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ABSTRACT
Despite the fact that the Government of Kenya amdods have been implementing sand
dams in Kenya, the adoption of these projects byldlcal communities has been minimal,
adversely affecting the sustainability of the daiise failure to allow the communities to
participate has significantly eroded commitmentitiy beneficiaries to safeguard the water
facilities, which has compromised the sustaingbdit such schemes. The local communities
have therefore refused to adopt the water projextshe extent of being unwilling to
contribute to the cost of operation and maintenamt¢gch has highly threatened the water
supply projects. As a result, many sand dams asdtended, even in the early project
implementation stages, rendering the sand dam qisojeproductive to the extent of some
drying up. The outcome is: food insecurity manifegtitself as hunger, starvation, food
rationing and poor nutrition; Conflicts from comimet water use demands, low incomes,
inadequate fodder and pasture for livestock; schdrop outs; vulnerability to diseases
because of poor nutrition; stalled developmentvdis. In an effort to obtain a solution, this
study assessed the factors that influenced thetiadopf sand dams projects technology in
the Sub catchment by local communities with a vidvameliorating the situation for socio-
economic development. The study used descriptisgggdeand with the 17,000 inhabitants of
Ekalakala sub-catchment area as its target popaolafihe study used the Krejcat al.
(1970) method to obtain a sample size of 400 redgats from a target population. A
stratified proportionate random sampling technigas employed to select respondents from
the sample frame. Data was collected using a seogtared questionnaire administered to
the respondents during data collection and a fgcogp discussion tool. A pre-testing was
conducted before data was collected to test thearek instrument before administering it.
The data was analysed using descriptive analydisnamltiple regression tests carried to
establish whether the independent variables pesdiithe dependent variables. The study
found that although residents of Ekalakala subhraent highly adopted the sand dams’
project technology, they perceived that that thejgmt belonged to the donors. The low
income levels of these residents negatively afteatdoption of sand dam projects. The study
also found out that there was adequate informatibich motivated the residents to adopt
these projects and the residents had the readioesopt and support this technology. The
sand dams’ project technology was found be verneftienl to the community. The study
recommends that; review of the legal framework nsuge professionalism in the Water
Resource Users Associations (WRUA) managementadtigorities should make policies for
introducing cheap sand dam building technologyat&en economic value of the sand dams
to ensuring the communities benefit economicallgnifrthe projects; and for awareness
programs to sensitize the public about the sand gdaojects. Using regression, Socio-
Economic Factors, Level of Awareness, and Perceptivere found to be predictors of
adoption of sand dams’ projects technology.

Xii



CHAPTER ONE

INTRODUCTION
1.1 Background of the Study
Gbadegesin and Olorunfemi (2007) content that wiatére most precious commaodity to all
life and should therefore be adequately manageitonesrisure sufficiency, avoiding reaching
extreme levels, too much or too little. These artze usually bring destruction, death or
misery to the life this water is supposed to suppdthen adequately supplied and evenly
sustained, water becomes an instrument for econmuiwival and growth, poverty
alleviation instrument, and development instrum@nuthia, Warui, & Karanja, 2009).
Proper management of water resources is therefgneraquisite to development, poverty

alleviation, and economic growth in a country.

However, globally, there is an outcry for watempastrayed by (Mutiso, 2009). The study by
Excellent (2011) indicates that up to 884 milliomople globally lack access to safe water
which highly compromises their health and food sié¢u This status of affairs has led to
undernourishment of not less than 830 million peopbridwide. The situation is worsened
by most of the world’s poor (80%) living in dry kdnwhere they only rely on natural
resources for their survival. Stern and Stern (2@léarly put it that there are short rainy
seasons and all rain water flows into seasonatsia@d either runs quickly into oceans or
dries up. These people only have water for verytgheriods in a year, which translates into

regular drought and water shortages.

The regional situation is explained by Gbadegesith @lorunfemi, (2007), who show that
access to safe and adequate water in Africa isomg to high levels of poverty. This has

adversely affected the economic productivity andettgoment of the continent, as it renders
1



the people in the continent vulnerable to more compable diseases and without food

security.

In Kenya, the situation is not different, as thivéeg in semi-arid regions are stressed due to
lack of water occasioned by unpredictable rainfatterns and increasing desertification
(Excellent, 2011). Poverty levels in these arrears too high to be managed by the
government or any willing donor. Further, the aréas far behind in development and
economic productivity. The remedy to the unprediltarainfall pattern is adoption of

indigenous technologies in the form of the cheag emst effective sand dams (Munguti,

2009; Manzi & Kuria, 2011).

On realizing that almost all the rainwater runnimigp the seasonal rivers is definitely lost, the
Kenyan government and donors turned to capturingstoring that water, where and when it
falls (Stern& Stern,2011), using sand dams. Sanasdavhich use the cheapest technology in
water catchments, are conveniently erected on #asomal river to ensure high water
infiltration and aquifer recharge. According to Ma& Kuria (2011), the storage capacity of

a sand dam is subject to the stream capacity. lohadase, the amount of water available to
the people and the environment from a sand damndispan the amount of water collected at

that dam. Ultimately, this enhances avoidance gif Bioil erosion in that area.

Sand dams transform a dry land into a habitaldeegylwhere people, plants and animals can
thrive happily, for they provide year-round wateipgly, Self-sufficiency, create time and
money, and ensure agriculture and nutrition fomlr@ommunities, (Lasaget al, 2008;

Excellent, 2011).



Further the Government of Kenya prioritized waterd asanitation in its vision 2030

development blue print through development of ffegsprojects. In this respect, Vision 2030
strives to ensure provision of high quality watiatl, through conservations and using new
ways of harvesting rain and underground water.visien emphasizes on dam technology in

water harvesting (Republic of Kenya, 2008).

Past studies have attributed the failure of a comiydo adopt sand dam projects to socio-
economic factors (Mutiso, 2009; Njodzeka, 2)0®wvareness (Munguti, 2009), perceptions
(Madian, 2007), and willingness (Casmiri, 2007; kiu2009). The study by Mutiso (2009)
showed that although sand dams are a successfultavagapt to drought, most local
communities find it hard to implement sand dam ¢ct§ without external help, owing to
socio-economic factors. These communities findcitest of startup and maintenance too high
for them and that the project requires a lot oblalmost members are busy farmers, or have
full time jobs). Further, the communities have tedi skills to manage these projects. The
challenges hinder the faster growth of sand dankemya and instead many sand dams are
now drying up. Njodzeka (2009) echoed what Muti260Q) had said and showed that
traditional techniques of handling the project, lsas letting cattle in to the basin, would
determinate its status. Awareness was found ljysdone by Munguti (2009) to be a very
important factor in influencing the community toogd water projects. He showed that for the
water project to be sustained, the implementinghegmust integrate the local communities
in the development process. The study by Munguid92 posits that the communities hold
immense local knowledge (environmental knowledgdiels and values). This renders the

whole process community owned.



1.2 Statement of the Problem

Mushi (2009) showed that the poor water supplyesystin developing countries, with most
people having little or no access to clean; adeyjaat safe water, has forced governments in
these countries to install, run, operate and marthgewater supply systems without
involving the local communities (water beneficiglieThe failure to allow the communities
to participate has significantly eroded commitmeynthe beneficiaries to safeguard the water
facilities, which has compromised the sustaingbit schemes. The local communities have
therefore refused to adopt the water projects éoetttent of being unwilling to contribute to

the cost of operation and maintenance, which hgtgyhthreatened water supply projects.

According to Ekalakala WRUA, WRMA and other Stakkeleos (2011), the community in

Ekalakala sub-catchments has been facing acuter vgat@tages, which has adversely
affected the community domestically, economicalgnd socially. In response, the

Government and other stakeholders have initiatedows projects in their efforts to

addressing these challenges, including buildingd sdams. The key stakeholders for the
management of sand dam projects in Ekalakala swdwo@nt are donors, Government
agencies, Non-Governmental Organizations (NGOsS)h Based Organizations and, Water
Management agencies (such as WRMA, WRUA), leaviregciommunity to become a mere
spectator and a beneficiary. The local communityov&rshadowed by the donor and
government agencies representations in ownershgaonfl dam projects. In fact, the local
community treats the sand dam projects as governarahdonor projects and has resisted
adoption of these projects, meaning they care ¢e®s the ownership of the sand dams
(Excellent, 2011). As a result, many sand damsuaegtended, even in the early project
implementation stages, rendering the sand dam gisojeproductive to the extent of some

drying up (Mushi, 2009). When the dam do not giwewgh water, then it is not possible to
4



address the challenge of acute inadequate watelalaity in Ekalakala sub-catchment;
(Ekalakala WRUA,et al, 2011). The outcome is: food insecurity manifestitself as
hunger, starvation, food rationing and poor nuntiConflicts from competition over water,
low incomes, inadequate fodder and pasture fostoek; school drop outs, vulnerability to
diseases because of poor nutrition, stalled dewsdop activities (The Centre for Science and
Technology Innovation, 2009). Scarcity of water EBkalakala sub-catchments is an
opportunity for disputes and conflicts over watgitie community sharing water and land in

the region (Osman-Elasha, 2009).

Despite the fact that the government and donok&imya have been implementing sand dams
in Kenya, the adoption of these projects by theallovommunities has been minimal,
adversely affecting the sustainability of the dafrtss state of affairs was probably attributed
to socio-economic factors, awareness, perceptamd,willingness. Although many studies
have been conducted on sands dams adoption bpdhAkdommunities (such as by Mutiso,
2009; Njodzeka, 2009; Munguti, 2009; Madian, 200@pne has addressed the socio-
economic factors, awareness, perceptions, andngiléss as the factors influencing the
adoption of sand dams by the local community inl&#aa sub-catchment. It is against this
background that this study attempted to assesktiters that influence the adoption of sand
dam’s projects technology in Kenya by local comrtigsiwith a view of ameliorating the

situation for socio-economic development.

1.3 Purpose of the Study
The purpose of this study was to assess the faictthuencing local communities’ adoption

of sand dams’ projects technology in Ekalakala &tbhment.



1.4 Objectives of the Study

This study was guided by the following objectives:

To establish how socio-economic factors influermmal communities’ adoption of sand
dams’ projects technology in Ekalakala Sub catchhmen

To establish how the level of awareness influemeeldcal communities’ adoption of
sand dams’ projects technology in Ekalakala Suthcaeént.

To establish the extent to which perceptions infagethe local communities’ adoption

of sand dams’ projects technology in Ekalakala &tbhment.

To establish the extent to which level or readinesisience the local communities’

adoption of sand dams’ projects technology in Bta@lka Sub catchment.

1.5 Research Questions

The study answered the following questions:

How do socio-economic factors influence local comities’ adoption of sand dams’
projects technology in Ekalakala Sub catchment?

How does the level of awareness influence the lsoaimunities’ adoption of sand
dams’ projects technology in Ekalakala Sub catchifhen

What is the extent to which perceptions influeroe focal communities’ adoption of

sand dams’ projects technology in Ekalakala Suthcaént?

What is the extent to which level or readinesauigrfice the local communities’ adoption

of sand dams’ projects technology in Ekalakala &tbhment?



1.6 Significance of this Study

The study provided information on the factors ieflaing local communities’ adoption of
sand dams projects technology in Kenya. Additignahformation on the challenges and
coping mechanisms of adoption of sand dams by looaimunities, in addressing water
shortage in semi arid and arid areas, was alsodiked. This facilitated the filling of gaps in
knowledge in this pertinent area of national depgient and economy, making the study

very beneficial to academicians and scholars.

The information acquired from this study is alsefusto water resource policy makers both
in government (such as MWI, WRMA, WRUA) and donoespecially in strengthening
policy on enhancing access to water in semi aril ad areas. Such policy improvement
would be handy in ensuring access to water bynaflanya, hence growth in the economy of
the country. As a consequence, the Government ny&€GoK) would be on the right track

in the achievement of its goals as stipulated éwikion 2030.

Since the study will target mostly semi arid and areas of Ekalakala sub catchment, it can
be seen, that many drought stricken areas willdaehed. By the mass population being
reached hence relevant ways of further adopting skided water technology to dry
conditions, mass production in dry regions wouldalbhieved in the near future. The study
findings proposed some proprietary measures toreriegal communities’ adoption of sand
dams’ projects technology in Kenya, hence sustditabf the projects. It would be noted
that especially the poor group, from arid and semd areas, would benefit from this

knowledge.



Finally, the study opened opportunities for furthesearch in the area of sand dams projects
technology in Kenya. Accordingly, the present studgened a window of research
opportunities with regard to the operations an@aiveness of sand dams with a view of
mitigating poverty and unemployment in the countryhe study was useful and an eye

opener to poverty alleviation in dry regions.

1.7 Delimitations of the Study

The study based the research on the factors infilngriocal communities’ adoption of sand
dams’ projects technology in Kenya. The aim waadsess socio-economic factors, level of
awareness, perceptions, and level of readinedsedadttors influencing the adoption of sand
dams by the local community in Kenya. The study wasried out in Ekalakala sub-
catchment area, Masinga in Kenya. This was bedhesstudy was able to cover all the areas
of Ekalakala sub-catchment. The study targetedetii@e community of Ekalakala sub-
catchment. More specifically, the study was coneldatn all the inhabitants of Ekalakala

sub-catchment.

The rationale behind choosing Ekalakala was owanigstuniqueness in terms of water users.
It had a large number of often conflicting wateesisuch as domestic, Livestock, Irrigation,
environment and commercial among others which wasawailable in many other sub-

catchments areas with sand dams.

1.8 Limitations of the Study

This study was limited in a number of ways. Firstlye study used focus group discussions

as one of the data collection methods and an fdeabk group discussion should be between



8 to 10 respondents. Although the research teasd to restrict the attendance, the crowd
was overwhelming, more than 10 respondents inglesgitting. This might have constrained
on the available time and other resources (humiaandial, stationery, and the like). The
study therefore limited participation by organisithg respondents into groups, each with a

team leader who presented the opinions of thattothe focus group meeting.

Secondly, the study respondents might have felhgoelisturbed and decide to provide
inappropriate responses; others might have detigrapted not to participate in the study.
This would have rendered the data collected inateuasind incorrect, meaning dealing with
false data. The study avoided these limitationgifsy sensitising the respondents about the
study and how the study would benefit them. Thelystonducted meetings in advance to
acquaint the respondents with the study data dalecDuring these meetings the researcher

told the local community the truth about the stady allayed any fears.

Thirdly, the researcher dealt with different respems from different educational
background. This might have led to a breakdowndammunication. In such situations, the
researcher used the services of research assitantsthe concerned communities. This
might have weakened the quality of information ectiéd as the assistants might have been
influenced by their cultural underpinnings durithg fprocess. However, to ensure quality and
consistency of information collected the assistamse trained on the procedures of data
collection. Another limitation was the sample franftewas difficult to do research in all
areas within the Ekalakala sub-catchment and reptesl types of people. The sample size
selected was small to represent all the all gromipisin the study area. However, the study

collaborated with administrative authorities (seshWRUA committee members and chief)



to ensure that it obtain information on all peopled ensure that each group was well

represented.

1.9 Assumptions of the Study

The study made the following assumptions

1. The local government authorities at Ekalakala Saficlaments provided adequate
necessary assistance in identifying respondents

2. The respondents freely gave the correct informatiithout fear

3. The Water Resource Users Association (WRUA) in &kala Sub-catchment
remained as going concern during the period ofystud

4. The Water legal framework remained unchanged duhiageriod of the study.

5. Economic factors in Ekalakala Sub-catchment renshimechanged during the period

of the study.

1.10 Definitions of Significant Terms

Socio-economic factors -Circumstances, situations, state of affairs edtated to a social
and economic phenomenon contributing to a result

Adoption of sand dams project technology- acceptance of the knowledge and the use of
applied science of reinforced concrete walls kagitoss seasonal riverbeds to
capture and store water beneath sand.

Level of awareness- Degree of knowledge or consciousness about aicerspect

Perceptionsapprehend with the mind, understand

Level of readiness degree of willingness or eagerness to consentaertake an activity

10



1.11 Organization of the study

The study is organised into five chapters in wiablapter one deals with an introduction of
the research project report whereas chapter twiacwiisider literature review. Chapter three
will tackle the Research Methodology while chagtair will deal with Data analysis. The

last chapter will present a summary of the Findin@8scussions, Conclusion and

Recommendations,
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CHAPTER TWO
LITERATURE REVIEW

2.1Introduction

This chapter of literature review is intended toiee/ theories and related studies on the
adoption of sand dams projects technology by thmall@wommunities. It also reviews
empirical studies on sand dam projects adoptioighlighting the authors own findings and
the gaps that were not filled by those studiesattempts to provide a solution for the same.

Further, it explains the conceptual framework @ gtudy.

2.2 The Benefits of Sand Dams

Excellent (2011) purports that the communitiesngssand dams enjoy benefits such as;
reduction of evaporation (water is stored beneatid} filtering the water clean, protection

from parasitic carriers such as mosquitoes andss(@nsiderably reducing incidences of
malaria and bilharzias for Mosquitoes cannot braed Snails carrying the bilharzias virus
cannot survive in sand). Further, sand dams engeae-round source of water, which

changes the lives of people. The communities usiater from sand dams are assured of
more food for themselves and animals. This meamsawed diets to people, as the people
have time to improve harvests and diversify crepsl time to spend on livelihoods (Stern &
Stern, 2011). The environment surrounding the delmasige drastically, in that stored water
raises the water table level both upstream and dweam from the dams (Brandsma et al.,
2009) and the higher water table increases theralategetation (Manzi & Kuria, 2011).

After the first dams were built in Kenya in 1950tee growth in number of sand dams in
Kenya grew exponentially up to the period betwe8B80land 2010, which experienced a

significant increase in the number of sand damét luiKenya. After sands dams were
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successful in Kenya other African countries; Mozab, Ethiopia, and Sudan followed the
suit. Countries such as Yemen, Jordan, Japan, Yu®é&/ USA, Zambia, Burkino Faso,
Ghana, Somaliland and Zimbabwe have also introdgse@d dams but on very small scale

Excellent (2011b).

Notably, sand dams are built on seasonal rivera wfater scarce population, to ensure the
community gains access to water for domestic amtwtural use during the region’s long
dry seasons. Consequentially, the community isrthan beneficiary of the sand dam project.
According to Mtitu (2009 the community must take a lead in the managemwietite sand
dam’s project. In fact, the community must take tkesponsibility of the water service
operations after the donor or implementing agerasydompleted the project implementation.
The community should be in charge of planning, tyiag and maintaining their sand dam
water supply services. As a matter of fact, the momity must be involved in all aspects of
sand dam project development, to sustain the vpatgect. The community must participate
in the sand dam project by; mobilizing local resmsr and people, planning, financing,
operation and maintenance, and cost recovery. ughrparticipation, the community claims
ownership and possession of the sand dam, buidsense of responsibility of the project on

the community (UNICEF, FAO and Oxfam GB, 2012).

Surprisingly, many community managed sand dam eit®jare under-performing, as put
across by UNICEFet al (2012). Such projects; lack infrastructure imgosent, have poor

management and financial systems, lack operatidmaintenance, and better inclusion into
the regulatory framework. The community managed sdaim projects must be supported
from outside the community (especially by Ministy Water and Irrigation and the Water

Resources Management Authority), even after thgept® have been implemented, otherwise
13



the projects would stall. Apparently, the commustihat both invest in the construction of
the dams and help to build it become owners andhemrfore allowed to fetch water from
the dam. A majority of the people are aware of,thlthough they behave as if the Water
Resource Management Authority (WRMA) or the Kengawernment owns the sand dams.
In short, the community fails to adopt the sand slapnoject to the extent that the project

stalls, even when the community desperately nesdgces from the sand dam.

The theory of Public Goods as explained by Liebejsendorfer and Meyerhoff (2011),
indicated that individuals might perceive projeatsthe provision of a public good and no
one should be excluded from using it once it isvgled. In the community there could be
those who are ready to pay as a contribution tgtbeision of a public good and those who
hold Nonexcludability. There are those who do rmmtdbute to the provision of the good,
since these are perceived as public goods, sudghaidonexcludability individuals who rely
on the contributions of others and do use the gmd free rider. The information from the
theory agrees with Madian (2007), that the peroepby the community influences the water
projects. Gbadegesin and Olorunfemi (2007) wkerled the willingness by a community
to social solidarities said that the willingnessdopmmunity to embrace and implement any
programmes and policies that will address watemplyuproblems in rural communities

ensure sustainability of that project.

2.3 Theoretical Background

Innovations in Technology have a very significamiportance in human life. The rapid
technology advancements, occurring in the worléyoare introducing major changes in the
worldwide economic, development, and business gihere (Qureshi et al, 2008). Research

on consumer attitude and adoption of technologywshthat certain factors influence the
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acceptance of the technology: socio-economic fac{diutiso, 2009; Njodzeka, 2009
awareness (Munguti, 2009), perceptions (Madian,7p0a@nd willingness (Casmiri, 2007;
Mushi, 2009). With regards to water system managemehas been established that the
same factors influence adoption of sand dams pjéechnology in Kenya by local
communities (Excellent, 2011). This study foundtaier theories very useful in explaining
adoption of sand dams projects technology by looaimunities in terms of socio-economic

factors, awareness, perceptions, and willingness.

One of these theories is The Reasoned Action (TRA)ch postulates that an individual’s
consciously intended behaviour is a result of hisuale towards performing the behaviour
and subjective norm (SN), which is the overall petion of what family, friends, and

colleagues think the individual should or should do. The Theory of Reasoned Action
(TRA) and family theories (Cheung et al., 2005) aestral to the factors considered in
customer behaviour on adoption of a technology.s€haclude the Technology Acceptance
Model (TAM), the Theory of Planned Behaviour (TPBInd the Unified Theory of

Acceptance and Use of Technology (UTAUT) (Venkateisal., 2003).

According to the Technology Acceptance Model (TAtk@ory, when users are satisfied with

a technology the technology adoption is likely éoHigher. It asserts that the users’ decision
to use a technology depends on: complexity (or gpeecd ease of use) and perceived
usefulness. That is, the attitude towards partimpan the sand dam project is influenced by
perceived usefulness and ease of use. Specifitalyadoption of sand dams is determined
by a community’s intention to use the technologyl @mat intention is determined by the

community’s attitude as well as perceived usefidraesd ease of use (AbHamid, 2008). This

theory is very useful in proposing that the adaptid sand dams is determined by perception
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of the community. The Theory of planned behavioxpaads the boundary conditions of
TRA to deal with behaviours over which individudave incomplete volitional control by
introducing Perceived Behavioural Control (PBC)aasadditional determinant of intentions
and behaviour. In the sand dams project contextrevh cost is involved, once an individual
perceives that water resources are available toamidnthat he is able to use sand dams, it is
more likely that he will adopt or continue to us€Yiousafzai et al., 2010). The UTAUT has
moderating effects of consumer traits (Venkateslale2003) and considers four factors;
consumer traits; situational factors (such as coievee); product characteristics; and trust.
The UTAUT seems to be move comprehensive in expigithe adoption of sand dams

projects technology, for it regards all aspects

Innovation Diffusion Theory (IDT), which was fouméry useful to this study, identifies five
characteristics of an innovation that influencesailoption: relative advantage (the degree to
which an innovation is perceived better than theaid supersedes), compatibility (degree to
which sustainable practice is perceived as comgistgh the existing values, past experience
and needs of potential adopters), complexity (tbgrele to which a practice is perceived as
relatively difficult to understand and to adopt @lie, 1947). According to Rogers (1994), it
is negatively related to its rate of adoption)alability (degree to which an innovation may
be experimented at a limited basis), and obseiltabiRelative advantage refers to an
individual’'s belief that technology is better thtmaditional ways of doing things and can be
related to diverse economical, social, conveniennod satisfaction dimensions of the
technology. It is the Rogers’s model that suggéstsalthough it is difficult to find adoptable
Technology, encultured technologies can easilystediange (Rogers, 2003, p. 8-11). The
theory is very useful in explaining the adoptionsahd dams’ projects technology by local

communities in terms of socio-economic factors, r@mess, perceptions, and willingness.
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This study will also picked the Basic Economic Mipdehich shows that the income of an
individual constraints his/her ability to pay fenproved environmental quality. The theory
claims that the individual’'s income correlates e amount of money he/she is willing to
spend for the environmental goods (Liebe, Preisdad@ Meyerhoff, 2011). Liebeet al.
(2011) further claims that people would use theiremment good because it is increasing
their well-being. This theory is going to be verseful to this study as it relates the adoption
of an environmental service/good to financial &pibf the people using it. The community
would only be able to spend on the sand dam pragethe extent of their income. This
means that any thing above their expected expardihased on their income, will not be

accounted for by the community.

The Schwartz’'s norm-activation model (Schwartz &\aod, 1982) is very beneficial to this
study. According to Liebet al. (2011), the model claims thah ‘personal norm leading to
moral obligations regarding a specific action (sueh paying for an environmental good) is
only activated and transformed into behavior iftaér conditions are fulfilled.”(p. 112).
The specifications considered by this model inclutthe awareness of need and the
awareness of responsibility as determinants of ractivation. Awareness of need refers to
the precondition that individuals must recognizattiomething has to be done concerning
the object in question. Awareness of responsibitigans that individuals must recognize that
they are responsible for doing something. Given rawmass of need and awareness of
responsibility, a perceived moral obligation cansu# in specific behavior. Both
determinants mediate the effect of a perceived hodrleggation on behaviaf (p. 112). In the
context of this study, the willingness of the conmityi to be involved in management, the

awareness of the responsibility to pay, the awa®é the need to manage the project, the
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behavioral determinants to adoption the sand dayjegis will be assessed. This theory links

the factors used in the study to the readinesddptahe sand dams.

2.4 Empirical Studies

Various studies have been found very useful inarpig the local communities’ adoption of
sand dams projects technology in terms of socim@tic factors, awareness, perceptions,

and willingness. These studies are reviewed aaogindi

2.4.1 Sand Dams Adoption Related Studies

A paper by Bennett & Peirson (2008) shows that darasa key farm infrastructure and are
essential for the economic survival of rural busgeéuring sustained drought. The results
obtained showed that, evaporation is significantgduced and water saved, when
groundwater dams are erected in arid regions. Tase reduce evaporation losses and are
an effective storage solution. The study by Lasetgal. (2008) showed that sand dams are a

potential good measure to cope with droughts ufdare climate change.

Locally, Manzi and Kuria (2011) carried out a studyinvestigate the effect of sand dam
construction on land cover changes along the strbank during the dry season using
satellite images. The study established that aftestruction of a sand dam, there is change
in evaporation on the land cover, recharging ofugcbwater and stream discharge, which
results to sustenance of natural resources, emagatal protection and food security. In fact
there is a significant presence of vegetation dutime dry period due to the sand dam’s

construction. This study was very useful in expggime benefits associated with sand dams,
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as well the need of these dams. This means thatiadoof sand dams greatly benefit the

community, and the country at large.

2.4.2 Social-Economic Factors and Adoption of Sariddam Technology

A study by Njodzeka (2009) found out that althotiglh communities may want to participate
in projects, lack of finances usually limits thewhich further limit the scope of the project.
Further the projects for providing environmentabde are destroyed by uses of persisting
traditional technigques. The most important inforimatthat could be obtained by the present
study from this study is the relationship betwe®s économic factors to the adoption of the
projects used in supplying environmental goodsh@idgh, this study did not test for any
relationship, it is useful in giving direction tbet present study. The present study will relate

the socio-economic factors to adoption of the s#ards by the local communities.

Regionally, the study by Mtitu (2009) examined tleballenges facing community
management of rural water supply systems in Taazamd found that most communities did
not adopt these projects due to socio-economiessslihe study recommended the local
communities ’'involvement in all aspects of watehesme development including the
mobilization of local people. The study recommetlast the local community should be
involved in planning and financing of these wateoj@cts, which would sustain the water
projects. The locals should ensure the operatiah ranintenance as well as ensure cost
recovery. By so doing, the community would enjogltsbenefits as multiple uses of water to
address food and nutritional security. In showimat the adoption of water projects by local
communities relates well with socio-economic fastothe study provides very useful
information to the present study. This makes itsgae to relate the socio-economic factors

to local communities’ adoption of sand dams prgeechnology. Although the study by
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Mtitu F. (2009) gave a very clear direction, it didt give the relationship between these
factors to water projects adoption. In filling thgap, the present study will test for

relationship between the socio-economic factonsguaistatistical method (chi square tests).

The study by Aharikundira (2009) used a statistroathod (chi square test) to test for the
relationship between the factors determining thet&@oability of Pre-Paid Water Services
Delivery. The study established that low sustailitgtf these services was as a result of low
and inconsistent nature of income. This reporomemended for a community action
framework in the water sector, including water uassociations and policy or water user
bylaws. The study provided a very good lead bytiredethe economic factors to the project
sustainability using a statistical method. Thigega hint on one of the factors as regards the
present study. However, the study did not deal Withfour factors considered in this study
jointly. It did not show how the four factors infloce the projects adoption. This provides a

gap to be filled by the present study.

Another study by Ngoda (20p%ssessed and evaluated the performance of smul wa
supply associations. The study established thaeé twere very little improvements of water
services provisions accompanied by inadequatemystaintenance. Lack of technical staff,
high level of unaccounted-for-water, low meterirgfes and many others are some of
problems facing water utilities. Generally, resuttsuld be used as baseline data for
benchmark of water utilities. The study recommefwissupport for small water utilities for
their sustenance, since most of them were unableaise enough funds for capital
development. It s very clear from this study tlnet &adoption of the water supply projects was
influence by availability of finances; where lack fmancial support brought these project

down unto their knees. This is vital informatianiie considered in establishing the factors

20



influencing the adoption of sand dams in Kenya. $tuely struggled to assess and evaluate
the sustainability of these water projects buefhiio show the exact relationship between the
economic aspects to the outcome using any stafistrethod. This research using the

information provided by this study tested for degmce of sand dams adoption on socio-

economic factors.

A study by Excellent (2011) attributed the failuceadoption of sand dams project by the
local communities to lack of awareness, lack ohitécal knowledge and experience to
design and construct sand dams, labour intensigenfethe exercise and Lack of fianances.
The study recommends that local community mustrgaged in management of the sand
dams and must claim ownership of the project. Aweass should be raised of sand dams at
all levels from community to governments throughstauctured advocacy programme,
technical knowledge should be increased to desigrbaild dams through training, technical
support and the creation of learning resources ron-engineers. The study also
recommended for; increasing understanding of saamd dpplication, engaging with and
influencing policy makers and funding agencies. Bhady by Excellent (2011) provided
very important information of factors influencindgpet adoption of sand dams by the
communities. In fact, it touched on all the factomsidered in this study. This was very
beneficial information. However, the study did test the relationship between these factors
and the adoption of sand dams by communities usitygstatistical methods, which is what
this study will do. This study will test for existee of relationship between these factors and
the adoption of sand dams using the chi tests.i$lie gap, in the study by Excellent (2011)

that the present study will fill.

21



2.4.3 Level of Awareness and Adoption of Sand Damethnology

A study by Ngowi and Mtana (2007) explored the matand extent of community
participation in a project. The study establishieat the community participated minimally
due to lack of project knowledge. The local commdid not receive sufficient information
about the projects, since their representatives, wire supposed to disseminate information
to the community had low level of understandingndee the inability to disseminate the
project knowledge. This study provided very benafiénformation, of the influence of
awareness to adoption of community projects. Thi® isay that the lack of awareness leads
to the failure to adoption of the sand dam proje€tse study suggested for participatory
approach to these projects. The study was basetheomand survey project but did not

explain how the same people would react to sandptajacts.

The study by Meliyo (2008) was to identify stragsgifor improving local community
participation in environmental management. The\stedealed that local communities were
well informed on the subject; communities had higbsitive perceptions towards
management and participatory approach as the bekition to sustainability of
environmental projects. The study findings wereha reverse to the one by Ngowi and
Mtana (2007), although, they address related issiesmmunity involvement. However, the

results point to the same things: awareness infleethe adoption of these projects

Although the study very well explains that the patg may not be adopted owing to lack of

awareness, it is not clear what relationship exvstsveen the two, which is what this study

will achieve.
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Locally Mutiso (2009) conducted a study, which skdwlack of enough capital, and
awareness hindered most local communities from emphting sand dams. The study by
Mutiso (2009) gave a very useful lead towards distaing the factors influencing the
adoption of sand dams in Kenya. It is very cleat theager incomes and lack of awareness
of the local communities in dry regions are thgdat hurdles to adoption of the sand dams.
What this study did not bring out clearly is thepawt or extent to which the two factors

influenced the adoption of sand dams in Kenya.

2.4.4 Level of Readiness and Adoption of Sand Dane¢hnology

The study by Casmiri (2007) points out that thealammmunity must be involved in all the
water related projects and at all stages. The stilgty encouraged for the willingness to get
involved by recommending for training the local coonity to accepting the projects. The
study was very categorical that the willingnes&y highly promoted the sustainability of
the project. The information thus provide by thisidy provide strong evidence that

willingness was a factor influencing adoption waisgsjects.

The study by Mushi (2009) assessed water user'sdiasons, where it found that generally
the communities did not participate in these scterakhough the service delivery and cost
recovery was satisfactory. The study recommendedtcdonmunity participation to ensure

better performance on sustainability of water sym@rvices. The study vehemently insisted
that community participation was key to sustaingbibf the water project through its

recommendations. However, it failed to show theuactelationship between community
participation and the sustainability of the projetiat the study is insisting on community
participation, the present study will then fill thaps that were left by the study, by testing

the relationship using a statistical method.
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Another study by Gbadegesin and Olorunfemi (2000\s that water supply provision and
management can even be more successful and sidgainahe rural areas than in the urban
areas if the community was involved in such prgecihe study found out that the local
community was not aware of the government policwsich made it difficult to establish
how the willingness influenced their participatiéithough the study struggled to establish a
relationship it did not go far owing to lack of awaess. This created a gap, which the

present study will strive to fill.

2.4.5 Perception and Adoption of Sand Dam Technolgg

A study by Madian (2007) addressed the sustainabée and management of renewable
resources in forested catchments, by examiningéneeption of the local communities and
implementers. It found out that there were perceptifferences of communities and the
implementers of the water projects. The study hhdws that the perception highly
influenced the sustainability of the projects, whigould mean that the perceptions of the
local communities affected their adoption of saathd. The study tried to balance sides, the
local community and the donors. It is now not clleaw the perception of a community alone

affects the adoption of the sand dams’ technoladpych is what the present study will do.

The Ujamaa Community Resource Team [UCRT] (2012dooted a study which found that
the biggest challenge in a sand dam project wakta community participation. The study
by UCRT, (2012) found that the perception by thealocommunities influenced their
adoption of the projects. Again once the dams veemestructed the community failed to

manage them sufficiently.
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2.5 Conceptual Framework

The proposed by this study that the adoption ofdsdaims projects technology by local

communities in Kenya was influenced by socio-ecoicofactors, awareness, perceptions,

and willingness as advocated for by the TRA thd@feung et al., 2005) and Innovation

Diffusion Theory (IDT) (Rogers, 2003). The concegtonodel is captured in figure 2.

Independent Variables

Socio-economic factors

a.Beliefs

b.Land Ownership

PR O

Level of Awareness

a.Information Accuracy

b.Information Accessibility

Perceptions
b. Perceived Usefulness of
involvement

c. Perceived Time required

Level of Readiness

i. Willing to support the project >

Figure 1 : Conceptual Framework

Moderating Variables

b. Political Environmer
c. Legal framework

d. Land Tenure Policie
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First, the study proposed that the adoption of s#ard project technology is influenced by
socio-economic factors, their Beliefs, land Owngrsbost incurred on the projects, and their
Income Levels. Secondly, the study proposes tlactdmmunityAwareness also influences
adoption of sand dam project technology by the camity. The indicators of community

awareness include; Information Accuracy; InformaticAccessibility; Timeliness of

Information; and adequate Knowledge about the sdemth technology. The third factor

influencing adoption of sand dam project technoldyythe community according to the
present study is the community Perceptions. Thtofaomf community perceptions include;
perceived usefulness of involvement in the sand gamject, perceived Time required in
handling the project matters, perceived project €nship, and perceived benefits from the
project. Lastly, the study proposes that the adaptif sand dam project technology by the
community is influenced by the communities’ willimegss to be involved in the sand dam

project.

However, there are other variables such as Pdliizewironment, Legal framework, and
Land Tenure Policies, which may influence the comities’ adoption of sand dams projects
technology in Kenya. This study regards these fbggaas intervening variable, which are

mitigated accordingly.

2.6 Research Gaps
Various studies have been conducted on adopticsgandl dams by the local communities.

The present study will review some of the relatedies. However, none of these studies has
assessed the socio-economic factors, awarenesgpgens, and willingness jointly as the
factors influencing the communities’ adoption ohdadams’ projects technology in Kenya.

Most of the studies which related one or more fgsjdo the communities’ adoption of sand
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dam'’s projects technology failed to establish tkace relationship. The present study filled

the gaps present in these studies.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Introduction

This chapter provides an explanation of the re$edesign and the methodology applied in
carrying out the research study and justificationusing a particular research design. It also
describes the characteristic of the population tvhieas used in the study, detailed
description of sampling methods used and procedudas collection instruments and the
procedure of data collection, pre-testing and fndescribes the appropriate data analysis

method which generated the results.

3.2 Research Design

The present study used descriptive design to esfalhe factors influencing the local
communities’ adoption of sand dams’ projects tetbmpin Kenya. According to Kerlinger

(1969) descriptive design results in the formulataf knowledge and solution to existing
problems. It is used when collecting informatioroabpeople’s attitudes, opinions, habits
and other possible behavior (Orodho & Kombo, 200%)e study aimed at describing the
factors influencing the communities’ adoption ohdadams’ projects technology in Kenya
and therefore considers the descriptive designhasnmost appropriate for this study. It
obtained information concerning the factors inflcieg the communities’ adoption of sand

dams’ projects technology in Kenya.

3.3 Study Location

The study was done in EkalaKala sub-catchment, wivias in Masinga district in Machakos

County. Ekalakala Sub catchment administrativelyecs the whole of Ekalakala Sub
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location, parts of Ekalakala location in EkalakBl&ision of Masinga District. It fell under
the Tiva /Tyaa drainage of middle Tana catchmert.aifThe catchment was drained by
Kambiti, Kwa Nziu, Kindaruma and Katitika stream&ieh drained into Thika river while
Wamboo and Wambiti streams drains in to Masinga damver Tana. All these streams
were seasonal .Beside these streams the sub caiichate11 springs which were perennial
.The sub catchment experienced two rainy seasong;rhins and shot rains .The long rains
occured during the months of March to May while shert rains fell between the months of
October and December. The mean annual rainfalle@figgm 660 mm to 1100 mm with the
altitude falling between 1064 m above sea levaWlasinga dam to 1300 m above the sea
level at Ekalakala market. Ekalakala Sub catchmexst characterised by a rural settlement
with varying population densities where small scalebsistence economic activities

dominate. The site map is attached on Appendix VI.

3.4 Target Population

The target population of this study consisted of0Q@ inhabitants of Ekalakala sub-
catchment area, Masinga sub county in Machakostgplenya. The target population was
as follows:

Table 3.1: Target population

e@ler Population

Mal 8,300

Falmn 8,700
Total 17,000

Source: Kenya National Bureau of Statistics (200®pulation Census

The ratio of male to female at EkalaKala sub cathnranslates to 1:1.05.
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3.5 Sampling Procedures

The study used Table 3.5 developed by Kregtial. (1970) to obtain a sample size of 377
respondents from a target population of 17,000gugie formula the formula;

s=y2NP(1- P) /[ d? (N 1) +y2P(1- P)]

Where;

s=required sample size.

x2 = the table value of chi-square for 1 degreeeddom at the desired confidence level
(3.841).

N = the population size.

P = the population proportion (assumed to be .50esthis would provide the maximum
sample size).

d = the degree of accuracy expressed as a prop@r@ibn

The formula generates the table in Appendix Vii

The study opted to use a sample population of d6pandents to ensure fair distribution of
the sample and a stratified proportionate randampsiag technique was employed to select
these respondents. First the study determineduhmear people in each sub location and
proportionately obtained homogeneous subgroups &ach village in the ratio of 1;1;1.05 of
male to female.Simple random samples were taken &ach stratum or homogeneous part
of the target population independently of each othethis case the calculated sample was
proportionately distributed to each Sub locationEkalakala sub-catchment. The study
determined the number of male and female from sathlocation using the ratio 83:87. A
sample frame consisting of the male in each su#time was made. The same was done for

the female counterparts. These sample frames wsee to select the respondents. A
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sampling interval was designed in each of the sarfipimes by dividing the total number in
the sample frame with the number of respondentsired)in that sample frame. After which

a random starting point in the sample frame waerdehed. Respondents were then selected
with the predetermined sampling intervals. This wlase until the required sample size is
reached and it was replicated to all other subtioes. The total number of respondents was
equal to 400.This assured the researcher of repgegimn not only for the overall population,
but also key sub groups of the population, esplgcighall minority groups. The same
sampling fraction was used within all strata toamioia sample of 184 males and 194 females

from the entire target population in Ekalakala satthment.

3.6 Method of Data collection

Data was collected from both primary and secondauyces.

3.6.1 Data Collection Tools

The study collected primary data using semi stmectquestionnaire and focus group
discussions guide. The questionnaires had botltteted questions (closed ended) and
unstructured questions which were open ended gusstiThe structured questions were
standardized to allow the respondents to replji¢osame questions in a defined manner and
the unstructured questions gave the respondentspletanfreedom of response and
encouraged them to offer their opinions. The qoestire was hand delivered to the
respondents and the research assistant providddrgug and clarifications on how to answer
the questions. The questionnaire was justified;t asill allowed literate respondents to
understand the questions on their own, more timeefiect on their answers thereof. The
qualitative phase helped to generate sufficierd@rmftion areas to enrich the contents of the
semi-structured questionnaire

Secondary data was obtained from existing documents
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3.6.2 Data collection Technique

As a requirement, the researcher first obtainegttarlfrom University of Nairobi approving
collection of data and conducting the study. Hedusdes letter as an introduction to the
respondents. The researcher also sought for peomi®em Ekalakala WRUA to conduct a
study in their area. Once all the documentation awaslable, the research then conducted a
pre-test on the research tool to test on relighdnd validity. The respondents in pre-test did
not participate in data collection. After the rasbanstrument is successfully tests reviewed,
the researcher entered into active data collectioring which time, he first sought to have a
forum with the Ekalakala WRUA committees. They sl in providing necessary
information about the people in their jurisdictipmghich helped to effectively collect data.

Arrangements were then made on when and how teatdie data collection.

When collecting primary data, the researcher osgghfocus groups and then guided groups
in answering questions posed. On other instanbesteisearcher assisted the respondents to

fill the questionnaire during interviews.

3.7 Validity

Validity, which is the accuracy and meaningfulnedsinferences, was measured using
construct validity. Construct validity refers togilee to which the data obtained from the
instrument meaningfully and accurately represehes doncept. The study used the data
collected during pilot testing to test the validitiithe tools used. The indicators of the factors
of local communities’ adoption of sand dams prgeeichnology were correlated. The test
for validity was carried out of these variablesgtablish whether they support the construct

validity. In this case, it was possible to estdblghether these factors influenced the local
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communities’ adoption of sand dams projects teatmolwas correlated. It should however
be noted that to use construct validity, there neustt a theoretical framework regarding the
concept. The data has construct validity if the sneaments are consistent with the

theoretical expectations.

Additionally, the study used content validity tésttest for validity of instruments. Content
validity measures the degree to which data colieateng a particular instrument represents
a specific domain of indicators or content of marfar concept. The assessment of content
validity of a measure was carried by using the stper and lecturer, who was acquainted

with the project planning and management professimwledge.

3.8 Pre testing for Reliability

A pre-testing was conducted before data collectmrtest the research instrument before
administering it. This test was used to ensurerétability of the research tool. It helped

identify possible problems, clarify on the instrurh@nd appropriateness of the language
during the main study (Kvale, 2007). The test as=@sthe relevance of the research
objectives as it tested the understandability af tlesearch tools. It also enabled the
researcher to have an idea of how long it woulé takcomplete the data collection using this

tool.

The data was tested for reliability to establisbues such as data sources, methods of
collection, time of collection, presence of anydiess and the level of accuracy Kvale
(2007). The test for reliability established theegt to which results were consistent over
time. The study collected data from ten (10) resleoits, who did not participate in the study

data collection. These respondents were allowedeadt one week to respond to the
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instruments. The reliability test was done using thternal consistency test, based on
Cronbach alpha. Internal consistency of data, radeted by correlating the scores obtained
from one time with scores obtained from other tinmethe research instrument. The result is
the Cronbach coefficient Alpha, which is value betw -1 and 1. The coefficient is high

when its absolute value greater than or equal thérwise it is low. A high coefficient

implies high correlation between these items whi@ans there is high consistency among
the items and such items should retained in thés.tdihis study correlated items in the
instruments to determine how best they related.heM the coefficient was very low, then

the item was supposed to be reviewed by either vamgat from the tool or correcting.
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3.9 Operationalization of variables

The table below shows the operationalization of # Independent and the dependent variables,their indators and the means of

measuring the indicators.

Table 3.2: Operationalization of Variables

Research objectives Type of Measure Scale Data Analysis
variable Indicators
Dependent Frequency of attending meeting Ordinal Descriptive
Variable Attendance td Questionnaire Chi Square
Meetings Focus group guide Cross Tabs
Adoption of Interview Guide
Sand Danm
Projects
Technology
Contributions | Promptness in contributing towards eQionnaire Ordinal Descriptive
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the project Focus group guide Chi Square

Interview Guide Cross Tabs

Participation | Participation in project work Ordinal Descriptive

in Project Questionnaire Chi Square

work Focus group guide Cross Tabs
Interview Guide

To establish how socio-econonjitndependent Extent to which Cultural Belief Ordinal Descriptive

factors influence locdl Variable Beliefs influence adoption Questionnaire Chi Square

communities’ adoption of sar|d Focus group guide Cross Tabs
dams projects technology |[rSocio- Interview Guide

Ekalakala Sub catchment. economic
factors

Land Influence of land ownershipQuestionnaire Ordinal Descriptive

Ownership adopting sand dam projects Focus group guide Chi Square

Interview Guide Cross Tabs
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Cost of| Influence of cost of resources Questionnaire | Ordinal Descriptive

Resources Focus group guide Chi Square

Interview Guide Cross Tabs

Income Influence of income level inQuestionnaire Ordinal Descriptive

Levels adopting sand dam projects Focus group guide Chi Square

Interview Guide Cross Tabs

To establish how the level ¢findependent Information | Effects of Level of information Questionnaire Ordinal Descriptive

awareness influence the lo¢&Variable Accuracy accuracy in adopting sand darRocus group guide Chi Square

communities’ adoption of sarld project Interview Guide Cross Tabs
dams projects technology |rLevel of

Ekalakala Sub catchment Awareness

Information | influence of level of information Questionnaire Ordinal Descriptive

Accessibility | accessibility in adopting sand darfocus group guide Chi Square

projects Interview Guide Cross Tabs
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Timeliness of| influence of level of information Questionnaire Ordinal Descriptive

Information | timeliness in adoption of sand dam Focus group guide Chi Square

Interview Guide Cross Tabs

Adequate Influence of level of adequateQuestionnaire Ordinal Descriptive

Knowledge knowledge on adoption of sand darRocus group guide Chi Square

projects Interview Guide Cross Tabs

To establish the extent to whi| Independent | Usefulness o| Extent to which usefness ol Questionnair Ordina Descriptive

perceptions influence the logaVariable involvement | involvement Focus group guide Chi Square

communities’ adoption of sar|d Influences the sand dam projectsterview Guide Cross Tabs
dams projects technology |[rPerceptions adoption

Ekalakala Sub catchment

Perceived Extent to which the Perceived Tim&uestionnaire Ordinal Descriptive

Time required| required influences the sand darRocus group guide Chi Square

projects adoption Interview Guide Cross Tabs

Project Extent to which perceived proje Questionnair Ordina Descriptive
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Ownership ownership influences the sand dafocus group guide Chi Square
projects adoption Interview Guide Cross Tabs
Cost Extent to which the Cost involvedQuestionnaire Ordinal Descriptive
Involvement | influences the sand dam projectSocus group guide Chi Square
adoption Interview Guide Cross Tabs
Perceivec Extent to whichperceivedbenefits Questionnair Ordina Descriptive
Benefits of project influences the sand darRocus group guide Chi Square
projects adoption Interview Guide Cross Tabs
To establish the extent to whi| Level of | Willingnes: Extent to which willingness t Questionnair Ordinal Descriptive
level or readiness influence th&®eadiness support the project affects the sarfeocus group guide Chi Square
local communities’ adoption (f dam projects adoption Interview Guide Cross Tabs
sand dams projects technology|in
Ekalakala Sub catchment
Source: Researcher (2013
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3.10 Methods of Data Analysis
The collected data was thoroughly examined andketefor error and tabulated. Descriptive

analysis, which is the distributional properties afvariable, was carried out for each
objective describing all the variables used to eahithe objective. The most useful statistics
was produced using descriptive analysis. Desevapdiatistics especially, mean was used to
help establish patterns, trends and relationslasipd,to make it easier for the researcher to
understand and interpret implications of the studata was represented using tables
(Aneshensel, 2004).

The study used multiple regressions to test thegaddent variables against the dependent
variable. Multiple regression was done in orderestablish the nature of the relationship
between the local communities’ adoption of sand slgmojects technology and socio-
economic factors, level of awareness, perceptians, level of readiness. The Software

Package for Social Sciences (SPSS) software ve2fidhwas used to analyze the data.

3.11 Ethical Issues
The study ensured that the research was doneetharal manner. First the research obtained

a letter from the University of Nairobi to allowrhito conduct the study. The researcher also
sought for authority from Water Resources Managemerthority (WRMA) and Ekalakala
WRUA to collect data from Ekalakala sub-catchment.

The study ensured confidentiality and security aadgathered from the respondents. In this
regard, all the data collected was kept in saféoclys The respondents were not required to
write their names on the questionnaire to avoichekm who gave what information. A letter
of request to participate in the study was addessdahe respondents. This was a show of
courtesy to the respondents as well as a mechaofsmnsuring informed consent to

participate in the study.
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CHAPTER FOUR
DATA ANALYSIS, PRESENTATION AND INTERPRETATION

4.1 Introduction

This section of the study contains the analysithefresults obtained using the study data. It
contains the questionnaire return rate, resultalyais, presentation of the results, and the
interpretation of the results. The chapter contaims results obtained from pre-testing

(reliability tests), respondents’ demographics,cdesive analysis, content analysis, Focus
group results, and model estimation. The religbthists section contains the results obtained

during the pre-testing of the questionnaire, whetenining its reliability.

4.2 Questionnaire Return Rate
The table below shows the demographic characesisti the respondents who submitted
responses to the questionnaire.

Table 4.1: Demographic Characteristics of the respaents

Sex Frequency Percent
Female 209 53.00
Male 18¢ 47.0(
Total 394 100.0(

Source: Research Data (2013)

Table 4.1 which contains analysis by respondemstal orientation shows that 53.00% of

the respondents were female as 47.00% were malen&i of those who participated in the
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study were female respondents. Further the resiigied that 394 subjects responded out of

the sample population of 400. This was a very hegponse rate of 98.50%.

The respondents took two weeks to complete filling questionnaire and the focus group
discussions were held in two sites on the same day.

The age sets of the respondents is presentedhle Ba2 with the range of age below 16
years being the underage ,those between 16-30 ykansg the youth and between 31-60
years termed as the adults or the active paattgpin sand dams projects in Ekalakala
subcatchment. Those above 60 years are the agedsa that play a minimum role in sand
dams projects in the sub catchment.

Table 4.2: Respondents Age

Age Groups Frequency Percent
Less than 16 15 3.80
16-30 Years 90 23.00
31 —45 Years 106 27.00
46 — 60 Years 108 27.60
61-90 Year. 65 16.6(
Over 90 Years 10 2.60
Total 394 100.00

Source: Research Data (2013)

Most of the respondents, who formed 27.60%, werthefage group 46 — 60 years. These
formed the adult composition of the target popalatiThey were very closely followed by
those who were in the age group 31 —45 years, whodd 27.00% of the total response

.Those are the youthful composition of the targedl&kala community Those who were in
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the age group 16 — 30 years were next and they ma@8.00% of the total response. Those
were also the youthful composition.The respondénthe age group 61 -90 years formed
16.60%.They were the aged in Ekalakala. Some relgis were less than 16 years(the
under age) (3.80%) and others were over 90 yead36%a).

Table 4.3 shows the tabulation of the respondesitpea their period of stay in the sub
catchment.

Table 4.3: Period of Stay at EkalaKala Area

Period .Frequency Percent
Less than 16 20 5.10
16-30 Years 121 30.80
31-45 Year. 14¢ 36.9(
46- 60 Year: 66 16.8(
61 — 90 Years 40 10.20
Over 90 Years 1 0.20
Total 393 100.00

Source: Research Data (2013)

From the results in Table 4.3, most of the respotsdéndicated that they had stayed at
EkalaKala sub catchment area for between 31 — 45y@6.90%), followed by those who

were between the ages 16 to 30 years (30.80%). Mregethe youthful sub set. Those who
indicated that they had stayed in the area for etw46 and 60 years formed 16.80% of the

total response and were followed by those who sHatlvat they had stayed in the area for
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between 61 and 90 years (10.20%). The respondémsnadicated that they had stayed in the
area for less than 16 years formed (5.10%). Or#9%. showed that they had they had stayed

in the area for over 90 years.

4.3 Reliability Test
The study tested the study instrument for religbilising internal consistency on Cronbach

Alpha test. The tool was issued to 10 respondehtswere not allowed to participate in the
study. The respondents took one and half weeksttwrr the instrument. The results obtained
(Table 4.4) showed that the reliability coefficie@ronbach Alpha, was 0.976. The Cronbach
Alpha of 0.976, which was almost equal to 1, wa#l aleove the threshold of 0.7. It should
however be noted that the absolute value of Crdndgha should be between 0 and 1 and
the acceptable value of reliability consistency Btlobe 0.7 and above. The reliability

consistency was 0.976, which indicated a very Ingglability of the items in the tool.

The table below shows the results of the religbist carried out using
the Cronbach alpha coefficient.

Table 4.4: Reliability Statistics

Cronbach's Alpf Cronbach's Alpha Based on Standardized | N of Items

0.97¢ 0.97¢ 21

Source: Research Data (2013)

The results further showed that removal of any ifeem the tool would have reduced the

reliability of the item. Table 4.5 shows that rerabuf any item from the tool would reduce
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the reliability to below 0.976, making the toolde®liable. The study then opted to retain all

the items in the tool.
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The following table shows the results of the effattreliability of removal of any item from

the tool on the Cronbach’s alpha coefficient .
Table 4.5: Item-Total Statistics

Item

Cronbach's Alpha if Item Deleted

Frequency of attending project meeting

Promptness in contributing towards the project

Participation in project work during proje

implementation

Participation in  project work after proje

implementation

Cultural Beliefs of the area

Land Ownership

Cost of maintaining the dam Resources

Your Income Levels

Accuracy of Information given about the sand dam
Accessibility of Information given about the saraid
Timeliness of Information on sand dam

Adequate Knowledge of sand dam

Usefulness of involvement in sand dam projects
Perceived time required in project activities
Perceived ownership of the sand projects

Cost involved in these projects

Readiness to adopt the sand dam project

0.973
0.972

0.972

0.973
0.969
0.973
0.974
0.972
0.971
0.971
0.971
0.971
0.97

0.972
0.971
0.971
0.971

Source: Research Data (2013)
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4.4  Analysis of Study Objectives

The descriptive analysis was used to analyse thee dadlected on the 5 point Likert Scale

and recorded the mean of these results using #iestits;

0-0.8 Not at All
0.8-1.6 Low
16-24 Moderate
2.4-32 High
3.2-40 Very High

4.4.1 Adoption of Sand Dams. Technology

The study first sought to evaluate the dependenbia, adoption of sand dam technology in

an effort to establish how the respondents appesgtithe technology. The results obtained

were recorded in Table 4.6

The table below is an analysis of the respondgrpisegiatior
of the technology of sand dams.

Table 4.6: Analysis on Adoption of Sand Dams Techihagy

Item Mean  Std. Deviation
Frequency of attending project meetings 2.39 1.19
Promptness in contributing towards the project 2.47 1.11
Participation in project work during project implentatiot 2.21 1.9¢
Participation in project work after project implem&tior 2.2¢ 1.3C
Adoption of Sand Dams Technology 2.35 1.04

Source: Research Data (2013)
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The study sought to establish the appreciatiorantisilams’ technology by the respondents.
From the result in the table, the respondents stdtet they moderately attended sand dams
projects meetings (mean = 2.39, Std. Deviation19)1.The respondents also indicated that
they at most of the times contributed towards thedsdams projects (mean = 2.47, Std.
Deviation = 1.11). The respondents further indidathat they moderately participated in
sand dams projects during the project implemematimean = 2.27, Std. Deviation = 1.98)
and moderately participated in these projects aiteject implementation (mean = 2.28, Std.
Deviation = 1.30). Overall, the respondents showlesl moderately adopted sand dams

projects technology (mean = 2.35, Std. DeviatidnG4).

4.4.2 Influence of Socio-Economic Factors on Adapn of Sand Dams’

Technology

The results on the first objective; how socio-ecuiwfactors influenced local communities’
adoption of sand dams projects technology in EldéalSub catchment, were recorded on
Table 4.7.

Table 4.7 presents an analysis of the influencgoio-economic factors on adoption of sand

dams technology.
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Table 4.7: Influence of Socio-Economic Factors

Item Mean  Std. Deviation
Cultural Beliefs of the art 0.84 1.32
Land Ownership 2.12 1.35
Cost of maintaining the dam Resources 2.35 1.20
Your Income Levels 1.89 1.11
Socic-Economic Facto 1.8C 0.8

Source: Research Data (2013)

The results on socio-economic factors (table 4djcate that the respondents showed that
the cultural beliefs played a very minimal role time adoption of sand dams projects
technology (mean = 0.84 ,Std. Deviation = 1.32) Téspondents indicated that their cultural
beliefs were not a consequence to sand dam praglegtion. It was also found that the land
ownership had moderate effects on sand dam prajegition (mean = 2.12, Std. Deviation =
1.35). The cost of maintaining the sand dam ressurnoderately affected the adoption of
sand dams technology (mean = 2.35, Std. Deviatidn28). Income levels had moderate
challenge on adoption of sand dam projects (meh®8%;, Std. Deviation = 1.11). Overall, the

socio-economic factors moderately affected the adogand dam projects.

4.4.3 Influence of Level of Awareness on Adoptioof Sand Dams’ Technology
The second objective; level of awareness influgheelocal communities’ adoption of sand
dams projects technology in Ekalakala Sub catchmeasttested and the results captured in

Table 4.8
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Table 4.8: Influence of Level of Awareness

Item Mean Std. Deviation

Accuracy of Information given about the sand d 2.36 0.98

Accessibility of Information given about the d

dam 2.56 1.00
Timeliness of Information on sand dam 2.46 1.04
Adequate Knowledge of sand dam 2.58 1.18
level of Awareness 2.49 0.91

Source: Research Data (2013)

Results in Table 4.8 show the respondents indigatiat the accuracy of Information given
about the sand dam contributed moderately towaddpteon of sand dam projects (mean =
2.36, Std. Deviation = 0.98). Accessibility of Imfieation given about the sand dam
contribute highly towards adoption of sand dam gxty (mean = 2.56, Std. Deviation =
1.00). The respondents also showed that Timelioédaformation on sand dams highly
affected the adoption of sand dam projects (me26, Std. Deviation = 1.04) and adequate
knowledge of sand dam highly affected the adoptibsand dam projects (mean = 2.58, Std.
Deviation = 1.18). From the results, the levebafareness of sand dam technology highly

affected the adoption of sand dam projects (me2adg, Std. Deviation = 0.91).

4.4.4 Influence of Perceptions on Adoption of SanBams’ Technology
The third objective sought to establish the extentvhich perceptions influence the local

communities’ adoption of sand dams’ projects tetbgywin Ekalakala Sub catchment.
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Table 4.9: Influence of Perceptions

Item Mean Std. Deviation

Usefulness of involvement in sand dam projects 2.71 1.10

Perceived time required in project activi 2.5¢ 0.9¢
Perceived ownership of the sidam: project: 2.62 1.04
Cost involved in these projects 2.08 1.06
Perceptions 2.49 0.85

Source: Field Survey (2013)

Table 4.9 results show the respondents indicatiagithey perceived the involvement in sand
dam projects useful which highly influenced the @t of sand dam projects (mean = 2.71,
Std. Deviation = 1.10). They also indicated tha perceived time required in project
activities highly influenced the adoption of saradprojects (mean = 2.54, Std. Deviation =
0.98). The perceived ownership of the sand damegmohighly influenced the adoption of
sand dam projects (mean = 2.62, Std. Deviation04)1.The respondents also showed that
the cost involved in these projects moderatelyuiriced the adoption of sand dam projects
(mean = 2.08 ,Std. Deviation = 1.06). The respatgigerceptions highly influenced the

adoption of sand dams projects (mean = 2.49 ,Stdidllon = 0.85).
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4.4.5 Influence of Level of Readiness to adopt ondaption of Sand Dams’

Technology

Objective four sought to establish the extent tacWwHevel or readiness influence the local

communities’ adoption of sand dams projects teatmoln Ekalakala Sub catchment

Table 4.10: Influence of the Level of Readiness adopt the sand dams project

Item Mean  Std. Deviation

Readiness to adopt the sand s project 3.07 0.9¢

Source: Research Data (2013)

Lastly, the respondents’ showed that the Readitesslopt the sand dams project highly

influenced their adoption (mean = 3.07, Std. Diwa= 0.98).

4.5 Analysis of Open Ended Questions

The respondents were requested to provide themays through the open ended questions
in the questionnaire. These questions so provide@ Wwased on the research objectives. The
results were therefore analysed with referencethdéoresearch objectives. The study used

content analysis to analyse these results.

First the respondents were requested specify whatldvhave hindered them from
participating in sand dams’ projects technologyuastion addressing the adoption of sand
dams technology. Most of the respondents, who fdri6.00% of the total response,

indicated that they failed to participate in thesejects when attending to personal
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commitments such as; working for income, lookintgatattle, household chores, attending
to urgent calls, and attending to community mestidgn overwhelmingly majority (92.00%)
showed they would not participate when they wetk& stherwise they were always ready to
participate any time. Sickness such as HIV/AIDS eded most respondents from
participating in sand dams’ projects technologye Tasults also showed 54.00% indicating
that they would not participate owing to the loweame level and lack of enough financial
resources to enable them to do so. Others (17.Q0f%dved that political influence and
leadership issues led to their failure to partitdpim sand dams’ projects technology. They
showed that; community funds were commonly misuieele was inefficient use of public
resources and lack of transparency, and thereagésof commitment by the public and lack
of cooperation. There were those (7.00%) who shotat issues such as poverty, hunger,
unemployment, age, insecurity, long distances, iaadequate information hindered their
participation in sand dams’ projects technologyedestingly, the respondents showed that
they were very ready to adopt the sand dams’ piojechnology. They indicated that the
project led to accumulation of sand which benefitiegin through retention of clean water
and the growth of ever green vegetation. Thereemasigh water for the household used and

their livestock.

Secondly, the respondents were asked to state dbie-economic factors which were
hindering them from participating in sand dams’jgcts technology in EkalaKala sub
catchment. Most of the respondents showed thatrieame levels hindered their readiness
to adopt the sand dams projects. They showedhbgtwere not in positions to financially
support these projects owing to their low incommigg capacity. However, land ownership
and cultural beliefs were shown to be other hindeanto adoption of sand dams’ project

technology.
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Thirdly, as regards awareness, the respondentsaitedi that their level of awareness about
sand dams’ projects technology was very high. Aomiigj of (71.00%) of the respondents
showed that donors or the government provided thefficient information about the sand
dams’ projects technology any time they were cositng one. At the same time 27.00% of
the respondents showed that donors or the govemdidnnot provide them sufficient
information about the sand dams’ projects technoboyy time they were constructing one as

2.00% showed that the information provided was fair

Fourthly, on perceptions, the respondents showaidthie sand dams were very beneficial to
the community (97.00%) by ensuring availabilitygpfality, promoting the living standards
of the community, facilitating water for irrigatipempowering the community economically,
preventing soil erosion, enriching vegetation, isgrwater. The rest showed that these
projects required good management to manage thamuesource and other resources, the
sands dams were misplaced, required the partiopaif the community, the community
needed to be equipped with adequate informatianptbjects were costly. The respondents
also suggested that more sand dams should be ,sgbwgrnment needed to support the sand
dam projects financially; sand harvesting needdsktoontrolled, and follow up needed to be

done.

Lastly, the respondents showed that they werengiléind ready to adopt the projects despite
of a number of challenges. The respondents showat dhallenges such as lack of
community cooperation, low income levels, distanoethe sand dam locations, political
influence, poor management and lack of transpardacl of skills and expertise, and lack of

empowerment hinder their readiness to adopt thegeqgps.
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4.6 Focus Group Results

The study conducted focus group discussions toirobteore information on sand dam
adoption in EkalaKala sub catchment. During ther@ge useful information, based on the
research objectives, was obtained. First, all #spondents indicated that the sand dam
technology was very beneficial to the communityeytcited the benefits of Sand dams’
projects as the availability of clean water, redudéstance to access water, availability of
water to the society and livestock, conservatioth @mhancement of natural vegetation. Up to
80% of the respondents showed that they benefitedeinsely from the projects. They
showed that water was available at a close locality their families obtained clean quality
water readily. They said that their families weadesfrom the crocodiles that attacked them
when they went fetch water from Masinga Dam. Hoevethe respondents regarded the sand
dam projects technology implementation as being dbeors’ responsibility. Most the
respondents (64%) showed that they thought the rdonad to do everything to do with
implementation of the projects. All the sand damshie area had been done by donors. The
respondents showed the mostly the youth went tal saojects to seek for employment

during project implementation.

Secondly, the respondents showed that the patfticipé&s sand dams’ projects technology
was mainly hindered by the low income level, a samonomic factor. During the

discussions the respondents showed that the incbyne®ost of them were not sufficient to

support their needs and allow them to contributeatds the sand dams’ projects technology.
Although they were very willing to support the pofs and even claim ownership of the
same, their earning capacity highly hindered thHgélment of such as desire. They actually
showed that the area was semi arid and there waassarance of consistent harvest of

income from the land, which highly limited the eam capacity. Issues such as land
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ownership and cultural beliefs did not seem to @rniheir adoption of sand dams’ projects
technology. Most of the respondents (95.00%) shavatithese issues did not play any role.
The respondents (87.00) showed that they wereveot deterred by the cosy of maintaining
the sand dams’ projects technology. They were veagy to pay for sustenance of sand
dams, owing to the value they associated with #mel slams. The only main challenge was

lack finances to support this.

Thirdly, the respondents they were provided witlowagh information about sand dams’

projects technology, which meant that they werdyfaware of the sand dams’ projects
technology. They showed that WRUAs gave them in&dirom was and when it was needed.
Issues such as adequacy, timeliness, reliability effectiveness of information were rated
highly. In fact all the respondents said that théormation obtained was sufficient to

convince them to adopt the technology. They alswsld they owned the projects. Most of
the respondents (61.00%) showed they had persattaehment to sand dams’ projects and
took such as their own possessions. The rest hovetvaved that the projects were donor

and government possessed and the community wasmajor partaker.

Fourthly, the respondents showed that it was Useiuthem to be involve in the project
(69.00%), the time spent in the project was wisabe (78.00%), they felt the project
belonged to them and they would guard such (61.0@63t Involved was high (49.00%),

and perceived the project as beneficial to therd.A@%).

Lastly, all the respondents showed that they weesly to adopt the sand dams’ projects

technology, which was very beneficial to them.
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4.7 Estimation of Study Model

The study used regression analysis to estimateaeship between the independent variables
(IVs) and dependent variables (DV), in an efforestablish whether the 1Vs were predictors
of the DV.Regression analysis helped the researchanderstand how the typical value of
the dependent variable changed when any one ohdependent variables was varied, while

the other independent variables were held fixed.

First, the study tested for multi-collinearity ptems before carrying out any other tests.

The study tested for multi-collinearity in the &pmkndent Variable Indicators against

Dependent Variable and the results captured in€T&dl1.
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The table below shows results of multi-collineat#gts.

Table 4.11: Collinearity Statistics for IndependentVariable against Dependent Variable

Variance Inflation Factor

Tolerance (VIF)
Cultural Beliefs of the area 721 1.387
Land Ownershi .39¢ 2.51%
Cost of maintaining the dam Resoul 338 2.98¢
Your Income Levels 484 2.067
Accuracy of Information given about the san®45 2.900
dam
Accessibility of Information given about the se .31% 3.17¢
dam
Timeliness of Information on sand dam .389 2.571
Adequate Knowledge of sand dam 318 3.141
Usefulness of involvement in sand dam projects 334 2.998
Perceived time required in project activi .32¢ 3.06¢
Perceived ownership of the sand proj 461 2.16i
Cost involved in these projects 454 2.201
Readiness to adopt the sand dam project .366 2.735

Source: Research Data (2013)

From the results in table 4.11, the tolerance vidueach Independent variables was greater

than 0.1, an indication that there were no multiioearity issues in the Independent

variables indicators. This was a show that the pedeent variables indicators were reliable.
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The study further tested for presence of multitnekrity in the factors used as Independent

variables against the dependent variables andethats were recorded in table 4.12.

Table 4.12: Results for Multicollinearity Test ofIndependent Variables

Toleranct  Variance Inflation Factor (VI

Socic-Economic Facto .64¢ 1.54¢
Level of Awareness 469 2.130
Perceptions .269 3.717
Readiness to adopt the sand dam project .424 2.356

Source: Research Data (2013)

The results in Table 4.12 show that the toleraraleesfor each Independent variable was
greater than 0.1, which was an indication thereeweo multicollineraity issues in the

Independent variables.

These results qualified the results for use in ather regression tests, since there was no
presence of multi-collinearity. In other words, ri@s no variable in the model that is

measuring the same relationship as is measureddiliexr variable or group of variables

The study then went ahead in estimating the regmessodel and establishing whether the
independent variables were predictors on the degendariable using backward method.
Various interpretations were also made based onleTdbl3 results to establish the
significance of the independent variable in deteemthe dependent variable. Using the

backward method, the study established that Resslitee adopt the sand dam project was
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removed owing to its inability to estimate the atilmp of the sand dam projedi € 0.520, p-

value = .392).

Table 4.13: Regression of Independent Variables aget the Dependent Variable

Predictor Variabl B Sig.
(Constant)

Socio-Economic Factors 0.179 .002
Level of Awarenes 0.33( .00C
Perceptions 0.462 .000

N= 369 F°*= 0.914 Adjusted “ = .913

Sig. F Change =.000

Source: Research Data (2013)

As relates to Socio-Economic Factdiss 0.179 p-value= .002. Since p <.05 then atothe
0.05 level of significance, there exists enougldence to conclude that the Socio-Economic
Factors is not zero and, hence, that Socio-Econdfators is useful as a predictor of

adoption sand dams’ project technology.

Looking at the Level of Awarenesg,= 0.330 p-value= .000. Since p <.05 then atdthe
0.05 level of significance, there exists enoughdence to conclude that the Level of
Awareness is not zero and, hence, that Level of rAmess is useful as a predictor of

adoption sand dams’ project technology.
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On Level of Awarenes$i = 0.362 p-value= .000. Since p <.05 then atotle0.05 level of
significance, there exists enough evidence to cmecthat the Perceptions is not zero and,

hence, that Perceptions is useful as a predictadoption sand dams’ project technology.

The constant3o, was blank, which means that there was not valu¢hie constant hence the
estimated model to determine adoption sand damggrtechnology derived from
SDT =[ + B1SE +B,LA + B3PS +e is given by

SDT = 0.179SE + 0.330LA + .362PS

Where;

SDT is adoption sand dams’ project technology

SE is Socio-Economic Factors

LA is Level of Awareness

PS is Perceptions

Bo is a constant.

Bis is the regression coefficients or change induge8b, LA, and PS

e = error of prediction
In conclusion, three independent variables; SocioAemic Factors, Level of Awareness,
and Perceptions, could significantly predict demerdvariable; adoption of sand dams’
project technology.
Further, the coefficient of determination was .98, indication that 91.30% of change in
adoption sand dams’ project technology was detexchiby the three variables; Socio-
Economic Factors, Level of Awareness, and PercegticGo, the regression equation
obtained using these variables would be moderaieful in making prediction simply

because the value of Rias above 0.8
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CHAPTER FIVE
SUMMARY OF FINDIN GS, DISCUSSIONS, CONCLUSIONS AND
RECOMMENDATIONS

5.1 Introduction

This is the Chapter which contains; a summary ef findings, discussions on the study
findings, conclusions and recommendations. Thensamm was drawn from the results and
was based on objectives. The chapter summarigedirnttlings in chapter giving a deeper
insights of these results obtained. It also prowidescussions of the findings which were
based on literature reviewed in chapter two. Theysmade conclusions based summary of

findings.

5.2 Summary of Findings

The study was guided by the following objectivess d@stablish the influence of socio-

economic factors on the local communities’ adoptdrsand dams projects technology in
Ekalakala Sub catchment; To establish the influewfdhe level of awareness on the local
communities’ adoption of sand dams projects teaglin Ekalakala Sub catchment; To
establish the influence of perceptions with thealocommunities’ adoption of sand dams
projects technology in Ekalakala Sub catchment;d dio establish the influence of

readinesss on the local communities’ adoption nfisdéams projects technology in Ekalakala

Sub catchment.
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5.2.1 Findings on the influence of Socio-Economiadtors on communities’

adoption of sand dams technology

As regards to socio-economic factors, the studgbéished that cultural beliefs played an
insignificant role in sand dams projects adoptioe#n = 0.84 Std. Deviation = 1.32) and all
the other factors; land ownership (mean = 2.12 Btliation = 1.35); cost of maintaining
(mean = 2.35, Std. Deviation = 1.20); and inconvelle(mean = 1.89 Std. Deviation =- 1.11)
moderately affected the sand dam project technoladgption. As a whole, the socio-

economic factors moderately affected the adoptmu slam technology projects.

5.2.2 Findings on the influence of level of awaress on communities’

adoption of sand dams technology

On the level of awareness of sand dam technoldgy,study found out that there was
moderate of the accuracy of Information given alibatsand dam on adoption of sand dam
projects (mean = 2.36 Std. Deviation = 0.98). Itswalso found that there was high
contribution towards adoption of sand dam technpliog all the other factors, accessibility
of Information (mean = 2.56 Std. Deviation = 1.0@neliness of Information on sand dam
(mean = 2.46 Std. Deviation = 1.04) and adequatevladge of sand dam (mean = 2.58 Std.
Deviation = 1.18). The level of awareness of sdadh technology highly affected the

adoption of sand dam projects (mean = 2.49 Stdidfiex = 0.91).

5.2.3 Findings on the influence of perceptions orommunities’ adoption of

sand dams technology

The study found out that the respondents’ perceptioghly influenced the adoption of sand

dam projects (mean = 2.49 Std. Deviation = 0.83)e Band dam projects was highly
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influenced by; perceived the involvement in sanchgiojects (mean = 2.71 Std. Deviation =
1.10); perceived time required in project actiatignean = 2.54 Std. Deviation = 0.98); and
the perceived ownership (mean = 2.62 Std. Deviatidh04). The cost involved in these
projects moderately influenced the adoption of saasn projects (mean = 2.08 Std.

Deviation = 1.06).

5.2.4 Findings on the influence of the level of retness on communities’

adoption of sand dams technology

The level of readiness to adopt the sand damsgirtgehnology was found to be a factor that
would influence the adoption of sand dams projettaas found to highly influence the

adoption of sand dams’ projects technology (me8rD¥ Std. Deviation = 0.98).

5.3 Regression Model

The study estimated the regression model using vimack elimination method which

eliminated factors that would best estimate adoptibsand dams’ projects technology. The
method involved starting with all candidate varesltesting the deletion of each variable
using a chosen model comparison criterion, deldtiegvariable that improved the model the

most, and repeating this process until no furthggrovement was possible.

The study established that Socio-Economic Facmss(ue= .002), Level of Awareness (p-
value= .000), and Perceptions (p-value= .000) wesglictors of adoption of sand dams’
projects technology. Thig value for each was positive; Socio-Economic Facfor 0.179),

Level of Awarenessp(= 0.330), and Perceptionf € 0.462) which indicated that all the
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independent variables were directly proportionahi® dependent variable. So an increase in

any independent variable caused an increase irtiaday sand dams’ projects technology.

5.4 Discussions of the Findings

From the results obtained, it was found that thgpeedents appreciated the sand dam
technology and therefore adopted the technologyemately. The respondents indicated that
they were ready to contribute towards the sand gmoject technology. Although the
participation in the project during and after thimption; and attendance to the meeting was
moderate, the respondents indicated they apprédcdihéebenefits of the sand dams’ projects
technology. Among the benefits achieved is thelabiity of adequate clean water and the
increase in the natural vegetation (Manzi & Ku2811). The respondents considered the
sand dam projects as being donors’ initiatives @mwlors had to fully carter for everything.
The results conformed to the theory of Public Goedsch postulates that individuals might
perceive projects as the provision of a public gand no one should be excluded from using
it once it is provided (Liebet al, 2011). Such a perception may turn harmful toghed
dam projects in that they may make the sand dapegsounder-perform, as suggested by
UNICEF et al (2012). These findings also agreed totally witladidn (2007) that the

perceptions by the community influences the watejegts

5.4.1 Influence of Socio-economic Factors on Commitiles’ Adoption of

Sand dams projects technology

The socio-economic factors had moderate effectsaond dam project adoption, which was in
total agreement with Mtitu (2009), who found thaici®-economic issues affect the

development and growth of sand dam technology pt®jé'he respondents had shown that
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their income levels and earning capacity was lowiclvhmoderately affected the sand
adoption. They actually showed their land was dnylbng period, where they would go
without rain for long season even up to two yedisis adversely affected their earning
ability, which remained very low. In essence, itang that supporting the sand dam project
financially was a challenge although they mighténéeen willing to do so. These findings
confirm those in the study by Njodzeka (2009), whond that although the communities
may want to participate in projects, lack of finasasually limited them and further limited
the scope of the project. The study by Aharikund2809), which found out that low
sustainability of the sand dam projects was assaltref low and inconsistent nature of
income of the local community was found to be tamsl applicable in the present study.
Another study that was relevant to the findingshe present study was the one by Ngoda
(2009), which established the sustainability of dsasam projects was supported by
availability of enough funding. However, culturadliefs played no role in adoption of sand
dam project, which to some extent negated the glfu theory as explained by Rogers

(2003) that cultural influence affected such prtgec

5.4.2 Influence of the Level of Awareness on Commiires’ Adoption of

Sand dams projects technology

Although the residents of Ekalakala Sub catchmackdd accurate information about sand
dams, their level of awareness of the sand dammtdoly project was very high. These
residents had high accessibility of Information eand dam projects, obtained this
information on time and had developed adequate laue of sand dam. These findings
totally confirmed the study by Excellent (2011) waHiattributed the failure to adoption of

sand dams’ project by the local communities to latkawareness, lack of technical
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knowledge and experience to design and construat dams, labour intensiveness of the
exercise and Lack of finances. The study by Exoell2011) insists that awareness on sand
dam projects should be raised of sand dams aewld. The findings in the present study
also confirmed the findings in the study by NgowdaVitana (2007), which established that
the community participated minimally due to lackprbject knowledge. From this study it

was clear that the lack of awareness would leattheécfailure to adoption of the sand dam

projects.

5.4.3 Influence of Perceptions on Communities’ Addjpn of Sand dams

projects technology

The perceptions of the residents of Ekalakala kighfluenced the adoption of sand dam
projects. The study found out that the sand danegt®was highly influenced by; perceived
the involvement in sand dam projects; perceivec trequired in project activities; and the
perceived ownership. A challenges factor was the& 0b sand dam project adoption. The
study found out cost involved in these projects ematkly influenced the adoption of sand
dam projects, a fact that was earlier agreed ugoNjbdzeka (2009), Aharikundira (2009),

Ngonda (2009), and Excellent (2011). All thesedgs had concurred that lack of financing
by the local community had negative effects on dldeption of sand dam projects. The
findings from the present study echoed what Mel{@®08) had earlier found that

information provide on sand dam technology had hugkitive impact on the adoption. The
study findings also confirmed that the study by tistu (2009) was worth its cause and its
findings were true. The study by Mutiso (2009) fdwut that meagre incomes and lack of
awareness of the local communities in dry regiaestle largest hurdles to adoption of the

sand dams. The findings are crowned by the findingthe study by Ngowi and Mtana
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(2007), which found low community participation sand dam projects was due to lack of

project knowledge.

5.4.4 Influence of Level of Readiness on CommunigeAdoption of Sand

dams projects technology

It was established that the respondents were remdgopt the sand dam project. They had
the urge to support and participate in the sand gaojects. The findings were in
confirmation to the findings in the study by Casn@007), which was categorical that the
willingness to pay highly promoted the sustain#pitif the project. These findings supported
the recommendation by Mushi (2009). The study bysiMy2009) in its recommendation
pointed out that community participation was kegtstainability of the sand dams projects,
which is what the present study established. Thdirfgs in the present study clarifies
sentiments in the study by Gbadegesin and Olorunf@@07); advocates for active
involvement of the community in sand dams projdotsthe water supply provision and

management to be more successful and sustainatble rmral areas.

5.5 Conclusion

The residents of Ekalakala sub catchment area eipped the sand dam project technology
and highly welcomed it. They actually adopted thedsdam technology and appreciated the
benefits attained from adoption of the technolddgwever, they moderately participated in

sand dam projects. Their lack of full commitmensémd dam projects was due to perception
that the project belonged to the donors and themuorent as they reaped the benefits. They
would only wait until another project was initiatbgl the donors. The residents lacked the

drive to initiate their own sand dam projects.
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The low income level of the residents of Ekalakedd negative effects on the growth of sand
dam projects in the sub catchment. They were nlet @bparticipate in the maintenance of
these projects owing to their inability to consmhg contribute towards the projects. This

would have dealt a large blow to the projects.

The residents of EkalaKala sub catchment had dddasequate information on sand dam
technology projects and even felt the benefitsheké projects. This acted as motivators to
their willingness to adopt this technology. Howeueir earning capacity challenged their
participation in these projects. It is the finah@apects, which hindered their participation
although they had the morale to make the technotbggality in their area. They actually
showed their readiness to adopt and support tbistdogy.

The study established that Socio-Economic Faclasel of Awareness, and Perceptions
were predictors of adoption of sand dams’ projgetshnology. However, the level of
readiness to adopt sand dams project was not fouit@ a predictor of adoption of sand

dams’ projects technology. It fitted very well asiadicator of the dependent variable.

5.6 Recommendations

This section provides ideas about which corrediistgon and by whom that need to be taken.
It contains policy recommendations whose actiondnee be taken up by the Central
Government, the County Government of Machakos, \Weger Resources Management
Authority and the Ekalakala WRUA as well as recomdsions for further studies. The
study gives various policy recommendations for degelopment and growth of sand dams

project technology at EkalaKala and the counthaiate.
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5.6.1 Policy Recommendations to the Central Governemt

The Government of Kenya should review the legamfwork to restructure and empower
the Water Resource Users Associations (WRUA).

Related to socio economic issues, the governmentighntroduce tax waiver initiatives for

imported technology and building materials. All tmaterial for building sand dams should
have their tax waived to reduce the cost of samd blailding materials, which would reduce
the cost of sand dam construction.

The Central Government in collaboration with WaRersources Management Authority and
the County Government of Machakos should createreavess programs to sensitize the
public about the sand dam projects. These progsirasld inform the water users of their
participation in sand dam projects. The Ekalakalemunity should be empowered with
information on sand dam technology. In these cagmzithe facilitators must emphasize on

participatory approach to the sand dam technologjepts

5.6.2 Policy Recommendations to the Machakos Coun@overnment

The Machakos County Government should make sand @dapriority in their development
strategy to provide water. They should make legimia that enhance ensuring that the
entire community fully participates in the sand daprojects technology. The sand dams
technology legal and institutional framework shoudé@ capable of making WRUAs
responsible for development and growth of Sand plaojects.

The County Government of Machakos should createcanomic value of the sand dams, by
ensuring that the monetary benefits attained throsmje of sand from the dams and any
product related to sand dam project should be dhlayethe community. They should also

ensure that those drawing water for irrigationheirt farms should pay some predetermined
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amount. In fact there should be control on howdhad dam products, such as water and
sand are used. This control should in the handseoWWRUAS. The county government and
donors should encourage the development of sandpitajacts by empowering the local
community at EkalaKala. This is by turning the satan projects into investments and
financing the sand dam projects through lendingnééble funds to the local communities
(under WRUAS). The donors to the projects would esuvise the operation until after
recovery of the debt financed. In this regards cibiamunity would be advised on how to use

the sand dams economically.

5.6.3 Policy Recommendations to the Ekalakala WatdResources Users

Association

The Ekalakala WRUA should make strategic plampi@ed by the Machakos County
Government) on how to develop and support sand damjects development in the sub
catchment. The WRUA should be composed of wateyures professionals, who are well
informed of sand dams projects technology or adtiwva cheap technologies of harvesting

surface runoff.

5.6.4 Policy Recommendations to the Water Resourchanagement

Authority

TheWater Resources Management Authorityshould make policies for introducing cheap
sand dam building technologies. They should makeptiojects affordable by using locally
available and affordable technologies. The commusitould be encouraged to use local

technologies and trained on how to use such teogred widely and for their benefit.
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5.6.5 Recommendation for Further studies

The study recommends that further studies shouldobelucted to establish the most factors
that would influence the residents of Ekalakalantbate their own sand dam projects. It has
already been established that residents of Ekalakabw the benefits of this technology,
have adopted the technology and are willing toiggete in the project but lacked the
motivator to accept the projects as being theirsholigh they showed some degree of
ownership, they still believed the projects belahtethe donors, which might have been the

reason for their not starting their own projects.
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APPENDIXES
APPENDIX I QUESTIONNAIRE
FACTORS INFLUENCING COMMUNITIES’ ADOPTION OF SAND D AMS
PROJECTS TECHNOLOGY: THE CASE OF EKALAKALA SUB CATC HMENT,

KENYA

This Questionnaire is meant to collect data fromrsidents of Ekalakala. Any information
provided in this Questionnaire will be used for gmses of research only and will not be
divulged or availed to unauthorized persons

Tick the correct answer in the boxes provided agjdhre questions where provided.
Write brief answers where explanation is required.

You need not write your name on the questionnaire.

Please answer the questions as accurately as lgossib

SECTION A: RESPONDENTS' DEMOGRAPHICS
1. Please indicate your Village
2. Please indicate your sex?

Female ()

Male ()

3. Please indicate your age groups position by tlck\wgm the appropriate box

Less than 1 Year:

16-3C Year:

31-45Year:

46- 60 Year:
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61-90 Year

Over90 Year

4. How long have you lived in Ekalakala areas?

Less tlan6 Year:

6-10 Year:

11 - 15 Year:

16 - 20 Year:

21 - 26 Year:

Over26 Years
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SECTION B: ADOPTION OF SAND DAM TECHNOLOGY

5. Please indicate in your opinion, your evaluationeath of the following indicators of

-y

adoption of Sand Dam Technology. Tick = the correct answer in the space

corresponding to the answer.

Scale:Not at All =0; Low = 1; Moderate =2; High = 3; VeHjigh = 4

Indicatol Not at| Low Moderat¢ | High | Very

Al High

(@) | Frequency of attendin

project meeting

(b) | Promptness in contributing

towards the project

(c) | Participation in  project
work during project

implementation

(d) | Participation in  projec
work after project

implementation
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6. In your Opinion, what do would hinder you fronaricipating sand dams projects

technology in our area?
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SECTION C: SOCIO-ECONOMIC FACTORS

7. Please put a thk‘-‘-—“J on the space corresponding to the correct answeach question
below. In your opinion indicate the extent to whible following Socio-economic factors

would influence your adoption of sand dams projéatéinology.

Scale:Not at all =0; Low = 1; Moderate =2; High = 3; Vatygh = 4

Not at| Low | Moderat( | High | Very

Al High

(@) | Cultural Beliefs of the art

(b) | Land Ownershi

(c) | Cost of maintaining the da

Resources

(d) | Your Income Level

8. What socio-economic factors have been hindering ffom participating sand dams

projects technology in our area?

SECTION D: LEVEL OF AWARENESS

9. To what extent do you think the following factors evel of awareness influence your

participation in sand dams projects technologyaaryarea? Please Tlér‘v)the correct

answer in the corresponding space.
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Scale:Not at all =0; Low = 1; Moderate =2; High = 3; Vatygh =5

Indicator Not at| Low | Moderate| High | Very

Al High

(@) | Level of Accuracy of

Information on sand dam

(b) | Level of Accessibility

Information on sand dam

(c) |Level of Timeliness of

Information on sand dam

(d) | Level of Knowledge of sani

dam projects

10. Does the donor or the Government provide you aefii information about the sand

dams projects technology any time they are constigione?

SECTION E: PERCEPTIONS
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11. In your opinion, please indicate by a ticki‘i‘fh‘!,;"'E in the appropriate spaces, the extent to
which each of the following indicators of your peptions about sand dam project

Influence your adoption of sand dam projects.

Scale:Not at All =0; Low = 1; Moderate =2; High = 3; VeHjigh = 4

Statement Not atDisagree| Neutra Agree| Strongly

All I Agree

(@) | usefulness of involvement

sand dam projects

(b) | Perceived Time required

sand project activities

(c) | perceived ownership of the

sand projects

(e) | Costinvolved in these project

[92)

12. What are your other perceptions about sand dansgiscand what are your reactions

to these perceptions?
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SECTION F: LEVEL OF READINESS

13.In your opinion, please indicate by a tICk(““="') in the spaces corresponding to the
right answer, the extent to which level of readines to participate in sand dam
project influence you to adopt sand dam projects

Scale:Not at All =0; Disagree = 1; Neither =2; Agree =\&ry High =4

Statement Not atLow | Moderat| High | Very

All e High

(a) | Level of Readines to adopt

the sand dam project

14.  What would deter your willingness to adopt sand sl@noejcts in your area?

Thank you for participating
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APPENDIX I FOCUS GROUP DISCUSSION GUIDE

1.

2.

Introduce yourself

To what extent do you think the socio-economic degtinfluence your adoption of

sand dam technology projects?

What role do the socio-cultural beliefs play in #é@option of sand dam technology
projects technology in your area?

Does land ownership play any significant role imdadam technology projects
technology, and what role if any?

Do you think that lack of substantial finances detgou from participating in sand

dam management?

Do you always receive all appropriate informatidmoat the sand dam projects
whenever they are being constructed and how dassntuence your adoption of

sand dam technology projects?

What is the participation of the donor or governiriardisseminating information and
do they provide adequate information?

Whom do you think owns the dam projects?

How do you evaluate the following with regards touy adoption of sand dam
technology projects; Usefulness of involvement,cBed Time required, Project

Ownership, Cost Involvement, and Perceived Beriefits

10. Please evaluate your willingness to adoption ofstimed dam technology projects
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APPENDIX lll: LETTER OF INTRODUCTION

TO WHOM IT MAY CONCERN

Dear Sir/ Madam

RE: LETTER OF INTRODUCTION

| am a student at University of Nairobi undertakanylasters degree in Project Planning and
Management. | have chosen you to participate i shidy on the factors influencing local
communities’ adoption of sand dams projects teagyln Kenya. More precisely, the study
is making an attempt to assess the factors infiagnlocal communities’ adoption of sand
dams projects technology in Ekalakala Sub-catchmémir responses will only be used for
the purpose of the study. All information receivib[dm the respondents will be held

confidentially. Kindly respond sincerely to theuss in the questions posed.

Thanking you in advance of your response

Yours Truly;

DAVID MUMO MUSYOKI

School of Continuing and Distance Education (SCDE)

University of Nairobi
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APPENDIX IV: EKALAKALA SUB CATCHMENT MAP

EKARAKARA SUB-CATCHMENT
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APPENDIX V: TABLE FOR DETERMINING SAMPLE SIZE

N s n S N Y
10 10 220 140 1200 291
15 14 230 144 1300 297
20 19 240 148 1400 302
25 24 250 152 1500 306
30 28 260 155 1600 310
35 32 270 159 1700 313
40 36 280 162 1800 317
45 40 290 165 1900 320
50 44 300 169 2000 322
55 48 320 175 2200 327
60 52 340 181 2400 331
65 56 360 186 2600
70 59 380 191 2800
75 G3 400 196 3000
80 66 420 201 3500
85 70 440 205 4000
Q0 73 460 210 4500
a5 76 480 214 5000

100 80 500 217 6000

110 36 550 226 7000

120 2 600 234 8000

130 o7 650 242 9000

140 103 700 248 10000

150 108 750 254 15000

160 113 &00 260 20000

170 118 &50 265 30000

180 123 Q00 269 40000

190 127 950 274 50000

200 132 1000 278 75000

210 136 1100 185 1000000

Note.—IV is population size.
S is sample size.

Source: Krejcieet al. (1970)
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