BENEFITS OF SPRING PROTECTION AND WILLINGNESS TO PA'Y

FOR IMPROVED WATER SUPPLY IN EMUHAYA DISTRICT

By
Emily Injete Amondo
A56/65060/2010

Bsc. Agricultural Education & Extension (Honours)

A Thesis Submitted to The University of Nairobi inPartial Fulfillment of the
Requirement for the Award of the Degree of Master bScience in Agricultural

Resource Management (Resource Economics Option)

Department of Plant Science & Crop Protection

Faculty of Agriculture

College of Agriculture and Veterinary Sciences

University of Nairobi

©2013



DECLARATION

STUDENT DECLARATION

This thesis is my original work and has not beeersented in any other university for

examination.

Emily Injete Amondo

A56/65060/2010

This thesis has been submitted for examination waithapproval as university supervisors.

Dr .G. Kironchi

Department of LARMAT

University of Nairobi

Dr. S.M. Wangia

Department of Agricultural Economics

University of Nairobi



DEDICATION
This work is dedicated to my parents: David anddasrAmondo. My siblings: Eric, Charles,

Henry and Edward.



ACKNOWLEDGEMENT
I would like to thank everyone who helped me irsthtudy. First, | would like to thank The
University of Nairobi for giving me the opportunitp pursue my postgraduate studies. Your
kind support has been appreciated so much. | waldd like to thank Sustainable Organic
Farming Development Initiative (SOFDI) and Natior@buncil of Science and Technology

(NCST) for their financial support towards thisdju

Special thanks to my supervisors Dr. Kironchi and Wangia for their advice, tips and for
helping me sort out the best direction to take whiis thesis. Your expertise and feedback has

been invaluable.

| am also grateful to the entire staff of universitaculty of agriculture and other graduate
students especially Sylvester, Oliver, NicholagiaSduma, Ruth and Penina for their support

and encouragement.

| wish to extend my special thanks to my colleagaed family who in one way or another
supported and encouraged me during field work aritthg up of the thesis. | am also grateful to
the respondents in Emuhaya for taking their timésten to me and for their kind participation

during the interviews.

Finally, | thank the almighty God for enabling noestuccessfully bring this thesis to completion.



TABLE OF CONTENTS

DECLARATION .ottt ettt e e et e e e et e e ettt e e e et bas aeaseeeess s e e eetan e e aeenanaeaeees i
STUDENT DECLARATION ... ittt ettt ettt e e e e e e e e e nneeaeab e e e e e i
DEDICATION ..ttt r ettt e e e et ettt e e e e et e et e e eemaas e r e e e e e e e essaaa e e eeeeees ii
ACKNOWLEDGEMENT ..ottt e e e e e e ne e e sa e e \Y
TABLE OF CONTENT S ..ottt eerre ettt e et e e e e et e e e e e naan s e e e ata e e e eesnnaeaeees v
LIST OF FIGURES ... .ttt ettt e e e e e e e aa it e Vil
LIST OF TABLES ... oottt ettt e et e e e e et e e e e et e e e e e nmata e e e eeban s e e eeesan e e e enanns IX
LIST OF ABBREVIATIONS ...ttt ettt ettt e ettt e e e e e e e e e enas st n e e e e s eeenee X
N 1SN I PP Xi
CHAPTER ONE ... emmmme et e ettt e e e e et et e e e nae e bbb e e e e e e e e e abtnanna e e s 1
1.0 INTRODUCGTION ...iiitiiiiiiiee et et et e e e et s e e e et s e e e eeban e e e sennansaeeeesananeaeesnnaaaeees 1
1.1 Background INFOrMALION ..........coiiiiiimmmmm e 1
1.2 Problem SAtEMIENT ........uviiiiiiiieeii e e e e e e e 5
G I [ 3 1] [ox= 110 o R PP PP UPPPPPPPPPPPPR 6
1.4 ODJECHIVES ...ttt et et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 8
1.4.1 Broad ODJECHIVE ... ..o bbb e nnane 8
1.4.2 SPECITIC ODJECHIVES ... i ittt e e s eesnensnsnennnes 8
1.5 RESEAICH QUESLIONS .....coiiiiiiii i ettt e et e e e e e ee e e eeaaaeeaeaeeeaeeeeeaeees 8
L8 o I o O 1N LU 9
2.0 LITERATURE REVIEW ...ttt ettt e ne s e e e eee e 9
2.1 Water governance and iNSIULIONS ......ccceeeeiiiiiiiiiiiiiiiiiii e ie e e e e 10
2.1.1 Reforms in water institutions in KENYa .......cooooviiiiiiiiiiieeeeee e 14
2.1.2 Water quantity and climate Change ....ccceeeeveeveeririiiuiiiiiiiiiiiiiniiieenneeneereeeeeeeeeee. 15
2.2 Studies on benefits and impact of improved NSUEPIY..........covvvvvvviiiiiiiiiiiiiiiiieeeeen. 17
2.3 Valuation of environmental Improvement ... 19
PR Tt N2 o o] o= 11 o] o o @AV 4 21



CHAPTER THREE ... e r et e e e e e e e e e e eeeeeees 24

3.0 METHODOLOGY ...iiiiiiieiiiiiiee ettt sttt ettt e e e et e e e ekt eeanntss e e e e s nnnbeeeesenees 24
R Y (H 0 Y= U= - PP 24
3.1.1 Water resources in the StUdY @ra ...cccccccviovvviiiiiiiiiiiiiiiieeeeee e 26

3.1.2 Sustainable Organic Farming and Developmetitive (SOFDI) ... 27
3.2 TheoretiCal fraMEWOIK ...........cooiiiieeeeee e e e e e 29
3.2.1 Non- market valuation for the environment@da) ................ooevveiiiiiiiiiiiiiinees i 29

3.2.2 EliCitation MELNOM. ........uuiiiiiiieitmmmeme e e 32
3.3 Data sources and structure of the qUESLIONNAILE...............uvuiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 33
3.4 SAMPIING PrOCEUUIE ....uuiiiiiiiiiiiiieeeeeee ettt ettt et ae e eetee e e be s beereeeeeeeeeeeeeeeeeeeeeeeees 34
3.5 Survey design and adminiStration ...........cueeeviiiiiiiieeiieiieeeeeeeeeee e 35
3.6 Methods of analyzing environmental benefitS...........cccoooiiiiiiiiiiiiiiii s 36

3.6.1 Amount of WTP for the environmental benedissociated with improved spring

o] o] (=T ox 1 o] o TSP U P PUPUUPPPPPRI 36

3.6.2 Payment VENICIE........cooi i 36
3.6.3 Proposed program and hypothetical market..............ccoovvviiiiiiiiiceeieeceenn 36
3.6.4 Central tendency theorem ...t 38
3.6.5 Determinants of WilliNgNESS 10 PAY ....eeeeeerurmrrmmmmiiiiiiiier s e eeeaenenes 39

CHAPTER FOUR ...t e ettt e e e ettt et s e e e e e e e e e e e e eeeabt e e e e eeeeennee 43
4.0 RESULTS AND DISCUSSIONS. ... ..ottt ettt e e seemnn e 43
4.1 Challenges and institutions that affect sudoéssater supply .........ooooeeeiiiiiiiieeee, 43
4.1.1 Household socio-economic and demographigteasul.............c.vvvvvveeveeerevvervenennnns 43
4.1.2 Independent sample test for household CHEFSIIES...............eevvevieieeiiiininieemmnnns 46

4. 1.3 WALET SOUICES ......uuuuiiie s seseseeeeseeeeeseeeeesesaeeseeseessesee e s ssssreaeeeseseeeeeeeeeeeeeeeeenes 48

v I ST o Tor F= I o F= T g [ V4= 1[0 IO 49
4.1.5 Challenges experienced in water USEr grQUPS.......ccooorererereaeeeeeae e ee e e 51
4.1.6 Leadership and group memberShip........c.eeeeeeieiiiiiiiiiiieiiiiiiiieiieieeiieieieeeeeeeeee e 53

Vi



4.2 Socio-economic and environmental benefits ahgrotection..............oooeeeieeee. 56

4.3 Factors and households willingness to paymmroved water supply conditions due to

] 014 o [ o] (0] (=Tox 1 To] o HRN PP PPRPPPPPPPPP 62
4.3.1 WIllINGNESS 10 PAY +.vvvvvvrrrrnnrnnnnsmmmmmm s sssssssseassssasssssaasassasssssssssssasssssssssnssnssnnsnnsnnnns 62
4.3.2 Factors affecting households willingnessa® .p...........uueeeevieiiiiiiiiiiiiiiiiieieeeeneens 65

CHAPTER FIVE ..o ettt e e e e e e e e e ne s 68

5.0 CONCLUSIONS AND RECOMMENDATIONS. ..o 68

5.1 CONCIUSIONS ...ttt e et e s e e e e e e e nn e e e e e een e 68

5.2 RECOMMENUALIONS ......oiiiiiiiiiii ettt srmme e s e e e e nee e e 70

REFERENGCES ... et e ettt e e e e e e e e e e e e e e ee b e e e e e e eeennennnes 72
APPENDICES ...ttt ettt ettt et e e e se e e e seeses e e e e eeeeeeeeeeeeee e e e e e e eeeeeeeee s 80

vii



LIST OF FIGURES

Figure 1 : Emuhaya division in (Vihiga County) ahe surrounding counties .................... 25..
Figure 2: Women fetching water from unprotectedngpusing cans and jerricans ................... 26
Figure 3: Organizations supporting spring protetas indicated by respondents.............. 49...
Figure 4: Frequencies of how decisions are madednvater user groups..........ccceeeeeeeeeennn. b4

Figure 5: Household members’ percentage adhererite trules in protected springs

(=T E=To [T LT o PO PP PPPPPPTP 56

viii



LIST OF TABLES

Table 1; Expected sign of various variables inghalysis for WTP model .......................... 42
Table 2; Percentages of respondents on househabdeeducation....................ccoeevvv e 44
Table 3; Monthly income levels of households in BEBA ..............ceevviiviiiiiiiiiiiiiiiiesceeeeeeee 45
Table 4; Major crops grown by households in theg@rea ...............cvvvvviviiiiiiiiiiiiiinenenn. 45
Table 5; Independent sample t-test for househadfgcharacteristics.............vvvviviirimenenn a7

Table 6; Group challenges experienced during ptioteof springs and other developmental
BCHIVITIES .o eee ettt ettt e e oo e e ettt e et e e e e e e e e nEnEe e e e e e e e e e e e e e e e e e e e n e 52

Table 7; Percentages of responses as scored byediffgroup activities during protection of
] 0 1] T L TR 53

Table 8; Household time used for collection of water day before and after spring protection

Table 9; Household time used for filling 20-litexjican before and after spring protection...... 57

Table 10; Household water consumption before atedt apring protection...............c.coeee e 58
Table 11; Water quality perception of householdb®fnd after protection of springs ............ 58
Table 12; Activities done in the time saved fromtavaollection ..............ccevvvviiiiiiiiieiennnee. 59
Table 13; Major household water uses and benefgsaated with spring protection ............... 60
Table 14; waterborne diSeases/SYMPLOMS ... iiiiiiiiiiiiii et rrere e e e e e e e 62
Table 15 ; Motivation factors for households WIHito pay...........cccceeeeeiii e 64

Table 16; Frequencies of WTP values for househadtsy protected and unprotected springs. 64



ATP
CDF
CVM
DO
FAO
GOK
HPM
JMP
KWAHO
MDG
NGO
NOAA
NRM
PES
ROK
SOFDI
SPSS
SSA
TCM
UNEP
UNFCCC
USAID
WHO
WTP
WTA
WSS

LIST OF ABBREVIATIONS

Affordability to Pay
Constituency Development Fund
Contingent Valuation Method
District Officer
Food and Agricultural Organipati
Government of Kenya
Hedonic Price Method
Joint Monitoring Program
Kenya Water for Health Orgaization
Millennium Development Goals
Non-Governmental Organization
National Oceanic and Atmospheric administration
Natural Resource Management
Payment of Ecosystem Sesvice
Republic of Kenya
Sustainable Organic Farming Depglent Initiative
Statistical Package of SoSiaientist
Sub Saharan Africa
Travel Cost Method
United Nation Environmental Praxg
United Nations Framework Convention on Climate Qjean
United States Agency for Interoaéil Development
World Health Organization
Willingness to Pay
Willingness to Accept

Water Supply and Sanitationvides

X



ABSTRACT

Supply of reliable and safe water is essential foman health and survival, food security,
empowernment of women and protection of naturadueses. Lack of water impedes economic
development, prevents progress towards genderiggaatl puts people’s health in danger. This
study focussed on benefits of water spring pradectin the lives of community members and
institutions governing the use and management efptlotected facility. There was a further
assessesment of environmental benefits by thpomeents willingness to pay (WTP) and the
factors influencing them to pay. Semi-structure@gjionnaire was used to generate qualitative
and empirical data on 200 randomly selected redgus using protected and unprotected
springs in Emuhaya District of Vihiga County. Cgetnt valuation method was used for
valuation of environmental benefits. Logit modelsaadopted to evaluate factors influencing
WTP while the benefits and institutions of existimgter structures were analyzed using
descriptive methods. An independent t-test was also to determine whether the socio-
economic variables were statistically significaptween households with protected springs and
those with unprotected springs. The results inditathat lack of cooperation, insufficient
funds/poor contributions and lack of frequent meggi were the main challenges hindering
major developments towards water supply. Theselesiggs mostly arose in the water user
groups. Majority of respondents using protectedhggr(56.2%) had not received training on the
use of the facility. The results also revealed 8ming protection had significant benefits in
terms of time saving, water quality and sanitatagriculture, health aspects and social capital.
Upto 93% of respondents were willing to pay ineasrtb receive satisfactory spring protection
services with a mean WTP of Ksh 111. Regressisnlte showed that source of support,

membership to group, farm size and time were sgant in explaining the variations in the

Xi



WTP for spring protection at 95% level of confidenGenerally, the maintenance of the springs
was still impaired due to lack of information ormhto maintain in order to ensure sustainability.
This led to a recommendation of further trainingteé community at large on conservation
issues especially at spring site to ensure thairesas used sustainably and conserved for future
generation. There was also a need of further studre impact of time saved due to spring

protection on agricultural productivity.
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background information

Reliable and safe supply of fresh water resourceidely recognized as a both fundamental
human need and a key input into economic actiwiiere et al, 2006). Water supply and
sanitation are essential for human health and saip\vior food security and the empowerment of
women as well as the education of girls, for reduncin productivity losses due to morbidity and
malnutrition and for the management and proteatiomatural resources (Hesselbart, 2005). This
illustrates that water security has real econoswcjal, ecological, and political value especially
in the Horn of Africa and must therefore becomenecoically more efficient, ecologically
sustainable and also socially justifiable espegimlwater crisis regions (Martius et al, 2009).
Therefore, ensuring rural water security is amomigstmost important duties of the government

worldwide (Tambe et al, 2010).

However, although the crucial importance has bemtelyw recognized, the right to safe water
and adequate sanitation remains a promise unédfifor the world’s poorest citizens and
reliable and safe supply of water resource remains of the most important global
environmental challenges (Rechkemmer, 2004). Dutlieglast three decades Kenya, Tanzania
and Uganda faced serious problems in providingkdrgqnwater and sanitation facilities to entire
population (Sattler, 2010). Kenya in particularfdsing a complex water resource crisis because
of three legacies. Natural legacy which makes lidocategorized among the most water scarce
countries in the world with a limited per capite@ghwater resources endowment of less than

650nT per person per year. Management legacy charaetehy rapidly growing demand for



water for most of sectoral uses, lack of artificiibrage capacity to meet demand and also
mismanagement through unsustainable water andusagbolicies, laws, institution, weak water
allocation practices, growing pollution and incliegsdegradation of rivers wetland and lakes
(Republic of Kenya, 2004). This water crisis carggnificant social, economic and political
risks such that growing demand over limited watetaavment generates competition and causes
conflict over water supply hence adversely affegtime poor and communities without adequate

representation in allocation of decision making.

Population growth is the most important demograpigiod affecting water resources (Sherbinin,
1998). Kenya has a relatively high population gfoWin 1990 the population was about 23
million and in 2008 the population increased to wb40 million people (World Bank 2010;

Marshall, 2011). This population Growth trend hasuited in reduction of per capita water
availability because of increased demand for foamipction and household use. Moreover, it
has also led to increased demand for land and mgusnce leading to serious fragmentation
and encroachment into forest areas which are majter catchment areas. Increase in
population as well as the country increasing useaiér for agriculture, domestic and industrial
purposes has led to increased need for funding,agement and development of water

resources.

Kenya'’s rural population remains to have a mucheloaccess rate than the urban population. In
2006, the access rate was 49 percent and 85 peespuctively (Marshall, 2011). However,
Kenya rural areas have relatively high access $ewklWater and sanitation services compared to

other SSA countries (Republic of Kenya, 2004).

Enhancing water resource management and increadfiogency in water sanitation service

provision are among the aims of water sector reforfenya has embedded its water sector
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reforms into overall poverty reducing strategieshiea vision 2030 (Sattler, 2010). Motivated by
MDG and pressured by donor agencies the Governnmrdduced new water policies,
emphasizing economic value of water. There is clmdebetween water and poverty which is
clearly spelt out in the Poverty Reduction StratBgper (PRSP) and MDGs where the specific
targets rely on the improvement in water sectotti8a2010). PRSP recognizes that water is a
basic need and important catalyst both for econaanid social development (GOK, 2006).
Similarly, achieving MDG target on safe water aadigation will enhance achieving other MDG
targets on gender equity, reduced poverty, and awgat child attendance to school, reduced
waterborne diseases which are major causes of ctuithlity and other MDGs. Because of the
broad effects of inadequate access to water thernfagus is on the fight against poverty and
seeks to “halve by 2015 the proportion of peopléhaut sustainable access to safe drinking

water and sanitation becomes important targetlésa®010).

Improved water supply basically involves better gibgl access and the protection of water
sources from contamination so that water meetsmumi criteria for accessibility (Hutton and
Heller, 2007). Improved water access especiallyral areas provides a significant step towards
poverty reduction (Moriarty et al, 2004). Similarlyme, energy and resources saved from
improved water and sanitation can be used by hmldenembers to engage in productive and
income generating activities (GOK, 2006). It aleduces the health risks and also the costs of
preventing and treating ill family members and Hiert the reduction of working days lost to
water-related diseases and a positive impact erhttusehold’s income situation (Hesselbart,

2005).

Water and sanitation services can be improved tiralifferent water development mechanisms

such as water tank, roof catchment, borehole, arel spring protection. A spring is a place on



the earth’s surface where ground water emergegatigtiand whose water source is mainly
rainfall that seeps into the ground uphill from thgring outlet (Jennings, 1996). Naturally
occurring springs are important sources of drinkimgter in rural western Kenya as they
contribute 72%. Despite of their importance, mafsthe springs are currently left unprotected
from contamination due to human, animal and starnoff and residents drinking water from

these contaminated springs suffer from waterboriseagdes such as cholera, typhoid fever,
bilharzias’, skin infection, hepatitis and diarrhéEhese diseases often lead to death if no
immediate medical attention is given (Kremer e2@09). In Kenya, 60% of hospital attendance
is due to preventable diseases of which approxignd&@% of the illnesses are related to

sanitation, hygiene and water (IEA, 2007).

Spring development is usually designed to makergtovater discharge more efficient, facilitate
community use, maximize storage capacity and protee source from pollution and
contamination (Bekele, 2004). This technology islely used in humid regions of Africa to
improve water quality at existing spring sourceswg@mi, 1995; Lenehan and Martin 1997;
UNEP, 1998). It has been practiced for quite some in Kenya and is gaining recognition in
the provision of safe water for domestic use arsliggs regular supply and adequate clean water

leading to significant improvement in health.



1.2 Problem statement

Reliable and safe supply of fresh water resourcwidely recognized as both fundamental

human need and key input into economic activity @&t al, 2006). The lack of access to safe
drinking water and to basic sanitation impedes enva development, thwarts progress towards
gender equality and puts the health in danger. Neweenya surface water coverage is only
2%, a water scarce category of 647per capita against the global benchmark of 1600m
(KWAHO, 2009) which is further exacerbated by ptbéua, over exploitation and degradation of

catchments areas, rapidly growing demand for wiatemost uses and mismanagement through

unsustainable water and land use policies, lawsratitutions (GOK, 2006).

According to Mumma (2005) the Government of Kenga hindertaken institutional reforms in
order to address the above problems and ensursether meets the supply and resource needs
of the un-served and marginalized. Due to lackavhgliance with proposed reforms on part of
some actors in the water sector and the fact bieaetis lack of deliberate efforts to invest in the
development of available water resources suchr&ngj of shallow wells and the protection of

springs, the problem has continued to persist.

Springs are the main sources of water in Emuhagayah some of them are left unprotected
hence susceptible to contamination causing watateck diseases. Carter et al (1999 ) observed
that many water and sanitation programmes in deugocountries have not continued to work
overtime and the fact that there is limited womend acommunity participation in
implementation, maintenance and cost recovery oémservices the perennial problem of water
has persisted in Emuhaya and beyond. Long ternaisasility of water projects is further
threatened by numerous attitudinal, institutionatl @conomic factors (Carter et al, 1999).

Failure of this is partly due to poor understandifghe issues of its benefits and sustainability.



1.3 Justification

According to Mondi (1997) rationale of natural sgyiprotection is to secure the integrity of
wetland by protecting it from human or livestockrdagge and also to contain, filter and store a
limited quantity of spring water for local use. Té®re improving water supply and sanitation
has a positive impact on the individual income gmalerty situation of the beneficiary
household. Reducing the time and energy burdenatémcollection by providing increased
supply of safe water enables household membersigage in other activities, among them
productive and income generating activities, heatthrovement due to improved quality and
reduction in cost of preventing and treating ilinily members. Furthermore, the reduction of
working days lost to water-related diseases abpeeha positive impact on the household’s
income situation and lastly environmental protecttichich are the desirable aims of water and

sanitation programs in developing countries.

Sustainable Organic Farming and Development IngaSOFDI) is an NGO active in western
province. Currently a major focus of SOFDI is cargyout the work of protecting springs and in
this way providing access to clean water for thepte A single protected spring can supply
water to 100 - 400 people depending on the areattadvater capacity. SOFDI is currently
active in Emuhaya and Butere Districts where thayehprotected approximately 70 springs
(Shikanga Simon, personal communication, May 2422@nd have identified more springs for

protection.

In view that there is growing demand for protectadmrmore springs in other areas, there was a
need to investigate and learn from the past effedsas to better plan and address any
shortcomings in the event of further spring develept. The study would provide relevant

information that can help in planning by variouakstholders based on the benefits of spring



protection on the rural communities. This is duethie fact that the members were directly
involved in valuing the improvement based on hovhad impacted on them and how they

perceived the benefits.



1.4 Objectives

1.4.1 Broad objective

To evaluate the benefits of springs protection ba lives of the community members in
Emuhaya District and asses their willingness to feayimproved water supply due to spring

protection.

1.4.2 Specific objectives
1. To document challenges and institutions thatcafeiccessful water supply to rural

communities.

2. To determine the socio-economic and environmergaéfits of spring protection.

3. To determine factors and households’ willingnesspay for improved water supply

conditions due to spring protection.

1.5 Research questions
1. What challenges and institutions do affect sucoéssupply of water to rural

communities?

2. Does spring protection have any significant so@oemic and environmental benefits?

3. Are households willing to pay for improved springfection services?



CHAPTER TWO

2.0 LITERATURE REVIEW

Provision of adequate safe water and sanitatiositas for improving life andundamental to a
healthy and productive society (GOK, 2006). It pobes health, educational advancement,
gender equity, income equality and environmentataoability (IEA, 2007). It is in relation to
this fact that Kaliba et al (2003) observed thaklaf access to safe water and basic sanitation is
at the heart of the poverty trap, especially fomeo and children, who suffer in terms of illness,
drudgery in collection of water, and lost opportigs because of the time that water collection

consumes.

Agriculture, energy, livestock, manufacturing, eowment and tourism are key sectors of the
Kenyan economy whose performance is directly depeindn water security. Agriculture sector
uses 76% of the total water consumption and inguts. This implies that 80% of water is used
by the agriculture and industry and has a direatibg on economic production. Rural and urban
domestic water supply accounts for most of the med® and has a direct impact on public

health (GOK, 2006).

Availability of water especially for kitchen garderenables growth of a variety of crops
throughout the year leading to economic gains feafling of crop produce and in year round
there are increased employment opportunities wihiaihe direct economic benefit on local
community (Whittington and Choe, 1992). This resutt a positive impact on income and

poverty reduction of the beneficiary household.



2.1 Water governance and institutions

Alinon and Kalinganire (2008) observed that natuesources degradation is taking place at
very high rates due to bio-physical, socio-econoamd political factors and recognized bylaws
as a tool for better management of the naturaluress. Therefore, improvement in NRM is

widely seen as linked to improved governance (Hghd008).

Although governance and institutions are alwayslusgether, they are different in real sense
and it is important to distinguish the two. Goveroarefers to the way institutions are shaped by
the society and how power and decision making aeecesed within existing institutional setting
(Info Resources, 2008). Environmental governanaapese of rules, practices, policies and
institutions that shape how humans interact with émvironment (UNEP, 2009). In defining
access and management of natural resource andhdéticgang trespassers, institutions of local
governance are involved. Similarly, customary doiimal local governance institutions also

continue to play an important role in managememtatéiral resources (Hilhorst, 2008).

On the other hand, institutions do not have stahdafinition. They can be understood both as
enabling (in providing way through which negotiasoare made for their way through the
world) and constraining (in providing the rules axtion) (Mehta et al, 1999). According to
Matsaert (2002) institutions are defined as orgions or set of conventions, policies or
legislations that regularize social behavior. Tloégn arise and develop from peoples actions,
values, interactions hence are constantly evolimgjitutions can be formal or informal and can
take different forms ranging from values, tradispnorms, conventions, rules and regulations to
laws and the constitution. They also include merdmas for accountability, conflict resolution
and sanctions. Institutions operate at all levadsnfhousehold to international arena and in all

spheres from the most private to the most publiatédert, 2002).

10



An organization is also important since it forms ttentral unit of interaction in NRM and is a
means of improving the resource management. Theréhaee sectors where NRM can take
place that is, (private sector, collective actiol @ublic sector) which differ by the assignment
of property rights (PR) and incentive of compliareeich make people cooperate. In private
sector PR are assigned to individuals and utilgythe primary incentive for cooperation.
Collective action property rights are assigned itougs and cooperation based on normative-
voluntary incentives. Lastly, in public sector, peoty rights are assigned to state and
cooperation enforced with sanctions and penalsetha primary incentive. In practice, a given
resource may be affected by a combination of manageentities but it is useful to consider the

incentive structure and level of operation (MeinZ#ok and Rasmussen, 1995).

From the late 1970s, there has been increasing @uailfield studies of user managed resource
system which suggested that government managemastneither the only option nor even
always the best option (Meinzen-Dick and Rasmus$885). Hence, devolving management
responsibility to local organizations has been seemcreasingly attractive (Meinzen-Dick and
Rasmussen, 1995). A number of initiatives have ggwrto promote participatory and
decentralized natural resource management, motairsaisle and equitable form of resource use
and to reduce conflicts (Hilhorst, 2008). Emergentdocal government has the potential to
strengthen decentralized management of naturalires®. However, local governments need to
collaborate with already existing organizations atdictures in order to succeed in managing

natural resources in a flexible, productive, susthie and equitable way (Hilhorst, 2008).

Natural resources are managed either individuallgallectively by a variety of actors (Info
Resources, 2008). However, in developing countiiess unfeasible for each individual to

operate independently in NRM hence interest in giization has led to deal with local

11



organizations in order to improve financial perfamoe and cost recovery (Meinzen-Dick and
Rasmussen, 1995). Similarly in migrant areas, lamganizations have been promoted by
government agencies and private sector firms, pamincrease efficiency and effectiveness of
NRM while social NGOs have promoted local empowerm@&his indicates how control and
decision making over natural resources is beingstered in many places from highly
authoritarian government agencies to local pedpladdition, conservation initiatives must start
at the level where all users are at stake for theesucceed unlike the rules/laws imposed from
the top. Current emphasis on user groups and tnaahgement as an alternative to state control
over resources has its roots in both academicestuaihd policy pressures (Meinzen-Dick and
Rasmussen, 1995). Local organizations may plaicatitoles in adaptive process; in managing
common property resources, regulating private nesounmanagement to protect community
interests, organizing community investment to inweranatural resource conditions, sharing
knowledge about NRM, cooperating to market prodoctsnvironmental services from NRM or
advocating for community interest with policy makemnd other influential external actors. At
local level village committees engage in the enacatnof the rules to regulate the access and use
of renewable natural resources and guaranteepgbatceful utilization (Alinon and Kalinganire,

2008).

Moreover, village water user committee represefitsections of the community including

women. Village user committees first apply for healpen assist in construction and finally are
responsible for maintenance through appointed eaidetd caretakers. All the above levels of
action constitute significant levels of social antiand studies of collective action have
established a general consensus about the corglittwnsuccessful management of common
property resources (Crow et al, 2009). Collectietiom arises in instances where there are

significant incentives to cooperate (Pandolfelli & 2007). Consequently, community
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organization success in management of natural respudepends on a larger extent on the
ability of local communities to self organize thesives into collective action groups. Groups in
particular bring together individuals with commomolplems and aspirations and who as
individuals cannot meet the goal as efficientlywd®en in group (Obare, 2005). Therefore, by
pooling together their capital, labor and otheoteses, members/local institutions in NRM may
improve livelihoods, ensure ecosystem resilienggrove agricultural productivity and ensure

sustained availability of environmental serviceso@di et al, 2007). These profitable activities
if undertaken by individuals would involve greatgsks and efforts. Through this collective

action, as much as collective action can enhanopearation, they can also result in conflict,

fractional division and power politics (Mehta et 4999). In general, common views, opinions

and willingness to work together drive them towaadommon goal.

Collective action and modification of property righare essential to address many of the critical
challenges of water shed management- devolving NBMocal communities, internalizing

environmental externalities, negotiating use righter resources and resolving conflict among
stakeholders (Meizen-Dick et al, 1995). Recent wwak urged for the need to see institutions
governing water as rooted in social practice, Injs@nd culture. Considerable literature now
emphasizes the importance of institutions in maland sustaining livelihoods and in managing
and governing the natural resources that contributdaem. In NRM literature, institutions are

considered to be key in sustainable livelihoodptateons and knowledge on institutions is seen
as central to successful policies (Mehta et al,9)9%Were et al (2006) observed that lack of
standards and enforcing institutions around opemg® implied increased degradation at the

source.
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2.1.1 Reforms in water institutions in Kenya

Ministry of Water and Irrigation in Kenya has ungiene various institutional reforms in order to
ensure that the sector meets the supply and reso@eds of the un-served and marginalized
population. According to KWAHO (2009) the first veataw to be enacted was Water Ordinance
1927, followed by the Water Act Cap 372 of 1974ickhcommitted the Government in
ensuring availability of potable water, at reasdealistance, to all households by the year 2000
but in 1980s the Government experienced budgetmgtraints and could not deliver water to
all Kenyans by the year 2000 on its own. This ledlévising ways inorder to involve other
stakeholders in provision of water services. Theeefin 1997, the Government published a
manual which indicated the transferring of the ngmmaent of water supply schemes to
communities who were to act as custodians by taswey the responsibility of their maintenance

and operation (Mumma, 2005).

The most current and third law is the Water AcR002 which resulted due to water sector
reforms. Its an Act of Paliament which emphasim@sagement, conservation, use and control
of water resources and for the acquisition andlegigun of rights to use water; to provide for the
regulation and management of water supply and sgeeservices. The reforms in Water Act
adresses four themes; the separation of the mareaef water resources from the provision of
water services; the separation of policy makingnfrday to day administration and regulation;
decentralization of functions to lower level statgans; and the involvement of non-government
entities in the management of water resources e provision of water services (Mumma,
2005). The involvement of supporting agencies andmunities in the design, implementation ,

monitoring, review and evaluation of project entemthe sense of ownership and this in turn
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empowers people to make decisions relevant to gregeption and needs, concerning the work

which help safeguard the long term sustainabilitfater Aid, 2006).

In Water Act 2002 the Kenya Government commitsdli to adopting human rights approach
which encourages the Kenya Government in collalmratvith other service providers
(companies, NGOs, community groups and personjgare right to water and sanitation for all
people regardless of their background, income amhgl conditions (KWAHO, 2009).
Therefore, under this Act everyone is entitledufiisient, safe, acceptable, physically accessible

and affordable water for personal and domestic use.

Recognition of the role of NGOs in the provisiomdamanagement of water resources and
community groups in the management of ongoing al projects especially at village level

clearly illustrates how the Ministry of Water arrddation has restructed overtime and evolved
its role from that of a water service provider tmtt of facilitator. This poses a greater

opportunity of improving water supply services (Muia 2005).

2.1.2 Water quantity and climate change

Water is a key medium through which climate chamgpacts upon human populations and
ecosystems, particularly due to predicted changesater quality and quantity (Darrow et al,
2010). Climate change presents a serious obstadleetrealization of the rights to water and
sanitation and will have wide-ranging impacts ontewesupply many of which will be felt

through changes in water availability, floods amdugihts (Stern, 2006; IPCC, 2007). The main
impacts of climate change on human beings and ikeomment occur through water, where
changes in water quantity and quality affect foedilability, stability, access and utilization

(Bates et al, 2008). This further leads to decmrkdsed security and increased vulnerability of
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poor rural farmers, especially in the arid and serd tropics. Globally, water demand is
expected to grow in the coming decades, primanlg tb population growth and increasing
affluence (Bates et al, 2008).

Water supplies and sanitation systems are vulnetabpresent-day climate variability (Howard
and Bartman, 2010). With respect to water quantiiynate change is likely to shift the timing
of seasonal events and cause water levels to 8tectat varying temporal scales due to such
factors as increased water surface temperaturegrefiine, improving water resource
management should be a central component of clictziage adaptation strategies (Darrow et
al, 2010). Moreover, good water resources manageimsenritical in building resilience in
countries and communities, and in supporting adi@ptdo unavoidable changes (Howard and

Bartman, 2010).

Climate change will have impacts on natural wateres, such as mountain glaciers and
groundwater. Groundwater is most commonly the piynsmurce of drinking water in Africa,
particularly in rural areas which rely on low-cadstg wells, boreholes and springs. Its recharge is
projected to decrease with decreased precipitatmehrunoff, resulting in increased water stress
in those areas where groundwater supplements @gosewater demands for agriculture and
household use (Bates et al, 2008). However, climhéage impacts on groundwater are poorly
understood and relatively little is known aboutitalde groundwater resources in many regions
(Howard and Bartman, 2010). This hinders the dearaknt of sustainable and resilient water
supplies. In addition, without taking climate changto account, the limited progress made
towards increasing access to drinking-water sup@lied sanitation is likely to suffer reversals in
the near future (Howard and Bartman, 2010). So \iater resource issues have not been
adequately addressed in climate change analysesliamate policy formulations (Bates et al,

2008). Yet, within the paradigm of integrated watesources management, it is critical that
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drinking-water supplies are protected to ensuredhality of water and to ensure sufficient

guantities of water (Howard and Bartman, 2010).

2.2 Studies on benefits and impact of improved watsupply

There are several studies that have been condontélte benefits, impact and sustainability of
the water and sanitation projects. A study conalibie Were et al (2006) on water, women and
social organization in western Kenya highlandsisitated how rural communities successfully
mobilized local investment in water systems in aminment where most groups have failed to
do so. They further found that safe and easily sgibke water brought a range of benefits to
those households, especially through activities reeheomen had special responsibilities.
Households with improved water access reported savings, improved health, cleaner clothes,
and increased production of tea seedlings, milk\gagktables, with the net result of significant

increases in income controlled by women.

Carter et al (1999) conducted a study on impaatssaistainability of community water supply
and sanitation programs in developing countriess Btudy concluded that inadequate water
supply and sanitation services in developing coesitresults in excessive expenditure of time
and energy, water- and excreta-related diseaselamhdof privacy in defecation. The study
further noted the following: that water and samatprojects often fail to achieve significant
impacts in all these aspects, and systems are oftdar-utilized, broken down or abandoned.
Achievement of sustainability requires incentivesr fall stakeholders involved in use,
maintenance, financing, and continuing support afew and sanitation services; community
participation can be made to work in the short edimm term, but its prospects for long term
success are limited partly because communitiedyraieve the sustainable capacity to manage

their own infrastructure in complete independenfc@@vernment or NGOs. Therefore, the study
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recommended new models of permanent, evolving @mpdoving service provision for the long
term. In addition, the incentives for service pdmrs be financial and full involvement of
community members at all stages of project impleat@n and management complemented
with support in training, education, financial sulys technical assistance, maintenance and
rehabilitation. Similarly, the study recommendeattfinancial costs which communities are
expected to raise as a contribution to capital emumrent expenses should be acceptable,

affordable, or practicable and communities to ewfrastructure.

Malloy-good and Smith (2008) carried out an analygicost and benefit of improved water and
sanitation for women and girls in SSA. The stuelyealed that water and sanitation projects are
labelled public goods and as such social margieakfit achieved from improved water and
sanitation is greater than private marginal berafd men and boys are considered free riders as
they share the benefits of having water withoutipgyfor them because of non excludability
nature of these resources. The study further iteticghat, without intervention an individual
would not posses the means to provide the goodathe fact that the cost of implementing the

project would exceed individual willingness to pay.

To reinforce on the above, World Bank study intidathat water projects are best sustained
when implemented with gender and poverty sensipproaches and failed sustainabilty of
water and sanitation services project is a direstlt of not involving women in the planning
process. It recommended that International agenares NGO should involve community
members in all aspects of the project, encouradorgnation of committes, training in

implementation and maintenance so as to increasership and sustainability.
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2.3 Valuation of environmental improvement

Neoclassical economic theory assumes that envirohim@n economic good. Hanemann (2005)
argued that water has an economic value only witsesupply is scarce relative to demand and
whenever its available in unlimited suppy its fieeeconomic sense. Nevertheless water has
traditionally been regarded as a “free” good indteba scarce good in water economics. Hence
people neglect the value of water because theybtain it freely, it has no price, not scarce, its
a common property and is not traded in a marketceSexplicit markets for improvement in
environment fail to exist, valuation of environneproducts like the facilities for safe drinking
water faces critical problems. However emergenasoof market valuation has applied the same
notion of economic valuation that deals with valoatin monetary terms to items that are not
sold in the market (Hanemann, 2005). Use of norketaraluation applies to positive as well as
negative environmental impacts of water projectackhevaluation can play a key role in

decisions to preserve or not.

There is increased concern about maintainence eotdgtion of water supply for communities
that acess water from natural sources such assriggeams, ponds and springs. Though some
few rural communities in Africa have been abletgpiove their water supplies, most of them
have not because they consider water from natatatss free. In some cases, spring protection
has been done without community involvement heac& bf ownership of the project by the
community. NGOs have tried to involve communitynraintenance and protection of springs
such that the maintenance role is entirely depenalethe community.The conservation of this
improvement for future use involves a certain ¢coshe community which is not present in the
market such that if this cost is not met the sastaiity of the water resource is threatened.
However this cost depends/contingent upon the béandity the communities derive from the

improvement in the water resource in terms of theocio-economic and environmental
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wellbeing. Therefore, it was essential to evalugpeing protection improvement from an
economic perspective so as to inform the policyicd® The main objective of economic
valuation was to enable policy makers identify thest management practice. Based on the
scarcity of resource, policy makers are obligedntake choices which can be guided by

maximizing the benefits while considering the cotmgeuses.

Some authors have also conducted studies on asgdhsi economic value of environmental
goods or services. In the field of environment ecoits, a variety of methods are developed to
measure benefits of improvement of environmentallityuand infrastructure such as public
works. Non market valuation approach is often useshvironmental economics. This approach
is divided into two broad categories; revealed gnaice and stated peference (Alberini and
Longo, 2006). Revealed preference method includagelt cost method and hedonic price
method, which infer the values from data on beha@bchanges in actual markets, with actual
purchase and consumption of marketed good andcssrvelated in some ways to the missing
markets of non market resource (Carson et al, 2@&i8jed preference methods such as conjoint
analysis, choice experiment and contigent valuagitb@mpt to solve the problem of non market
valuation of resource by capturing the costs amefis that may be neglected by other methods.
These methods are commonly used to estimate nan-vaisies of environment by directly
surveying the consumers willingness to pay (WTPyitiingness to accept (WTA) for existing

or potential environmental attributes.

The most common method used is contingent valuatiethod (CVM). Contigent valuation
method is the most popular method in recent yleacsause it can cover wide range of themes. It
measures project benefits in monetary terms byctijrasking people's WTP for such projects

through a questionnarie survey while assuming thay will be implemented. It has an
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advantage over the others because apart from placiralue on use value its remains the only
technique capable of placing a value on commodities have a large non-use component of
value. This method has been the subject of metbgdal research and applied in estimating
both use values and non-use values of environmegptadls. Many applications of the method
deal with public goods such as improvements in matteair quality, amenities such as national
parks, and private non-market commodities suclea@sations in the risk of death, days of illness
avoided or days spent hunting or fishing. The methas been widely used to estimate WTP in

water supply and sanitation project preparationn@ilake et al, 2007).

2.3.1 Application of CVM

The use of CVM for measuring WTP for social progerd well accepted and widely used in
many different circumstances in developing coustrii®ehrara et al, 2009). The CVM has
improved significantly during the last 50 years a®mith (2006) one of the pioneers of the
method, argues that contigent valuation (CV) rededias witnessed robust progress, enabling
better understanding of consumer preferences edlyeti analysis, survey research methods,

sampling and experimental design, and policy appbas (Gunatilake et al, 2007).

Fujita et al (2005) conducted a study on WTP afidrdability to pay (ATP) for water and
sanitation. They estimated WTP through a CVM questionnaire surweiijle ATP was
computed with reference to available data inclgdire household survey data in the area. The
study found out that?’TP was approximately twice of the current averpgyment level and
ATP was in the range from 10% -20% lower to 20%hkrgthan the current average payment
level. The implication of this result was that altigh the beneficiaries’ valuation on the

improvement of the water and sanitation services high, the room for increasing the tariff
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level for financing a portion of the project cosbwd be small due to their limited payment

capacity.

Kaliba et al (2003) examined WTP for improved domeesvater supply in rural areas of central
Tanzania. Using multinomial logit functions theyufm that interaction between the water
quality variable and proposed bids were importaniniaking choices with reference to the type
of improvement desired. In addition they also fouhdt respondents who wanted to increase
water supply in Dodoma region were willing to pa® Bsh above the existing tariff of 20
Tsh/bucket. In the Singida region, the analogousuahwas 91 Tsh per household per year
above the existing user fee of 508 Tsh per houdepet year. The research concluded that
project sustainability from a financial viewpoirst largely determined by the degree to which it
continues to deliver its intended benefits oveorgglperiod of time. In villages where there was
strong satisfaction on projects’ performance, imiials were willing to contribute more
resources for improvement and community memberse viigghly motivated and participated

strongly in the daily management of the projects.

Adekunle et al (2006) also conducted an empirinalysis of WTP for environmental service of
trees by corporate organization. They sought td fiumays of making forest a more competitive
land-use and enable sustainable management ofrapecal forest in order to make good
economic sense. They focussed on payment for stsefenvironmental services (PES) of the
forest as a useful tool in mitigating forest defgtton as well as incentives to forest service
providers. Using contigent valuation surveys thegrivced monetary valuation for the
environmental services of urban forest trees invehsity of Agriculture, Abeokuta (UNAAB)
urban environment. The researchers found that 7¥%heo respondents were willing to pay

various amounts ranging from N5 — N1000 monthlye Btudy therefore concluded that the
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sampled respondent valued the environmental sareicthe forest especially the shade provided
for them during their meetings to the extent theyt are willing to contribute towards the

continued existence of trees and by implicationftinests in the University environment.

Lastly, Kremer et al (2009) studied the impact ofirce water quality improvements achieved
via spring protection in rural Kenya using a randmad evaluation. The study utilized travel cost
method (revealed preference) to estimate WTP valllesy found out that spring protection led
to large improvements in source water quality aasueed by the fecal indicator bactdgacol..

Water quality gains at the home were smaller onmames but this finding depends critically on
households’ water source choices. They also foundhat the average willingness to pay for the
moderate gains in home water quality due to sppngtection was at least US$3.27 per

household per year.

The current study approach built on the existitgrditure on the benefits of improved water and
sanitation services situations and willingness &y for spring protection. The study further

determined institutions, processes and challerfgasatffect successful supply and maintenance
of water to rural communities. The study therefi@sulted into recommendations of improving

service provision for long term and ensuring fuivolvement of community members at all

stages and creating incentives for all stakeholderslved in use, maintenance, cost recovery
and continued support. By eliciting WTP, valuatioh the benefits was enabled and the

maximum value households were willing to pay towamperation costs was found to be

acceptable and affordable. Therefore, ownership sumstainability of the project will be

achieved in longrun.
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CHAPTER THREE
3.0 METHODOLOGY

3.1 Study area

Emuhaya district lies in the Vihiga county of Warst Kenya and was hived off the former
Vihiga district which initially occupied an area 3 knf and located on the fringes of the Rift
Valley in the Lake Victoria basin. It is sub-divilento two administrative divisions (Luanda
and Emuhaya), eight location and 30 sublocatiome dlimate in the area is equatorial with
bimodal pattern of rainfall fairly distributed thrghout the year and with mean annual
precipitation of about 1900 mm which peaks in Apnld June for long rains and September and
November for short rains (Kipsat et al, 2001). Tdistrict lies in the lower midland zone,
consisting mainly of red loamy sand soils derifretin sediments and basement rocks. The soil
supports sugarcane, maize, beans and sorghum femnd gdod potential for crops like tea and
coffee production. Despite having favorable warrd hamid climate and good soils, the area is
not self- sufficient in food production (Bunyore i@munity Development Organization, 2010).
This is because of high population densities andseguent sub-division of land along
inheritance lines that has resulted in diminisheinfsizes which in turn limits the amount of

land that can be put into production (Nyangwesal,e2007).

The altitude range is 1300 m and 1500 m above eses, Igenerally sloping from west to east
with undulating terrain characterized by occadidnlés and valleys ,with streams flowing from
North East to the South East, draining into Laketdfia. This undulating terrain makes it
possible for occurence of springs in the area mxawst springs in many situations occur on
rocky, hillsides and seepage slopes. The distastd population of 300,000 inhabitants with a
high population density of 1350 persons per sqkareind a birth rate of 3.5% p.a. The district

is rated among the district with the highest birdies in the country according to 2009
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population projections (Bunyore Community Developim@rganization, 2010). This has led to
serious fragmentation of agricultural land into cor@omical units and great environmental
degradation. The area is inhabited by people ofBheyore ethnic group, a Bantu Luhya-
speaking people and it is estimated that about 60%muhaya population lives below the

poverty line.

KAKANEGA

SIAYA

KISUMU

Figure 1 : Emuhaya division in (Vihiga County) andthe surrounding counties
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3.1.1 Water resources in the study area

The study area has fair surface and ground waseurees due to adequate and fairly distributed
rainfall. It has two major rivers (Esalwa and Jaordthat traverse across the district. However,
only about 20% of the total population has accegsotable water source for drinking within a

kilometer. It has also been observed that springgbee main sources of water in the area and
most are inadequately maintained and protectedu(&ig). In general, Emuhaya district faces
water problems due to lack of deliberate efforténtest in the development of available water

resources such as sinking of shallow wells and pitwgection of springs. This condition is

exacerbated by low health standards and poor sanita

Figure 2: Women fetching water from unprotected sping using cans and jerricans
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Small-scale water supply projects are currentlyragpanal in the study area and managed at the
village level and financing for such water projeits divided among the beneficiaries, the
government and donors (Kaliba et al, 2003). Injiatection cost are provided by NGOs whose
fund pays for the purchase of locally procured male employ technical and management
back-up staff , training courses and running cedtde the communities who are beneficiaries
raise funds to cover operational and maintenanséscand further contribute time, labor and
local materials. In addition, the community pagates in the management through formulation
of village water committees that oversee and marthgeutilities on behalf of community
members and formulate by laws which is of greatephasis. Women patrticipate almost in all
stages of project development and management. \Wate2002 spells out decentralization of
water sector by dividing responsibilities to alvéés of operation thus improving efficiency of

resource allocation.

3.1.2 Sustainable Organic Farming and Developmennitiative (SOFDI)

Sustainable Organic Farming and Development InigaSOFDI) is an NGO active in western
province with the mission of improving living cotidns of peasant farmers on a sustainable
development basis. The two cornerstones of SOFRtwities are the transfer of knowledge for
the sustainable production of sufficient and healttod supply by means of organic farming and
for providing adequate access to clean water. Mpjojects include organic farming, spring
protection, jiko project, goat and soya projectaflable at http://www.sofdi.com). Currently a
major focus of SOFDI is carrying out the work obfacting springs and in this way providing

access to clean water for the people.

A single protected spring can supply water to 1@0G people depending on the area and the
water capacity (Figure 3). SOFDI is currently aetim Emuhaya and Butere Districts where they
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have protected approximately 70 springs (Shikanigzo® personal communication, May 24,
2012). It has an eight steps program in developipgptected spring that include; Application to
SOF-DI by the local community concerned, inspectbspring by SOF-DI; establishment of an
eight-member committee, which takes responsibifity expenditure for maintaining the
protected spring; contribution of the required lbcavailable materials by the community; all
other materials (cement, wire netting, pipes) medi by SOF-DI; trained bricklayer encases the
spring, with the villagers being obliged to helgahlet inscribed with the name of the spring and
the donor set in concrete; official inauguratidrspring by SOF-DI; hygiene workshop; course
in hygiene and sanitation and finally once a ydw® $pring is inspected by SOF-DI and an

account of its condition is given (Shikanga Simper,sonal communication, May 24, 2012)

Figure 3: (a) A child drinking water from a protected spring consisting of two outlet pipes and (b) a
woman climbing protected spring exit stair cases

28



3.2 Theoretical framework

The study adopted contingent valuation method wich survey based elicitation technique
used to estimate willingness to pay values forexgigd improvement in environmental quality.
The method was used because it remains the onniteee capable of placing a value on
commodities that have a large non-use componevalaé as well as the use value. Because the
proposed improvements in water supply through gppiotection currently do not exist in some
communities at the location of the study, CVM, whask individuals what they would do under
hypothetic circumstances, was necessary as WTPiniproved services could not be

extrapolated from the existing conditions (FAO, 200

There are different approaches to modeling WTP clwlmvolve the respondent choosing one
option from a range of other alternative servicegands based on their expectations. The model
most appropriate for analysis of responses to \WdPB was the conventional of obtaining a "no"
or a "yes" using single-bounded dichotomous CVMHmBsnneman et al (1991). This model
utilizes McFadden (1981) random utility hypothesidich has become a standard approach in

modelling WTP and has been widely adopted in WITHies (Cao et al, 2010).

3.2.1 Non- market valuation for the environmental god.

In contingent valuation (CV) surveys, respondents assumed to compare utilities. The
theoretical framework in this study captures theiremmental benefits based on classical theory
of consumer choice where by an individual is assumeedemand goods that maximizes his
utility subject to his income. Random utility maxeation (RUM) is a concept that provides a
link between the statistical model of observed datal an economic model of utility

maximization. It arises when it is assumed thdtaalgh individual preferences are deterministic
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they contain some components that cannot be olikdyyethe researcher and are treated as
random variables. This unobserved components cathéecteristics of the individual or item
being observed and they can represent the varsatiompreferences among the individuals or
measurement error. The random compoudatincluded in the utility model in order to moglif
the indirect utility function. There is an indiradility function given by V (.) from the economic
theory standpoint and it describes the maximunity@ household can get from their income
(Y) subject to the prices of the good (P) and el at which the non- market environmental

good (Q) will be provided.

If it is assumed that the indirect utility functiodepends on the non market good Q and income y
and the price vector P is left out, with the st@tizavectores the indirect utility function is v (Q,
Yy, €). In valuation problem the individual considersemvironmental improvement (in this case,

spring protection project) from Qto @, (Q> Q°. This is an improvement so that

v(QLy.e)=v (@ y e

This will cause a positive improvement in an individudlity. The respondent is then offered
with the cost of improvement and asked if he wdudwilling to pay for that price. Under the
assumption of utility maximization, respondentdd@ would accept or reject a bid amount for
the change in the level of provision of a good aelireg on which choice would have the highest

utility. Response of the respondent is yes if

V (QL, Y- AE) 2V (Q0, Y ) e un e tit ittt et et e et e e e 1)
And no if
V (QL, Y- AL) S V(Q0, Y18 et ittt e et e e et e e et e e e e e (2)

Thus the probability that the respondent answédnsredtively is
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Priyes} = Pr{v (Q, y- A&) >V (@, ¥,6)} e eeieeeiee oo (3)

This can be expressed as compensating surplusatisfies

V(@ Y- CSUEL) TV (Q0, Y16) it e oo e e e e e (4)
CSUZ CSU (B Q8 ¥,6) e e, (5)
Is the respondent maximum willingness to pay ferchange from &o Q'

The respondent answers yes if the cost is lesshisaWWTP and no if otherwise. Then

Pr{yes} = Pr{CSU ((Q, Q! V,8) ZA}. .. e (6)

There are two standard monetary measures of wetfagavironmental valuation where one can
ask people WTP for an environmental quality or WEtAmpensation for renouncing the
improvement. WTP and WTA concepts are derived fribim Hicksian welfare measures of
compensating variation and equivalent variationsTPWmeasures amount of money an
individual is willing to pay for an increase/impmwent in quality or quantity of an
environmental good/service. This is the maximum @amhef money a household could give up
in a situation (after the change in environmentaliy) without being worse off than the initial
situation. It measures whether an individual idimgl to forego their income in order to obtain
more environmental goods and services (Adekunlalet?006). WTA on the other hand
measures amount of money an individual is williogatcept compensation for a decrease in
guality or quantity of an environmental good/seevilt is the minimum sum of money that could
compensate the household for the respective utlgy while getting extra money. WTA is just a
method of weighing opportunity cost (Cao et al, @0XCarson et al (2003) indicate that the

appropriate welfare measures depend on the propghty for the good.
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Studies have shown that WTA is substantially higthem WTP (Horrowitz and McConell,

2002). In most CV studies the economic value ot odshe environmental improvement in
guestion were only from individual WTP and researsh have spent less energy on
understanding WTA and this may be regarded asribl@lgm of hypothetical bias exhibited with
WTA. Moreover National Oceanic and Atmospheric Adistration (NOAA) contingent

valuation panel 1 recommended the use of WTP oVEA \llecause it gives more conservative
estimates and avoids possibility of overestimatimgvalue of a good unlike WTA which is not

constrained by the budget (Arrow et al 1998, Angai, 2007).

3.2.2 Elicitation method

Different elicitation methods have been used inglevious CV surveys. Open-ended questions
about WTP were often asked in early application€@M. Other methods include; the iterative
bidding approach (Randall et al, 1974) which sthst querying individuals at some initial dollar
value and keeps raising (or lowering) the valuel uhé respondent declines (accepts) to pay.
The final dollar amount is interpreted as the resiemt's WTP. Alternative approach is payment
card method where a number of possible WTP valueslisted on a card, and to ask the
respondent to pick the amount on the card thatrepsésents his willingness to pay. The amount
chosen by the respondent can be interpreted ase#pendent's WTP. The most widely used
approach to eliciting information about the respamits WTP is the so-called dichotomous-
choice format commonly known as take-it -or —leaute-It uses two bidding procedures;
singlebounded and double-bounded. The singleboumaeld| approach recovers the bid amount
as a threshold by asking one dichotomous choicstigue while the double bounded offers a
second bid following the response to the first(bidnemann et all991). This study adopted the
DC referendum format and single bound dichotomdusice format in particular. Valuation

guestion was posed by asking respondents a refareggiestion which inquired if they were
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willing or not to vote for improvement in springgdection/management which would require a
management fee. The respondents responded “yeés\ifwere willing to pay for the service and
“no” if otherwise. Respondents had to make decsapout a given price similar to the way they
decide to or not to buy a certain product in thpesmarket. They had to sggs or no to a
specific sum of money that should be paid to obthm environmental improvement. If the
respondent answers yes, then willingness to pgyeiater than or equal to the offered price, and
if s/he answers no, willingness to pay is less tttan offered priceThis format is incentive
compartible in the sense that its in respondends$esfic interest to acceppt the bid if his WTP is
greater than or equal to the price asked and réjetherwise (Bateman et al, 2002). However

this method provides only limited information abthe willingness to pay.

3.3 Data sources and structure of the questionnaire

This study used primary data which was collectgdnlterviewing a representative sample of
randomly selected households in Emuhaya. DataHerhroad objective of evaluating the

benefits of protected springs on the lives of thmmunity and assessment of their willingness
to pay was collected through a semi-structuredstypenaire that was careful designed to
capture information required based on previousigtudn impacts and CVM questionnaire. The
semi-structured questionaire had five major sestidvackground information and household
composition, water facility and social organizatiobenefits of spring protections interms of

(health, agriculture, environment), resource bdisetihood activities and the last one on WTP.

The WTP section consisted of a single bound darnous choice bid followed by an open
ended question eliciting maximum WTP to cover tbst of proposed improvement. This section
also consisted of some questions on what motivatmple to pay or not to. Open ended

guestions were used as follow up questions on WsT#ey improve the likelihood of receiving
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bid amounts that would provide a more precise egénof individual WTP (Ojeda et al, 2008).
This section was dependant upon the other sectibish had some questions of introduction,
background information/family composition (age, ,seseources, family size, distance,
education), institutions and benefits because tfidWalue is contigent upon these and such
information has been utilized in previous CVM qumstires. The information from the CV
guestionnaire was intended not only to help redpots reveal their true values as accurately as

possible, but also in reducing the rate of rejectio

Data was collected from both on households withguted springs and those without protected
springs and also on situations after and beforeasdo compare the livelihoods of these
households. Households using protected springs Werdreatment group while those using
unprotected springs were the control group. Thestipres related to the source of the project
initiative, personal involvement in decision makitgobour and financial contributions ,project
benefits and consumer satisfaction with the sesvend management of the water utility were

also asked.

3.4 Sampling Procedure

The sampling frame consisted of all households nmuBEaya District. Stratified sampling was

used where the communities in Emuhaya district wiereled into two stratas (households with

protected springs versus those with unprotectemh@grthen systematic random sampling was

used to select households to be interviewed.

In determining minimum sample size, Fischer's folan(Fisher's et al, 1998) was adopted.
Households were used as the sampling unit.
n = Zpq
2d
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Where n = desired minimum sample size
z = statistically certainty choserl &6 corresponding to 95 % confidence level
p = population proportion estimatedh&ve a particular characterist85%)
g=(1-p)=0.15
d = desired accuracy / level of precigiosually set at 0.05)

Substitution in the formula:
n=1.96 x 0.85 x (1- 0.85)
0.05

N =195+ 5= 200

3.5 Survey design and administration

The draft questionnaire was pretested with fourngmators at Community Outreach Centre
office which is in the middle of the study areaeTmal questionnaire was administered through
face to face interviews to respondents who weredomatly sampled. The study site was
purposively sampled based on high existence oihgpas the main sources of water. The
population relevant for the study was individualsose source of water is spring. Sampling unit
was households using springs and only one persenimerviewed from each household. The
individual respondents were selected systematiedlinterval of 10 to ensure a total sample of
200, considering population densities and distidvubf springs. A respondent was picked from
every 10" household considering the starting point from enitry point (main road and spring

were the common features used).
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3.6 Methods of analyzing environmental benefits
Survey data was entered in Ms Access and latesfeaed to SPSS version 19 for analysis. Data
was then analyzed using various descriptive andauetric procedures that include Ms Excel,

SPSS and STATA.

3.6.1 Amount of WTP for the environmental benefitsassociated with improved spring
protection

Central tendency theorem was applied to deternoceety’s mean WTP for the environmental
benefits associated with spring protection. Eligita of WTP values have been riddled by many
biases associated with poor CVM studies designo@ret al, 1998). It is in this respect that
before WTP elicitation exercise, all anticipateddas associated with CVM surveys were re-
evaluated, a plausible payment vehicle identifiedlear hypothetical market formulated and

training of all interviewers to conduct the CVM fioat embedded surveys.

3.6.2 Payment vehicle

Definition and selection of appropriate paymentiglehon environmental component to be
valued depends on the resource to be valued, ssolmemic characteristics of the sample and
institutional structure governing the area (Arroinak 1998). The payment used in the study is
voluntary contribution in terms of money (cash) dse the service being valued pertains to the
resource use benefits of the households. Moneyusad as a payment vehicle because it is
hypothesized that improved spring protection le@adeeduced sickness that reduce health bills

and improved productivity all of which translatenhmney.

3.6.3 Proposed program and hypothetical market
Contingent valuation studies should be able togreslearly and credible hypothetical scenario
on the provision of environmental good to be val@&dhponin et al, 2007). The current study
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utilized a conservation program on water resoutiat paid attention to providing solutions to
water problems through establishment of a maintesvamnagement fund which would finance
protection activities to be done by community merab&hese activities include cleaning at the
spring site, caretaking and monitoring activitiesjestment in agro forestry at the site, repairs
incase the structure breaks down and fencing. #niscipated that these activities will affect
water management by reducing illegal activities @am$uring more sustainable, stable and

reliable water supply for various uses.

Hypothetical market was formulated and describesltoey respondents before the elicitation of
WTP values. This was done because elicited WTPegatif a non-marketed good/service are
“contingent upon” the hypothetical scenario in sievey (Gunatilake et al, 2007).
The following summarized hypothetical market foratatl for household with protected and
unprotected springs.
..... As you know water system in your area has spnodlems and it has also been observed
that springs in the area are inadequately protebette susceptible to contamination and
furthermore people spent a substantial amount roé tfetching water. Some people incur
expenses in boiling and treating water before dniglkand unless something is done the water
situation in your area is bound to worsen becatdigheoincreasing population. It is possible to
improve water situation in your place through pablprivate interventions and community
initiatives. In this area SOFDI has taken the atitie of spring protection. The perceived
environmental benefits of spring protection inclumg are not limited to;

a) Improved health

b) Improved household income and poverty reduction

¢) Reduced time and energy burden

d) Environmental protection
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e) Reduced cost of treating water and ill members.
Suppose the intervention is successful in improwvirger quality, supply and access. However
any improvement and maintenance of the systemoagt money that will require payment for
the investment put into the system through youttrdaution fee. Suppose this development is
successful in providing the above significant imgment;
| am going to ask you some questions and would yite to answer them with ease so as to
know if you or someone from your household wouldabéing to pay money to ensure that the
Sustainable Organic Farming Development Initia{®®FDI) water project will be successful in
Emuhaya. SOFDI has decided to help you by constigiche water system in your area and
your answer cannot change this fact. However thieemsystem is going to be managed by a
committee chosen by the people in the area anctdhamittee will decide the amount each
household will have to pay to operate and mainttaénwater system. Answers that you will give

will not determine how much you will have to payt lill only be used to value water services.”

3.6.4 Central tendency theorem
Mean willingness to pay was computed directly frdma bids that respondents answered yes.

The simple formula shown below was used to caletla mean willingness to pay.

Mean WTP = Sum of willingness to pay values fmpiovement in spring protection b} i

respondent + total number of respondené%)

Where Xi is WTP for improvement in spring proteatioy ith respondent

N is total number of respondents
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3.6.5 Determinants of willingness to pay

Discrete choice model

To determine the socio-economic variables thatuerfte WTP the study adopted a logit
econometric model as commonly and previously useshvironmental studies by Lindberg et al

(1997), Ahtiainen (2007) and Mehrara et al (200%)is model allows us to examine whether
the explanatory variables are significant in deteimg WTP responses and whether they affect
the responses as the economic theory, intuitioneangirical expectations predict (Ahtiainen,

2007). It's a common method of estimation of WTHRl &elongs to the general class of binary
choice models where the dependant variable is thomaus. This allows researchers to gain
information about the validity and reliability ohe& contingent valuation results (Haab and

McConnell, 2002, Ahtiainen, 2007).

WTP depends on a variety of socio-economic fadtmsare given in the Equation.

Logit model is an extension and improvement of dme probability model.

Dependant variable Y is equal to 1 if the houselzswkl willing to pay for the improvement in

water and O if otherwise.

The method was chosen to analyze household’s dadsr paying for improved water services
and to see if the independent variables will hawgaificant influence on the consumer WTP

for improved water services.
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WTPE = X BHE oot eeee e et

Simplified asWTP =a + X1 + foXo+B3X3+ PaXase

Where x- represents the ith explanatory variable (vectarlbsferved characteristics of demand,
socio-demographic, attitudinal, behavioral variablEo avoid serious weakness of having
predicted values Yi falling outside the 0, 1 ratige linear models is transformed into

cumulative probability function

P = F (X, )t ettt et e e, (10)

If the cumulative probability function is logistiben the logit model takes this form

1

PI=1 + e~XiB

Therefore the empirical model for measuring prolitghihat a household is willing to pay for
improved water services is expressed as
T (T I = TP (11)

Where
Pi is probability function (the probability that ardividual is willing to pay)

e represents the base of natural logarithms

Xi represents the ith explanatory variable (veabobserved characteristics of demand, socio-

demographic, attitudinal and behavioral variables
Bi is a parameters to be estimated (a vector wittesponding estimated variable) coefficients

g is the error vector consisting of unobservableloam variables

40



The logit model equation sought to inform reseageiestion three “To assess factors and

households’ willingness to pay for improved wataply conditions due to spring protection”.

The coefficient sign in the model provides inforraatabout the effects of the variables to the
probability that the dependent variable is oneth# coefficient is positive, an increase in the
variable increases the probability of a yes answehe choice question and an increase in the
variable decreases the probability of a yes, sfriggative. Different non market valuation studies
have come up with region specific findings regagdictors that influence WTP. This concept is
relatively new in developing countries and has gateel varying results regarding the factors

that influence WTP.

The study also made few hypotheses in the logetmnometric model and the variables are
shown in the Table 1. Income, number of peopldetousehold, educational level, farm size,
distance and time were hypothesized to positivafuénce WTP. Other variables such as
membership to group and source of support wereialsstigated to assess how they influence

WTP for environmental benefits associated withrgpprotection.
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Table 1; Expected sign of various variables in the analysior WTP model

Variable Description Expected
sign
FIWTPPS A dummy indicating whether respondents are williogay| +/-
(dependant variable) to get improved services of spring protection. WIR=yes
=0 if no.
A2AGER (years) Age of the respondent +/-
A5PRSPR Respondent position in the household +
AGEDUR Respondent level of education +/-
C7DIST(metres) Distance respondent walk to thecsoaf water +/-
C8BMEMW A dummy indicating whether respondents are members
water user groups. MEMW-=L1 if yes = 0 if no +/-
C11CONTF(Kshs) Group contribution fee +
E1FARSZ (acres) Household land size holding +
E10INCOM (Kshs) | Respondent level of income +
TRNM A dummy indicating whether respondent was trainomg +/-
management of water facility. TRNM=1 if yes =0 d n
DAITIMFE Time consumed for water collection per day +/-
(Minutes)
C12CONTM (Kshs) | Amount of money contributed towanasintenance of +/-

spring
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CHAPTER FOUR

4.0 RESULTS AND DISCUSSIONS

4.1 Challenges and institutions that affect success water supply

4.1.1 Household socio-economic and demographic rdsu

This information is important in understanding theneral background of the respondents.
Results showed that 22.5% of those interviewed weate and 77.5% were female. This
indicated a higher percentage of female because dhe the primary collectors and decision
makers of water collection activities.

The respondents’ age ranged from 18- 93 with anagecage of 46.42 and was categorized into
four groups. In terms of distribution 27.5 % ofpeadents were in the age bracket of 18-35
years old. Another 22% were between 36- 45, 36.8%véen 46- 65 while 13.5% had over 65

years.

Majority of respondents were aged between 18-6%syé&éis group constitutes the productive
age group of the population and the implicatiothest other productive activities will probably
be abandoned for fetching water, which will subsetly lead to less productivity, reduced

earning power, hunger and possibly poverty (Adamassl, 2003).

Majority of respondents (81%) were engaged in fagnwhile 9%, 2%, 0.5% and 8% were
involved in small scale trade /business, teachmvd, service and other activities respectively.
This indicated that only 3% of the respondents wamgaged in formal employment. These
results are supported by the Government of Ken@@5p Development Plan that gives non-

formal employment mainly (agriculture) of the aesabeing 79.8% of all employments.

43



Results also revealed that the average land hotxfitige respondents was 1.53 acres. This value
is consistent with the Kenya Integrated Househalddgt (KIHB, 2005) that gives the average
land size as 1.5 acres (Government of Kenya, 2088)vever, this value is below the FAO
recommendations that give an average land holdir§y6@acres per household for subsistence
food purposes (FAO, 1999). This indicated scaray land that can be attributed to

fragmentation of land that is mainly due to higlpplation densities.

Family size ranged between 1- 15 with average numbpeople living in the household as 5.3.
This value is consistent with Government of Ken2@06) District Strategic Plan, which gives
an average number of people living in a househoNihiga district as 5. In terms of education
most of the respondents (67.5%) had completed @sbme primary education. Some 8.5% had
not attained any formal education, while 1.5% hamngleted nursery. At least 21% of
respondents had some secondary education, and kh peneentage (1%) had completed
college/university education. Therefore trdueation level of respondents was generally low as

shown in Table 2.

Table 2, Percentages of respondents on household level oliedtion

Level of education % of respondents(n=200)
No formal education 8.5

Nursery 15

Primary 67.8

Secondary 21.1

College/university 1

Total 100

Source: (Authors survey, 2011)

The total monthly incomes for these households ileas with about 53.5% of respondent
earning below Kshs 2,000 per month from both forawadl informal activities, while 47.5 %

earned above Kshs 2,000 per month (Table 3).
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Table 3, Monthly income levels of households in Emuhaya

Income level (Kshs per % of responses (n=200)
month)

0-2,000 53.5

2001 - 5000 19.5

5001 - 10,000 22.0

10,000 - 20,000 3.5

20,000+ 1.5

Total 100

Source: (Authors survey, 2011)

In conclusion, these findings indicate that housghm the study area have low income and this
is mainly due to the fact that the main source rfome is generated from non formal
employment (mostly farming) which is limited by teenall uneconomical land holdings and low

levels of formal education.

Crop and livestock activities formed the main seus€income in the area. There were varieties
of crops grown in the area due to adequate, reliabtl well distributed rainfall throughout the
year (Kipsat et al, 2001). Most respondents plamaize (30.8%) and beans (29.7%) while
13% grew bananas, 8.8% vegetables, 1.3% groun@r@#%stea,4.2% soybeans,1.9% sugarcane,
4.2 cassava/potato and 5.5% others crops (sorghillat, fruits) as shown in Table 4.

Table 4; Major crops grown by households in the study area

Crops grown % of responses
Maize 30.8
Beans 29.7
Bananas 13.0
Vegetables 8.8
Groundnuts 1.3
Tea 0.8
Soybeans/peas 4.2
Sugarcane 1.9
Cassava 4.2
Others 55
Total 100

Source: (Authors survey, 2011)
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The major types of livestock reared by the respotelevere cattle (86.3%), poultry (84.8%),

goats (13.7%) and (6.1%) sheep. The maximum nuofosattle was seven with an average of 2.
The number of poultry reared ranged from 0- 47 whin average of 5. Results show that 72.5%
of respondents experienced food shortage at tif%ssaid they always experienced a shortage

while 18.5% indicated they never experienced amytage.

4.1.2 Independent sample test for household charaetstics

To determine the socio-economic variables that w&agstically significant between household
with protected springs and those with unprotectgthgs, an independent sample t-test was run.
The results are presented in Table 5. Six varialtleasehold size, membership to water user
group, membership fee, and time spent fetchingnwetater quantity and training were found to
be statistically different between the two groupbe results showed that households with
unprotected springs had slightly more number ofppetiving in the household than those with
protected springs. These results were statisticijgificant at 10%. The results also indicated
that mean membership to water user group was highesuseholds with protected springs than
in households with unprotected springs. These tesure statistically significant at 1% level.
Mean group membership fee for households with ptetesprings was higher (Ksh 83) than that
of their counterparts with unprotected springs (K4l and this was statistically significant at
1%. Average time spent in fetching water per dag Waher in households with unprotected

springs than in household with protected sprindgesE results were also significant at 1% level.
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Table 5; Independent sample t-test for household/group charderistics

Variable observations| Mean | Std. Dev| t-value Sig(2 tailed)
Age (years) 200 46.34 |16.150 |-1.031 | 0.306
Protected 152 46.65 | 15.893

Unprotected 48 48.50 | 16.926

Education level 200 2.05 0.778 -1.91 0.236
Protected 152 2.01 0.822

Unprotected 48 2.15 0.618

Household size 200 5.30 2.257 -1.737 | 0.087*
Protected 152 5.12 2.026

Unprotected 48 5.88 2.795

Income (Kshs) 200 1.84 1.011 1.095 0.276
Protected 152 1.885 | 1.050

Unprotected 48 1.71 0.874

Distance to spring (metres) | 200 317.30 | 249.906 |-0.870 | 0.388
Protected 152 326.84 | 221.818

Unprotected 48 350.42 | 323.848

Membership to water user00 0.62 0.487 6.0704 | 0.000***
group (dummy variable)

Protected 152 0.74 0.442

Unprotected 48 0.25 0.438

Group membership fee (Kshsp00 66.35 | 161.380 |4.623 0.000***
Protected 152 83.24 | 180.356

Unprotected 48 11.46 | 36.084

Time spent fetching water pe200 2.42 0.739 -7.914 | 0.000***
day (minutes)

Protected 152 2.20 0.623

Unprotected 48 3.08 0.679

Average water quantity per200 3.20 0.884 3.107 0.003***
day ( 20 litre jerrican)

Protected 152 3.30 0.862

Unprotected 48 2.85 0.875

Training on use of water200 0.32 0.468 10.505 | 0.000***
facility( dummy variable)

Protected 152 0.42 0.496

Unprotected 48 0.00 0.000

Asterisks denote statistical significance * at, @*lat 0.05 and *** at 0.01, Degrees of freedonf) (198.
Source: (Authors survey, 2011)

Water consumption per day for households with ptetd springs was also higher on average
than for the households with unprotected springs ts was statistically significant at 1%.
Training on the use of water facility is an intdgpart in spring protection, therefore it can be
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inferred that household using protected springtlieir water collection activities went through
the training exercise unlike their counterparts wdid not because their springs are not
protected. Results found out that training was Igigignificant (1%). Munyua (2009) also
conducted an independent t test to determine tlaalsoeconomic variables that were
statistically significant. These findings show tlmatuseholds with protected springs have more

benefits than those using unprotected springs.

4.1.3 Water sources

Around 76 % of households interviewed in the stadga fetch their water from protected

springs while the rest fetch from unprotected ggginDistance to the water collection point

(spring ) ranged from 50 m (very near) to 2000 mr)(fand an average of 317m from the
respondents households. Although this study didseek to find out if there was a significant

effect of spring protection on distance, a simsiardy conducted by Kremer et al (2009) revealed
that there was no statistically significant effeofsspring protection on the average distance
households walked to their main drinking water seufthe average length was about 10-11
minutes one-way or 20-22 minutesund-trip). However, this study indicated thastdnce to the

protected springs was shorter than the distantteetanprotected springs.

Several organizations were involved in spring proa in the area. The majority of households
(60.3%) fetched water from springs protected by BOKhile a small proportion (3.3%) those
protected by Government under CDF fund, 6% by LAT4f by religious organizations and
26.5% by others. This implies that most spring gecbon is done by NGOs. It also illustrates
how NGOs have taken up the mandate of providingraadaging water resources especially at

village level as this role of NGOs is recognizediyy Government of Kenya (KWAHO, 2009).
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The study focused on spring protection interventioecause it dramatically and quite cheaply
result in improved source water quality in a rukfilican setting, thus reducing contamination

by 73% on average (Kremer, 2009).

Qéganizations supporting spring protection in the area

o | 60.2%

50 -
40 A

30

Percentages

20 -

10 -

SOFDI GOK(CDF) LATIF Religious Others
organization

Supporting organization

Figure 3: Organizations supporting spring protection as indicated by respondents
Source; (Authors survey, 2011)

4.1.4 Social organization

Most of the households (62.6%) interviewed were tens of water user groups while 37.7%
were not. For the respondents registered in wagter groups, 71.8% were female, 21.0% male,
1.6% joint and 5.6% were either children or parent.

These results were consistent with those of a shydfWere et al, 2006) which revealed that,
active participation of women and initiation of wafprojects was seen as the responsibility of
women. High percentage of women in groups repargedbe attributed to the fact that women
are the ones that bear the brunt of fetching wiaben distant sources and undertake most if not

all domestic and farm work. Moreover, their actpagticipation is important because they play
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key roles in the provision and maintenance of watanitation and hygiene at the household
level

Research revealed different reasons for joininged#ht water user groups. The most cited
reason for group membership was to help in springteption (50%), some (42.7%) of
respondents indicated that it was the need fonalegter, 4% of respondents were elderly hence
joined the group to offer advice to other group rbers. A small number indicated other reasons
such as to be helped in terms of need, help toceegoverty, because the group was working

well and finally, because they were using watemfitbe spring.

The group also offered some services; the majos areze to coordinate protection (32.3%) and
mobilization for spring protection (39.5%). Some3 % of respondents indicated that it helped
them in making rules and regulations to governrthning of the group. Another 7.3% stated
that it helped them in farming and 6.5% of respansisaid that groups offered advice services
while 1.6% cited merry go round services and 0.8¥espondents indicated that groups offered

loans for businesses and help in times of needdoh one of them.

In a related study conducted by Schusler and Dg@d#)3) indicated that groups evolve in their
understanding of issues relevant facts, problenpporunities, areas of agreement and
disagreement. Moreover, operations and daily deltimns of activities in the water projects are
more so coordinated by committee and group membEeexce, collective action resulting to

improved economic, physical and social wellbeinghef group members.

The results agree also with a study conducted bpolL€2007) which revealed those user
committees were often springboards for other econ@etivities: for instance, they may band
together for income generating activities to cowsintenance expenses for the spring and

distribute extra profits among themselves. In addjtthe user committees might also become
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rotating savings and credit associations (ROSCAd)tangible benefits to individual members
from collective efforts of supply and distributiasf water acted as incentives to continued

cooperation.

4.1.5 Challenges experienced in water user groups

Challenges are inevitable in any social organizétjmup, therefore respondents indicated some
challenges presented in the Table 6. Some 45.2%eakspondents in groups indicated that lack
of cooperation was the major problem hindering mdgvelopments in the group. Some 18.5%
indicated lack of enough funds while 12.1% citecklaf frequent meetings. Another 14.5% said
it was low contributions while 8.5% indicated faguto contribute and 0.8% blamed the leaders
for not working well. More so our investigation ealed that lack of enough funds/ failure to
contribute were the main challenge especially eywater user group members because some
members still regarded water services as an engthé to them that should be provided by the
government. In a related study conducted by Admassal (2003), it was reported that
insufficient community partnership with the managem) lack of adequate skills with financial
management for water sources and lack of gendesitsgly were key weaknesses. These
challenges are correlated because they all adiin@essommitment on the part of the beneficiary
members. Management implication of these findirsgthat if these challenges are solved they
could contribute meaningfully to maintenance antaece sustainability of spring protection

and other environmental protection activities.
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Table 6, Group challenges experienced during protection of mings and other
developmental activities

Challenge % of respondents (n=124)
Failure to contribute 8.1

Failure/ no frequent meetings 12.1

Lack of cooperation 45.2

Lack of enough funds 18.5

Leaders not working well 0.8

Low contributions 14.5

No challenge 0.8

Total 100

Source: (Authors survey, 2011)
In their respective groups, respondents indicatedam activities that were carried out as a
group. Most respondents (92.7%) joined groups tainlgood water services and the activities

performed compliment the reason as shown in Table 7

A similar study conducted by Admassu et al (20@8)rled that76.7 % respondents out of all
users of protected water sources had made corriisukither in cash or in kind needed for water
development. This is consistent with this study rehevery member had to contribute either labour or
funds towards spring protection. Althoudtieshack (2003) reported thatonitoring forest and
attending community meetings that decide on variauplementation activities were major
activities. This study revealed that carrying samdi stones were the major activities. The main
reason of this difference is the nature of the ussmbeing protectedddamassu et al (2003) noted
that community participation in spring developmevds important because of the type and

volume of work in spring protection which is labontensive.
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Table 7, Percentages of responses as scored by different gpoactivities during protection
of springs

Activity % of responses
Carrying sand and stones 49.7

Cleaning the spring site 13.4

Cooking for masons 10.7

Planting crops/ flowers/trees 6.0

Contributions(money and materials) | 14.8

Coordinate meetings/registration 2.7
Mobilize funds 2.0
Security 0.7
Total 100

Source: (Authors survey, 2011)
Results also revealed that majority of respond€b€2%) using protected springs had not
received training on the use of a protected fgoilihile only 43.8% had received some training.

Most of the people who received training were fetglwater from protected springs

4.1.6 Leadership and group membership

Majority of the respondents (64.4%) belonging totewauser groups indicated that most of
decisions made in their groups was through consuiteof leaders and members, 23.1% of
respondents said that they were made by leaders wiiile 9.4% said through members

consensus and only 3.1% of respondents indicatadtiiey were imposed from outside. The

results show that members were involved in decisiaking which is important because it leads
into ownership of ideas. This is shown in figure 4.

Past studies indicated that water user groups dhwaue leaders who are responsible for water
related activitiesAbdullaev et al (2010) reporteétat in most case studies of informal water user

groups, the leader was initiator of formation oé throup and that strong ownership of land

53



where the spring was located was also an impoftatire. Moreover, the type of leadership and

members who participate also play a significarg iolgroup productivity.

How decisions are made in water user groups
70 -
64.4%

60 -

50 -
7]
(O]
(@]
8 40 -
c
(]
o
8 30 -

23.1%
20 -
10 4 9.4%
3'1% .
o N , , ,
Imposed from Leaders only Leaders consult  Members
outside members consensus
Decision Making

Figure 4: Frequencies of how decisions are made the water user groups
Source: (Authors survey, 2011)

About 82.5% of respondents were satisfied with éeslcip while only 18.7% were not satisfied.
For effective running of the water user groups, iastitution that governs the usage and
operation of the group/ water facility is importamajority of respondents (92%) in groups had
formulated rules and bylaws to be followed by meratznd only 8% had not. Out of 92.2% of
the respondents, 9.9% had very good knowledgeeofutes, 76.5% had good knowledge while
10.5% and 3.1% their knowledge was poor and vergr,poespectively. Majority of the
respondents (60%) indicated that the rules/bylawsewelevant, 20% perceived that they were

somewhat relevant and 20% very relevant.
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These results are consistent with a study done bseWt al (2006) whose results indicated that
all of the members interviewed and some of theiresiwere aware of the group’s bylaws and
that sanctions were also in place to deal with witdfes. It was also revealed that all groups
should be organized into smaller units and shoalgehts own set of rules or norms that regulate

behavior.

There was some relationship between knowledgeeofules and perception of the relevance of
the rules such that those people who had very dgoodvledge indicated that the rules were

either relevant or highly relevant. At least, 26.8%respondents showed that on average the
members fully adhered to the rules while 61.7%dathd that members at times adhered and
some 11.7% indicated that members rarely adheredetoules. These results are presented in
Figure 5. Out of 119 respondents who indicated abaimes/rarely do members adhere to rules
cited some reasons why members found it difficuladhere. These reasons included ignorance
to the rules (46.2%) and 19.3% of respondents atelit lack of custodian/caretaker to monitor

the rules and ensure that the rules are followeuhtiAer 6.7% said that some members were not
familiar with the rules, 5.9% indicated that somembers despised the leaders hence did not
follow the rules, while 3.4% said it was becausemasonembers did not attend the meeting, and

the rest said they did not know why it was difficidr some members to adhere.

Admassu et al (2003) study suggested the needvduards and trained personnel to undertake
maintenance works, increasing the capacity of wadarces through spring collection boxes and
faucets. Ignorance, poverty coupled with lack abrs§ community commitment was also
revealed to degrade the immediate environment ibomitng decisively to the sustained
transmission of communicable diseases. This impgled rules/bylaws and commitment are

important for sustainable management of water regsu
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Percentage adherance to the rule
11.7%
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61.7%

Figure 5: Household members’ percentage adherence to the rg in protected springs managemet
Source; (Authors survey, 2011

4.2 Socioeconomic and environmental benefits of spring protion
Households with protected springs rrded a reduction in time spern fetching water with
majority (52%) using time interval of -30 minutes compared tbefore, where majority

(59.3%) spent 30-60 minutéEable ¢).

Table 8 Household time used for collection of water per dayefore and after spring
protection

Time interval | % of respondents befori| % of respondents after
(minutes) (n=200 (n=200)
NA 0 24.2
<15 1 5.6
15-30 12.€ 52
30-60 59.: 15.2
>60 27.1 3
10C 100

Source: (Authors survey, 2011)
Majority of respondents spent less time in fillithe jerrican after the spring protectionth
62.5% of respondents spdess than 15 minutes while 12.0% and 1.2% of redgots spendin

15-30 minutes and 360 minute, respectively (Table 9).These results are consistent w
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Adamassu et al (2003) who indicated that majooityrespondents (64.9%) used the time
interval of 15- 30 minutes to fill their jerricamthe existing water conditions.

Table 9; Household time used for filling 20-litre jerrican before and after spring protection

Time interval | % of respondents beforel % of respondents after
(minutes) (n=200) (n=200)
NA 0 24.0
<15 8.0 62.5
15-30 66.5 12.0
30-60 25.5 15
>60 0 0
100 100

Source: (Authors survey, 2011)

Water is said to be adequate when it is suppliethénright quantity to meet all the uses it is
meant for (Gleick, 1996)Households with protected springs reported an &sgein water
consumption since majority (39.2%) of the house$ialsded more than six 20- litre jerricans per
day compared to before spring protection when mexsgiondents (40.4%) used between three to
four jerricans. This could be partly because thegns less time fetching water and less time
filling the jerrican and also less fatigue becailmsy did not have to scoop water from the spring
using a jar (Table 10). Inferences that can be dréem this finding is the main behavioral
change that results from spring protection is amease in the use of the protected springs for
drinking water (Kremer et al, 2009).

Similar study conducted by Aderibigbe et al (20p8)duced similar results where more than

half of the respondents (64.8%) used less tharlittd® of water per day for all purposes.
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Table 10 Household water consumption before and after springrotection

Water quantity (in terms | % of respondents beforel % of respondents after
of 20litres) per day (n=200) (n=200)
NA 0 24.1
1-2 9.1 35
3-4 40.4 9.5
5-6 38.9 23.6
>6 11.1 39.2
100 100

Source: (Authors survey, 2011)

Households with protected springs also provided terception of water quality as being better
after protection as compared to before protectMajority said the water quality was good
(40.4%) and very good (32.8%) while only 2.5% réedrthat it was poor. Majority of

respondents (96.4%) indicated that the water qualits poor/very poor before protection. These

results are presented in Table 11.

Table 11; Water quality perception of household before and aér protection of springs

Water quality % of respondents % of respondents after
before(n=200) (n=200)

NA 0 24.2

Very poor 30.6 0

Poor 65.8 2.5

Good 3.6 40.4

Very good 0 32.8
100 100

Source: (Authors survey, 2011)

Results in the Table 12 indicate activities resgonsl ‘preferred doing with the time they saved
from water collection activities. They spent mokthe saved time (81.3%) working on the farm
while a small fraction of the time (18.7%) on otlaetivities. This is because farming was the

major occupation of the majority of respondents andstitutes a larger percentage of their

income.




Similar study conducted by Were et al (2006) rex@dhat time for relaxation, visiting friends
and relatives, men spending more time doing casaet and increased cohesion between wives
and husbands were the main activities done witlithe saved. Consequently, most of the time
saved was reported to be used on working in tha.fdihis could be partly because there are
more women in the area as compared to men and spesttof their time farming which is their

main livelihood strategy.

Table 12; Activities done in the time saved from wigr collection

Activity % of responses ( n=152)
Work in the farm 81.3

Looking after livestock 1.9

Trade in the market 5.0

Attend women’s meetings 2.5

Cleaning 6.9

Other activities 2.5

Total 100

Source: (Authors survey, 2011)

The five major water uses reported include washimngnan consumption, bathing, livestock
consumption and kitchen gardening with 22.1%, 21.5964%, 18.7% and 14.1% respectively
(Table 13). Households with protected springs dmwké who reported to know agricultural
benefits associated with water were subjected moeesquestions regarding the same. Increased
vegetable production was the major benefit repoble@6.2% of respondents, increase in milk
supply reported by 22.2% of respondents, increasigestock numbers (20.2%) and production
of napier grass 16.8%. Other benefits included ditssases due to frequent spraying, increased
seedling production, 4.4% and 9.9% respectivelypl@4a3). Similar studies conducted by (Were
et al, 2006) indicated that increased supply ofgewous vegetables was reported by 80% of

households; increased milk production reported B$66and increased production of tea
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seedlings reported by 50% of households. Thes@fisdnay be accounted for by small parcels

of land owned by the people in the area forcingrthe revert to vegetable production.

Table 13 Major household water uses and benefits associatedth spring protection

% of responses
Major water uses Washing 22.1
Kitchen gardening 14.1
Human consumption 21.5
Livestock consumption 18.7
Bathing 19.4
Seedling irrigation 4.0
Others 0.1
Total 100
Increase in livestock 20.2
Agricultural Benefits| Production of Napier 16.8
Increased milk supply 22.2
Increased vegetable production 26.2
Increased seedling production 9.9
Less diseases due to frequent spraying 4.4
Others 0.2
Total 100
Less waterborne diseases 315
Health benefits More washing of clothes 17.1
More bathing 14.8
More washing of utensils 111
No need to boil and filter water 16.7
No discolored clothes/utensils 8.6
Others 0.2
Total 100
Planting trees 31.0
Planting grass 51.6
Environmental Planting flowers 13.6
benefits Fencing the surrounding area 3.3
Others 0.5
Total 100

Source: (Authors survey, 2011)
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Households with protected springs also provided esqerception of the health benefits

associated with improved water supplies. Resultsvahat most households (31.5%) reported a
reduction in waterborne diseases, 17.1% reporte@ mashing of clothes, 16.7% said there was
no need to boil or filter water, while 14.8%, 11.186d 8.6% reported more bathing, more

washing of utensils and no discolored clothes/iitensspectively (Table 13).

These results are consistent with other such studestudy done by Were et al (2006) indicated
that majority of respondents 80% reported reductbrincidences of waterborne diseases.
Similarly, Admassu et al (2003) indicated that asoeg safe water for better health, bringing
community awareness on hygiene, understanding é¢bd nf water source attendants, reducing
the problem of water leaches and fencing were dppities. Clasen et al (2007) also found out
that water and sanitation interventions had themtal to reduce waterborne infections and the

associated disease burden by as much as 50%.

Protection of the spring also had influence on eéhgironment. Most households indicated a
positive effect on the environment (71.8%) whilenegligible percentage (2.7%) indicated
negative effect, while 25.5% of respondents hademperienced any effect. Major positive effect
reported was planting of grass (51.6%), plantingreés (31%), planting flowers (13.6%) and
fencing the surrounding (3.3%). Most of the trelfed were eucalyptus. Table 13 shows the

major water uses and benefits.

Similar studies revealed that on average, thermeddo be some improvement in maintenance
outcomes and maintenance quality at water sourtesemhe committee received a grant. In
conclusion, time saving, health improvement, priovisof privacy, and environmental
protections are some of the desirable impacts démand sanitation programs in developing
countries (Carter et al, 1999).
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Results indicated that respondents were also familith water- borne, water- based and water-
related diseases and their symptoms. It was nbtdntost of the people (29.2%) knew about
typhoid, 18.5% diarrhea/stomachache, 15.3% chol&% malaria. Another 13% cited coughing
and sneezing, 1.0% dermatitis, 9.4% cold/fever@iéo bilharzia.

Majority of the respondents (86.7%) indicated ttinety had experienced the adverse effects of
the waterborne diseases/symptoms they mentiondd W8i3% had not experienced though they

had knowledge about waterborne diseases.

Table 14 waterborne diseases/symptoms

Disease Percent of responses
Diarrhea/stomachache 18.5

Cholera 15.3

Typhoid 29.2

Malaria 13.0

Coughing and sneezing 13.0

Skin disease 1.0

Cold/fever 9.4

Bilharzia (Schistosomiasis) 0.6

Total 100

Source: (Authors survey, 2011)

4.3 Factors and households willingness to pay fomproved water supply conditions due to
spring protection

4.3.1 Willingness to pay

Majority of respondents (93%) were willing to pay teceive satisfactory spring protection
services while only 7% were not willing to pay amyg. The mean willingness to pay for
maintenance of springs to both households withegtetl and those with unprotected springs
were Ksh 111.25, with a standard deviation of 5813t WTP value was encouraging due to the
fact that a higher percentage of the respondentedan income of not more than Ksh 5,000 per
month. Some 6.5% of respondents were not willlmgay anything, while 23.5% were willing

to pay Ksh 50, 27.5% were willing to pay Ksh100,(2énd 16.5% were willing to pay Ksh150
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and Ksh 200 per month, respectively. Average wghiess to pay for households with
unprotected springs was slightly higher than fasthwith protected springs that is, Ksh 116.67

and 109.54 respectively.

The percentage of people not willing to pay waghgly lower than that of study conducted by
Moffat where 15.2% of respondents expressed resensabecause they regarded water services
as an entitlement to them that should be providethe government. Not willing to pay in this
case was attributed to the fact that people wetgngewater as a social service/entitlement.
However, due to the problem of sustainability ohsidered services, it is vital that people view
water as an economic good and establishment oha o improve the reliability of supply is
necessary. In consistency with other studies, Hmlds in this study appear to be more likely to
be willing to pay. Adekunle also found out that 7 t#the respondents were willing to pay
various amounts ranging from 5 Nigerian Naira —dL.8gerian Naira monthly. Mehrara, (2009)
also revealed that 69.2% of the respondents wellengvito pay to get drinking tap water

connections.

Results indicated that the main reason for payingtivation factor was that most respondents
really needed improved water services (65.6%) &ad300) were concerned about the health
risks of existing water supply system. Some 3.184dcother reasons among them environmental
issues (Table 15). Ahtiainen (2007) also soughtiriderstand why people at Gulf of Finland
were willing to pay. The main reason was that tivayted to maintain the Gulf of Finland clean
for the future generations (80.2%) and to protéet mature in the Gulf of Finland (71.0%).
Similarly, Samdin (2008) also revealed that higbercentage (65.1%) wanted to conserve and

preserve Taman Negara National Park for the fupereerations. The answers in these studies
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were used in order to distinguish between those tnip place a value of zero on the good, and

those who responded zero for some other reasoer(Bat et al. 2002).

Table 15; Motivation factors for households willing to pay

Reason % of responses
Fee is not high 9.0

Want improved water services 65.6

Worried about health risks of existing water supptgtem | 22.3

Others 3.1

Total 100

Source; (Authors survey, 2011)

Table 16 Frequencies of WTP values for households using pmetted and unprotected
springs

Willingness to pay(Ksh) Frequencies of respondents Total
Protected Unprotected

0 11 2 13

50 35 12 47

100 43 12 55

150 40 12 52

200 23 10 33
152 48 200

Source: (Authors survey, 2011)

Apart from paying monthly rates for maintenance andjor repair works, households with
unprotected springs were also willing to pay supsion fee which is paid once. Only 4.2% of
respondents using unprotected springs were nahg/ilb pay subscription fee while 43.8% were
willing to pay Ksh 100, 33.3% of respondents weilirg to pay Ksh 150 and only 18.8%ere
willing to pay Ksh 200 The average subscription fee that households wifirotected springs
were willing to pay was Ksh 131.25 which is slightégher than the maintenance fee because it
is only paid once. Respondents’ willingness to papglied that they acknowledged importance
of water for it is the main natural resource thavital for improving life and fundamental to

healthy and productive society (GOK, 2006).
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4.3.2 Factors affecting households willingness tap

The WTP for spring protection was regressed onamdpnt’'s age, education, household size,
source of support and distance to the spring, meshlgeto water user group, farm size, income
and time. Table 17 presents the estimated cosffisidhe Pseudo®Rvas 0.230, implying that
the listed variables jointly explained 23.0% of tb&l factors that affect WTP. In a related study
on WTP, Munyua (2009) found?Ro be 0.40 which is slightly higher than this. Blues
indicated that four variables; support, membersbigroup, farm size and time were significant

in explaining the variations in the WTP for sprimgtection (Table 17).

The following specific inferences were drawn frome fTable 17. First WTP was determined by
the source of support in spring protection for ¢hesas significance at 10%. Results indicated
that farm size influenced WTP and there was a tirgationship between the two at 5%. The
positive sign suggested that households with ataiym were found to be more willing to pay.
This could be attributed to the fact that thosénvarge farm sizes may be using water for some
irrigation purposes. The coefficient of farm siznde interpreted as follow, holding everything

else constant; a unit increase in farm size wdutein P1.235 increase in WTP.

Membership to water user group, a dummy variable feand to influence WTP negatively at
10%. According to the model, this variable expdaaTP in that households belonging to water
user group were less willing to pay. This mightabeibuted to the fact that those belonging to
the group had already contributed some amount afeydowards developmental activities

hence less willing to pay unlike their counterpavt® have never contributed.

Results also showed that time used in fetchingewper day influenced WTP negatively at
10%. This implied that households who spent maretin fetching water were not willing to

pay. This was an interesting result but the reagonghis are still unclear. The estimation
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coefficient of time used for fetching water suggettat a unit increase in time would reduce

WTP by P 1.188.

Average distance walked to the spring, income, a&timec and household size which were
expected to have significant influence on WTP wetmd to be insignificant. Age was found to
have the expected negative sign even though itimggnificant. According to this model, the
variable did not explain WTP. The negative sign eggected to imply that the older the person
the less he/ she was willing to pay for improvedenaupply. Education level had the negative
sign and was not significant in explaining WTP.dtd contrary to expectations. Distance to the
spring site had a negative sign and was also iifgignt in explaining WTP. The variable did
not explain WTP and this was also contrary to etgiem. Household size which was also

expected to be significant was found to be insigaift with a positive sign.

Some of the variables in this study were not cdestswith findings in other studies (Mehrara,
2009) study indicated that WTP for connectionseased with the difficulty of drinking water

provision. This implied that the longer it took ¢ollect water (more distance, more number of
trips to collect water and time takes to reach Yatile more the consumers were willing to pay

for connections.

Even though income was shown to be insignificantyas highly expected to have a positive
significant influence on WTP. There has been misexiilts in the previous studies. Mehrara et
al (2009), Adekunle et al (2006), Samdin and AZ210), Wang et al (2006) and Ahtiainen
(2007) found the level of income being significaantd having a positive influence on
environmental WTP Chen and Chern (2002) found out that income hadgaifisant and
negative effect on WTP while Adesope et al (20@)ntl out that income had no significant
effect on WTP.
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However, Fujita et al (2005) study on WTP was cstesit with the result of this study. The

results found out that the lower the current wateage volume or the shorter the water
availability time, the higher the WTP. They themefaconsidered that water supply volume
restricted by limited water availability time retd in the higher WTP. The analysis of the
social determinants of the willingness to pay cko &e used to give insights concerning other

issues such as designing health policy and tasiitruction (Abou-Ali and Carlsson, 2004).

Table 17 Logit regression analysis for the WTP

Dependent variable WTP
Explanatory Variable s | coefficient | Std. error | Z P>F|
Age -0.011 0.027 -0.41 | 0.685
Education -0.064 0.482 -0.13 | 0.894
Household size 0.158 0.199 0.79 0.428
Support 0.539 0.292 1.85 0.065*
Distance -0.001 0.002 -0.73 | 0.468
Membership to group -2.266 1.352 -1.68 | 0.094*
Farm size 1.235 0.608 2.03 0.042**
Income -0.171 0.429 -0.40 | 0.690
Time -1.188 0.645 -1.84 | 0.066*
Constant 5.998 3.518 1.70 0.088*

R?=0.230 n= 150 asterisks denote statistical sigguifce * at 0.1 and ** at 0.05.

Source: (Authors survey, 2011)
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CHAPTER FIVE

5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions
The study sought to evaluate the benefits of ptetesprings on the lives of the community
members. The study then determined the economioatrah of improvement in spring

protection and factors that influence WTP.

Most of the respondents in the study were femaleyse education was not beyond primary
level. Majority of them were aged between 46-65ryeaarning less than Kshs 2,000 per month
and farming was their major occupation. The avemrag®aber of people living in a household
was five and the average land size holding wasadr&s. However, households using protected
springs were slightly younger, had fewer membera household and the distance covered to a

spring was shorter.

Majority of respondents fetched their water fronotpcted springs and were able to indicate
some of the benefits associated with this. Givea tmportance of spring protection in
organizing people into social groups 63% of respoitsl indicated that they belonged to water
user groups and majority (93%) indicated that tleennmotive of joining the group was the need
for clean water and participation in spring protattactivities. Furthermore most of them stated
that they were satisfied with their group leadgrabecause most leaders consulted members in
decision making. To prevent illegal activities ke tspring site and ensure sustainability of the
resource, most of the respondents indicated tlegthhd rules governing the use of the protected

facility and majority had sufficient knowledge atbdliem.
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Most of the respondents using protected springsrdec a reduction of time in filling the 20
litre jerrican and overall reduction of time indhing water per day. They used the time saved
for several activities and since the main actiafymost respondents was farming, they spent
most of the time saved working on the farm. Sinhylamajority of respondents using protected

springs indicated that water quality and sanitatuas better than before protection.

Households with protected springs indicated to hexfgerienced some benefits not enjoyed by
those using unprotected springs. On agriculturalebes majority of respondents indicated an
increase in vegetable production and increased pritiduction which might be attributed to

increase in Napier grass production. Also thereewealth benefits experienced and they
include reduction in waterborne diseases, moreuetjwashing of clothes and no need to boil
water and filter clothes. Similarly the project hadvironmental benefits at the site which

included planting of grass and trees.

Most respondents were willing to pay for the impgment of springs and their maintenanidee
mean WTP was with respondents in unprotected spriiigjng to pay slightly higher than those
already using protected springs, mainly becausentiter quality and quantity in their springs

was low and they had not paid anything before.

Results revealed that source of support, membetsater user group; farm size and time used
for collecting water per day were some of the fegtihat influenced WTP. While source of
support and farm size influenced WTP positively,nmbership to water user group and time
influenced WTP negatively. However, the study fownd that income had no significant effect
on WTP. Those using less time to collect water @da¢ more willing to pay than those using

more time because they value time and may havegedgthemselves in other productive
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activities. Empirically, it was found that thereirgerest among households involved in using

springs to participate in spring protection actest

5.2 Recommendations

1)

2)

3)

4)

Training is required for community because as imligls become aware of need to
conserve the water resources they should be equippgh knowledge. They should be
assisted with information, implementation and desti@tion of the benefits associated
with spring protection. This is because informatigna major input in sustainable

resource development and use especially at thernacel.

Results of the study showed that some respond&htsotl adhere to the rules regarding
the use of the protected springs. It is recommenbatcustodians be recruited to take
care of the protected facility in order to ensunstginability. Moreover the community
should work hand in hand with the local administratin order to minimize damages
caused to the protected facility by reporting asyspn not abiding by the rules. Effective

communication will reduce illegal activities at thetected spring site.

From the findings it is clear that the communitgyplan important role in water supply
because they are the major beneficiaries. Therefonscious efforts should be made to
involve the community in the whole planning procegsspring protection and cost

recovery because they are the ones who know tH#gmns they face and which springs

should be protected.

The results of the study clearly indicate that camlfew of the sampled protected springs
do have trees. Therefore it is recommended thatraamty awareness on fencing off the
upper part of the spring and planting appropriede species to conserve the source be

intensified.
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5) Further studies should be done in order to quamtifyact of time saved as a result of
spring protection on agricultural productivity. 8ies also on water quality of the

springs.

71



REFERENCES

Adekunle, M.F., Adedokun. M. O and Adedoja. A.AQB; “Willingness to Pay for
Environmental Service of Forest Trees by Coopefatganizations”; Department of
Forestry and Wildlife Management, University ajriculture, Abeokuta

Adesope, O. O., Lavin, T., Thompson, T and UngedeeiC (2010); “A systematic Review and
Meta-analysis of the Cognitive Correlates of Bililajsm”; Review of Educational
Research; 80; 207-245

Abdullaev, 1., Manthritilake, H., Kazbekov, J anghndaboev, K (2009); “Water User Groups in
Central Asia: Emerging Form of Collective Action lmigation Water Management”;
Water Resource Management Journal; 24(5); 1029-1043

Abou-Ali, H and Carlsson, F (2004); “Evaluating t&lfare Effects of Improved Water quality
Using the Choice Experiment Method”; Working Papens Economics No0.131;
Department of Economics; Gothenburg University

Aderibigbe, S.A., Awoyemi, A.O and Osagbemi, G.KO@8); “Availability, Adequacy and
Quality of Water Supply in llorin Metropolis, Nigaf'; Eur. J. Sci. Res. 23(4): 528-536.

Admassu, M., Kumie, A and Fantahun, M (2003); “8ustbility of Drinking Water Supply
Projects in Rural of North Gondar, Ethiopia”; Ethian Journal of Health Development;
17(3); 221-229

Ahtiainen, H (2007); “The Willingness to Pay fordReeing the Harm from Future Oil Spills in
The Gulf of Finland- An Application of Contingentaliation Method”; Paper No 18;
Environmental Economics; University of Helsinkinkind

Alberini, A and Longo, A (2006); “Combining the & Cost and Contingent Behavior
Methods to Value Cultural Heritage Sites”; Evidefiman Armenia; Journal of Cultural
Economics; 30; 287-304.

Alinon, K and Kalinganire, A (2008); “Effectivenee§Bylaws in the Management of Natural
Resources”; ICRAF; CAPRI No.93

Amponin.R.J., Bennagen .M., Hess.S and Cruz, 0&/7(2 “Willingness to Pay for Watershed
Protection by Domestic Water Users in Tugueragaity, ®hilippines”; Available at
http://www. premonline.nl/archive/ doc/PREM%20WP%2@6pdf

Arrow, K., Solow,R., Portney,P., Leamer,E., Radfegnd Schuman, H (1998); “Report of the
NOAA Panel on Contingent Valuation 2003”; Nation@lceanic and Atmospheric
Administration, Damage Assessment and Restoratiogr&m; Silver Spring; MD

Bateman, I.J., Carson R,T., Day, B., Hanemann, M.Hanley, N and Hett, T (2002);

“Economic Valuation with Stated Preference Techegju A Manual; Cheltenham;
Edward Elgar.

72



Bates, B.C., Kundzewicz, Z.W., Wu S and PalutikoP, Eds (2008); “Climate Change and
Water”; Technical Paper of the IntergovernmentahdPaon Climate Change; IPCC
Secretariat, Geneva; 210

Bekele, A (2004); “Catholic Relief Service Watempply and Sanitation”; Paper on Water,
Sanitation and Environment; No 49

Bunyore Community Development Organization (BUCODKEZD10): “Climate Change
Adaptation and Mitigation in Emuhaya”; Climate CharProposal; Emuhaya

Cao.J., Ren.Y and Du,G (2010); “The Combined Agpian of WTP and WTA in Contingent
Valuation Method”; Journal of Environmental Protent 01(03); 284-292

Carson, R.T., Mitchell, R.C., Hanemann, M., Kopp, Resser, S and Ruud, P.A (2003);
“Contigent Valuation and Lost Passive Use; Damdgesa the Exxon Valdez Oil Spill”;
Journal of Environmental and Resource Economics22%-186

Carter, R.C.,Tyrrel, S.F and Howsam (1999); “Impaad Sustainability of Community Water
Supply and Sanitation Programmes in Developing @a@si; Institute of Water and
Environment; Cranfield University at Silsoe; Silsdg@edford

Chen, H and Chern, W.S (2002); “Willingness to RayGM Foods; Results from a Public
Survey in the U.S”; Paper Presented at tfidrBernational Conference on Agricultural
Biotechnology; New Avenues for Production, Consuomtand Technology Transfer;
Ravello; Italy.

Clasen, T., Schmidt, W., Rabie, T., Roberts, | &ualrncross, S (2007); “Interventions to
Improve Water Quality for Preventing Diarrhoea”; sBymatic Review and Meta-
Analysis, British Medical Journal; 334(7597); p 782

Crow, B., Swallow, B and Asamba, | (2009); “The i8gs of Nyando: Water, Social
Organization and Livelihoods in Western Kenya”; IR Working Paper No 90;
Nairobi; World Agro forestry Centre

Darrow, M., Dugard, J., Karlsson, A and Lexén, RXQ); “Climate Change and the Human
Rights to Water and Sanitation”; Position Paperjversity of New South Wales, Law
School

Food and Agricultural Organization (2007); “Sockzonomic Assessment and Economic
Valuation of Egypt’s Mangroves”; Available at
http://www.fao.org/docrep/007/ae212e/ae212e03.Aircessed on the 11th of August
2011

73



FAO (1999); “FAO Fertilizer Year Book (1998)"; Foahd Agriculture Organization of the
United Nations; Rome

Fisher, L.D (1998); “Ethics of Randomized Clinicalrials”, In Encyclopedia of
Biostatistics,Eds; P Armitage; New York; Wiley

Fujita, Y., Fujii, A., Furukawa, S and Ogawa, T @8 “Estimation of Willingness-to-Pay
(WTP) for Water and Sanitation Services Through thgent Valuation Method
(CVM)”; A case Study in lquitos city; Republic oeRi;JBICI Review No.10

Gleick, P.H (1996); "Basic Water Requirements famthn Activities: Meeting Basic Needs."
Water International Journal; 2(2); 83-92.

Government of Kenya (2005); “ Vihiga District Segtc Plan 2005-2010 for Implementation of
National Population, Policy for Sustainable Devehgmt’; National Coordination
Agency for Population and Development; Ministry d&flanning and National
Development

Government of Kenya (2006) KNWDR; “Water for Wealtheation and Healthy Environment
For a working Nation”; In Kenya Water Report 2008 UN World Development
Report; Nairobi; Kenya

Gunatilake, H., Yang., Pattanayak, S and Choe,0Q{2 “Good Practices for Estimating
Reliable Willingness-to-Pay Values in the Water @ypand Sanitation Sector”;
Technical Note No 23; Manila; Asian Development Ban

Haab, T and McConnell, K (2002); “Social Norms difidit Behavior: An Evolutionary Model
Of Compliance”; Journal of Environmental Managemégt 67-76

Hanemann, M. (2005); “The value of Water”; HandbadkEnvironmental Economics; 2; 821-
936; University of California; Berkeley

Hanemann, W.M., Loomis, J. and Kanninen, B (199Btatistical Efficiency of Double
Bounded Dichotomous Choice Contingent Valuation;efisan Journal of Agricultural
Economics; 73; 1255-1263

Heltberg, R (2002); “Proper Rights and Natural Rese Management in Developing
Countries”; Journal of Economic Surveys; 16; 189-21

Hesselbart, S (2005); “Socio-Economic Impacts oféav&upply and Sanitation Projects”;
Available at bttp://www.kfw-entwicklungsbank.daccessed on 15/07/2011

Hilhorst, T (2008); “Local Governance Institutiofzs Natural Resource Management in Mali,
Burkina Faso and Niger”; KIT Working Paper Serié4; Amsterdam; KIT

Horrowitz, J and McConell, K (2002a); “A Review AWTA/WTP Studies”; Journal of
Environmental Economics and Management; 44; 426-447

74



Howard, G and Bartran, J (2010); “Vision 2030: Resilience of Water Supply and Sanitation
in The face of climate change”; Technical reportRafblic Health and Environment
Water, Sanitation, Hygiene and Health; Nairobi; ian

Hutton, G and Heller, L (2007); “Evaluation of tBests and Benefits of Water and Sanitation at
The Global Level”; Geneva; WHO

Info Resources (2008); “Shaping Institutions fortiMal Resource Management”; Focus No
3/08; Ted Wachs; Zollifoken; Switzerland

Institute of Economic Affairs (IEA) (2007); “A rapiAssessment of Kenyans’ Water, Sanitation
and Sewerage Framework” ; IEA; Nairobi; Kenya

IPCC (2007); “Impacts, Adaptation and Vulnerabfljtg¢ontribution of Working Group I to the
Fourth Assessment Report of the Intergovernment@heP on Climate Change;
Cambridge; Cambridge University Press

Jennings, G.D (1996); “Protecting Water Supply Sgsf; North Carolina, Cooperative
Extension Service; Publication Number; AG 473-15

Kaliba, A.R.M., Norman, D.W and Chang, W (2003);ifMigness to Pay to Improve Domestic
Water Supply in Rural Areas of Central Tanzaniaplloations for Policy”; Journal of
Sustainability Development and World Ecology; 1094132

Kenya Integrated Household Budget Survey (KIHBPQR); “Basic Report (Revised Edition);
National Bureau of Statistics; Nairobi; Kenya

Kenya Water for Health Organization (2009); “HunRights Based Approach to Reforms in the
Kenya Water Sector”; KWAHO; Nairobi; Kenya

Kenya Water for Health Organization (2008); “Sprigtection”; Available at
http://kwaho.org/t-spring.html accessed on 23/0BR0

Kipsat, M.J., Maritim, H.K.1, and Okalebo, J.R (2D0‘Economic Analysis of Non-
Conventional Fertilizers in Vihiga District”; Weste Kenya; Moi University; Eldoret;
Kenya

Kremer, M., Leino, J., Miguel, E., Peterson Z.,XA(R009); “Spring Cleaning: A Randomized
Evaluation of Source Water Improvement” ; WorkirepEr (2008)- 0083; Weather Head
Centre for International Affairs; Harvard Univessit

Leino, J (2007); “Gender and Community ManageméwWater Infrastructure: Evidence from a
Randomized Evaluation in Kenya”; University of Gathia Berkeley Economics and
Science, Environment and Development Group at HdivaCenter for International
Development

Lenehan, A and Matrtin, J (1997); “Spring Protectimisouthern KwaZulu Natal”; Presented at

75



23% Water, Engineering, & Development Centre Confeeemt Affordable Water Supply
and Sanitation; Durban

Lindberg., Johnson, R.L and Berrens, R.P (1997)ntihgent Valuation for Rural Tourism
Development with Tests of Scope and Mode Stabjliydurnal of Agricultural and
Resource Economics; 22(1); 44-60

Malloy-Good, S and Smith, K (2008); “Cost-Benefin@dysis of Improved Water and Sanitation
For Women and Girls in Sub-Saharan Africa”; Coluanklniversity School of Social
Work Economics for International Affairs

Marshall, S (2011); “The Water Crisis in Kenya: uSes, Effects and Solutions” ;Global
Majority E-Journal; 2(1); 31-45

Martius, C., Froebrich J., Nuppenau, E (2009); “g¥d&esource Management for Improving
Environmental Security and Rural Livelihoods in tinegated Amu Darya lowlands”;
Hexagon Series of Human and Environmental Secant/Peace; 4; 749-762

Matsaert, H (2002); “Socio-economic MethodologiesNatural Resource Research Best
Practices Guidelines: Institutional Analysis in Mal Resource Research”; Natural
Resource Institute; University of Greenwich

Mc Fadden, D (1981); “Economic Models of Probahti€hoice”; In; Manski, C and Mc
Fadden, D (Eds); Structural Analysis of DiscreteteDaith Econometric Application;
Mass; MIT Press; Cambridge

Mehta, L., Leach, M., Newell, P., Scoones, I., 8&wakrishna and Way, S (1999); “Exploring
Understanding of Institutions and Uncertainty”; Né&irections in Natural Resource
Management; IDS Discussion Paper; 372; IDS; BrightdK

Mehrara, M., Pakdin, J and Neja, A (2009); “Willimess to Pay for Drinking Water
Connections: The Case of Larestan, Iran”; Jourh&aademic Research in Economics;
1(2); 191-203

Meinzen-Dick, R and Rasmussen, L (1995); “Local &digations for Natural Resource
Management”; Lessons from Theoretical and Empiricéérature; Environment and
Production Technical Division (EPTD); DiscussionpBaNo. 11; IFPRI; Washington
DC; USA

Mogoi.J., Obonyo.E and Onyugo, P (2007); “Locatitnsons in Forest Management”; A policy
Brief; IFPRI; Kenya

Mondi, J (1997); “Stream Source Wetlands Springdttion Guide”; 2nd edn; Wetland Fix Part
5; Mondi Wetland Programme

Moriarty, P., Butterworth, J., Koppen, B.V (2002Beyond Domestic: Case Studies on Poverty
And Productive Uses of Water at Household Levaitgitnational Water and Sanitation
Center (IRC); Technical Papers Series 41; Delfe Netherlands

76



Mumma, A (2005); “Kenya’s New Water Law: An Analgof the Implications for the Rural
Poor”; International workshop on ‘African Water LawPlural Legislative Frameworks
for Rural Water Management in Africa’; 26-28 Janu&005; Johannesburg; South
Africa

Munyua, P.M (2009); “Ex-ante Analysis of Rural Elegty Demand and Environmental
Benefits: The Case of Gura Small Hydro Power Ptajedyeri”; Unpublished Masters
of Science Thesis Submitted to the University oirdla

Mwami, J. (1995); “Spring Protection/Sustainablet&v&upply”; Presented at Water,
Engineering and Development Centre Conference diorddble Water Supply and
Sanitation, Kampala

Nyangweso, P.M., Odhiambo, M.O., Odunga, P.O., Ka¥.K and Otieno, D.C (2007);
“Disentangling Farmers Preferences and Cost Allonaamong Inputs for Food Security
in Vihiga District”; A Paper Presented in"1tternational Farm Management Congress;
Methven; Canterbury; Newzealand

Obare, A., Bekele, A.S., Muricho, G (2005); “StgiteAssessment and Development of
Pathways for Agriculture in the Semi-Arid Ares oéiiya”; Policy Brief No 8; ICRISAT
Nairobi, Kenya

Ojeda, M.1., Mayer, A.S. and Solomon, B.D (200&¢cbnomic Valuation of Environmental
Services Sustained by Water Flows in the Yaqui RDelta”; Ecological Economics
Journal; 65(1); 155-166

Pandolfelli, L., Meinzen-Dick, R. and Dohrn, S (Z00‘Gender and Collective Action; A
Conceptual Framework for Analysis”; CAPRi Workingger No. 64; International Food
Policy Research Institute

Randall, A., Ives, B., and Eastman, C (1974); “BiddGames for Valuation of Aesthetic
Environmental Improvements”; Journal of EnvironnarEconomics and Management;
1;132-149

Rechkemmer, A (2004); “Globale Umweltpolitik 200%erspektiven im Kontext der Reform
DerVereinten Nationen. Berlin, Stiftung Wissensthiaid Politik (SWP) Studies S45

Republic of Kenya (2004); “Towards a Water Secuemya”; Water Resources Sector
Memorandum; World Bank; Africa Regional Office

Samdin, Z., Aziz, Y.A., Radam, A and Yacob, M.R12) “Factors Influencing the Willingness

To Pay for Entrance Permit: The Evidence from TarfNagara National Park”; Journal
of Sustainable Development; 3 (3); 212-220.

77



Sherbinin, A., and V. Dompka (eds.) (1998); “Wadad Population Dynamics: Case
Studies and Policy Implications, Washington, DCiérican Association for the
Advancement of Science; Available at
http://www.aaas.org/international/ehn/waterpop/eatd.htm accessed on 26/9/12

Stern, N (2006); “The Economics of Climate Changéie Stern Review; Cambridge University
Press
(http://www.hmtreasury.gov.uk/independent_revietesfs review_economics_climate__
change/stern_review_Report.cfm, accessed on 9 BRQL2)

Smith, V. K (2006); “Fifty Years of Contingent Valtion”; In A. Alberini and J.R. Kahn, Eds;
Handbook on Contingent Valuation; Cheltenham; Ulw&rd Elgar Publishing

Sattler, K (2010); “Analysis of the Water Sectorfétens in Tanzania, Kenya and Uganda”;
Decentralization and Private Sector Participatien Roverty Alleviating Measures”;
Loiskandl; Willibald

Schusler, T.M., Decker, D. J and Pfeffer, M. J @00'Social Learning for Collaborative
Natural Resource Management”; Journal of SocietiMatural Resources; 16; 309-326

Tambe, S., Arrawatia, M.L., Kumar, R., Bharti, &lirestha, P (2010); “Conceptualizing
Strategies to Enhance Rural Water gaan Sikkim, Eastern Himalaya, India”;
Selected Papers from the Proceedings of the Wopkshdntergrated Water Resource
Management held on $MNov 2009; Central Ground Water Board; Eastern &egi
Ministry of Water resources; Government of Indialt&ake; Kolkata

United Nations Environment Program (1998); “Souomdbof Alternative Technologies for
Freshwater Augmentation in Africa, Osaka”; UNEP

UNEP (2009); “Environmental Governance” Paper Rregkin 2009 UNFCCC Conference in
CopenHagen”; available attp://www.unep.org/environmentgbvernance

Water aid (2006); “Annual Report 2006- 2007”

Were, E., Swallow, B.M., Roy, J (2006); “Water, Wem and Local Social Organization in the
Western Kenya Highlands”; ICRAF Working Paper 12pAdl Agroforestry Centre
Available athttp://www.ifpri.org/publication/Accessed on 23/03/2011

WHO/ UNICEF (JMP) (2012); “Millennium Developmeno@l Drinking Water Target Met
Sanitation Target Still Lagging Far Behind”; Joews Release 3

W.H.O (2004); “Changing History”; World Health RepoGeneva; Switzerland
Whittington, D and Choe, K (1992); “Economic Betef\vailable from the Provision of

Improved Potable Water Supplies”; Technical Repiwt77; Arlington, VA; Water and
Sanitation for Health (WASH) Project; USAID

78



World Bank Report (2004); “The Republic of Kenyawlavds A water-Secure Kenya; Water
Resources Sector Memorandum” ;Water and Urbanric&f Region; The World Bank

World Bank (2010); “World Development Indicators &ghington, DC: The World Bank

79



APPENDICES

Questionnaire

Questionnaire no

SPRING PROTECTION IN EMUHAYA DISTRICT: ASSESSMENT OF IMPACT AND
WILLINGNESS OF THE USER COMMUNITY TO PAY FOR IMPROV ED WATER
SERVICES.

Most of the questions in this survey are relategotar opinion and attitude. There are no right or
wrong others. The interview is confidential and yoame will never be associated with your
answers.

A. IDENTITY
Interviewer ..........cocovviiiiniennn. Interview date ..............ccooeeeinnnns
Al. Name of the respondent ..................
A2. Age (years) .........
A3 Sex[ ] 1=male 2=female
A 4. Marital status [ ¢odesl=single 2= married 3 = separated 4= divbrce= widow
A5. Respondent position in the household .....................
1=HH 2=spouse 3= son/daughter 4= parengr&ndchild 6= other(s) specify......

A6. Level of education (years spent in school)] [

A7. Occupation [ ] 1= farming 2= trader = 8ivil servant 4 = teacher 5= others
(specify)
A8.1.DivisioNn ..........covvvineenn. LOCALION ...t e e e

iii. Sub location .................. dVillage ..o, v.Clan .............

B. HOUSEHOLD COMPOSITION
B1. How many people constantly live, eat and cdakia household (HHS size) .............

Including the household head and spouse, pleasthdéisrumber of household members in each
category
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B2 B3 B4 B5 B6 B7 B8
Age in| Gender | Number Level of| Completed If not, years | occupation
years | 1=male | male/female| education | 1=yes 0=no | completed
2=female
0-5
6—12
13 -17
18- 35
36- 45
46- 65
65+
Codes for level of education
1=Nursery 2=primary 3= sedary 4= college 5= university

C. WATER FACILITY, SOCIAL ORGANIZATION AND INSTITUT

C1. Is your main source of water a spring? 1= Y&sNo|[ ]

C2 (If yes specify)

1= Protected 2= Unprotected ]

C3. What is the name of the spring? .........cc.oooviiiiiiinnnn,

C4. Who supported the spring protection interverip |

1= SOF-DI

2= GOK (CDF) 3= Religious Organizatiod= other(s) specify

C5. Tenure security of land where spring is preegt |

1= Freehold

2= Tenancy

IONS

3= communallyyess 4= State owned

C6. When was the spring protected? ..............ccooviienns

C7. What is the distance from the source in kms? ...

C8. Are you or a member of the household a membwater user group? 1= Yes 0= No [

If yesfill the table below

C8.1

Who is registered

C8.2

What is the name of the group

C8.3

Your position (status ) in the group

C8.4

When did you join (year)

C8.5

Reason why you became a member

C8.6

What services do the group offer

C8.7

What activities do you participate in

C8.9

What challenges do you face as a
group
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CO.1f N0, eXPlaIN? ...

C10. As a member of water user group, how did yanirdoute towards the protection of the
] 0] £ 410 IR

C11.How much did you contribute as a group memhiefee? .......................

C12. How much do you contribute per year towards rtfaintenance of the springs............
C13. How are decisions made in the groQop@es [ |

1= Imposed from outside. 2= By leaders only. 3=de¥a consult members. 4= Members’
consensus 5= other(s) specify...............

C14. How often do you attend to group meetinge@des [ |

1=Always 2= Sometimes 3= Never
C15. To what extent are you satisfied with the éakip of your group?
1= Very satisfied 2= Satisfied = Rissatisfied 5= Very unsatisfied.
C16. Why are you satisfied/ unsatisfied? ..o,
C17. Have you received any training in managingptteeected spring facility? 1= Yes O=No [ ]
If yes how did you find the traininGodes[ ]
1=Not useful 2=Useful 3=Very useful

C18. Does your water use group/committee have anesbylaws to be followed regarding the
use of the protected springs? 1. Yes[ [N®[ ].

C19. How do you rate your knowledge of the ruled ylaws [ ]
1= Very poor 2=Poor 3= Good 4= Vgopd
C20. What is your perception of the relevance esévules [ |
1= Somehow relevant 2= Relevant 3= Highlevant
C21. On average what is the percentage adherenices® rules? [ ]
1= Fully adhere 2= Sometimes adhereR&rely adhere
C22. Why do members find it difficult to adherethhe rules? .................ocooeeenin.
D. SPRINGS PROTECTION BENEFITS
D1.What was the source of water before the praieaif the spring? .........oovviiiiiiiiiiinnnene.
D2.Who is the main active users of water? ..............ccocveerrenne.

D3.How many are reliable........................
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Before spring After spring
development development
D4 | Time spent in fetching water per dg
D5 Time used to fill 20Itr jerrican
D6 | Average Water quantity used per
day (in terms of 20 Its jerrican)
D7 | Sanitation and hygiene
D8 | Water quality
Codes for time 1= < 15mins 2= 15 min — 30min 3= 30mih hr. 4 >1 hr
Codes for water quantity (litres) 1= 1-2 2= 3-4 3= 45 4= > 6

Sanitation 1= Very poor 2=Poor 3= Good 4= Very good
D9. What do you do with the time you save fromdh#ection of water?

1= Work in the farm 2= Looking after/watafestock 3= Trade in the market 4=Attend
women’s meetings 5=Cleaning 6= l{specify)................

D10. What are the major uses of water in your hbolsE Codesstart with most important [ ]

O | | |

1. Washing 2.Kitchen gardening 3. Human consumptend cooking 4.livestoc
consumption 5.bathing 6.seedling irrigation 7. @fespecify.........

=

D11. What are the benefits of agricultural prodoctand sale associated with improved water
suppliesTodesstart with most important [ ][ [ 1[ Il 1 1

1. Increase in livestock 2.Production of Napiern&éased milk supply 4. Increased
vegetable production 5. Increased seedling prooiiddi. (Less diseases) due to frequent
spraying 7.0thers (specify)

D12. What are the health/sanitation benefits aasediwith improved water supplies? Codes
start with mostimportant [ [ [ 1l 1l 1 ]

1.Less water borne diseases 2. More washing diiedot3. More Bathing 4. More washing
of utensils 5. No need to boil and filter waterN© discolored clothes/utensils 7. Others

(specify)....
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D13. To what extent are you satisfied with springt@ction interventions put in place to address
the water /sanitation and hygiene needs? [ ]
1= Highly dissatisfied 2= Dissatisfied 3= Sagsfid= Highly satisfied

D14. Can you mention any 2 water and sanitaticstedl symptoms/diseases you know?

(i)
(ii)

D15. Has anyone in your household had any advdfset® on health as a result of the above
mentioned symptoms/diseases? 1=Yes 0=No] [

D16.If yes was it before spring development interventionafter? 1= Before 2 After[ ]

D17. Rank the rates of sickness in your househefdrb and after the spring protection. Using

the scale of 1= Low 2=Medium 3= High 4Bon’t know
Before intervention.[ ]
After [ ]

D18. How has the project affected the environnensite? | ] 1= Positive 2= Negative.
If negative go to D24

D19.If positivestate how [ ][ 1[ 1[ ]

codes 1= Planting of trees 2= Planting of grass 3= Rtantof flowers 4= Fencing the
surrounding area 5=0ther(s) specify...........

D20. As an individual have you been involved ieetiplanting at the spring site and in your
homestead? 1=Yes O0=No [ ]

D21. If yes what type of trees have you planted? ...

D22. In your opinion, do you think spring protectiintervention (concrete structure, outlet
pipe, and drainage area and site modification) ket for future use? 1= Yes O0=No [ ]

D23If no, suggest other ways on how to make the interverdog lasting?
D24. Why negative? .........ccoviiiiiiiiie e
E. RESOURCE BASED LIVELIHOOD AND ACTIVITIES

El. What is your farm size in acres [ ] Total agricultural cultivated land [ ]
Total grazing land [ ]

E2. How many animals do you have in these categf®rie

Type Number owned | Who owns them
Goat

Sheep

Cattle

Poultry
Others(specify
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E3. Did the improvements in the spring lead to €ase or increase in livestock? [ ]
1=Increase 2 = Decrease

E4. GIVE TBASONS. .. ettt it e et et e e et et e et e e e e
E5. What crops are grown on the farm? ...,
E6. How often was food shortage before the spriogegtion intervention? [ ]
1= Rarely 2= Sometimes 3= Always
E7. Have you experienced food shortage since thelalement of the springs? 1= Yes 0= No [ ]

E8. If yes what do you think was the problem and yet supplywater is reliable?

E9.If no how has the intervention facilitated thiS? .........co et e

E10. In which of the following categories do yotireste your total monthly household income,
from all activities, working members, business meg pension and others | ]

1= <2000 3=5000 - 10,000 5=070R0 2=2000- 5000 4= 10,000- 20,000
E11. Who controls the above mentioned income [ Liyestock[ ] milk sale[ ]vegetables
[ ] codes 1=Male 2= Female 3=Joint
F. VALUING THE BENEFITS OF SPRING PROTECTION INTERVENT ION.
Household with protected springs

You are satisfied with the current water supplytasysbecause the springs are protected.

However, the springs need to be properly managddreintained for you to receive satisfactory

water supply and sanitation.

F1. If you were to receive these satisfactory sewwill you be willing to pay for these services
1.Yes0.No [ [FnogotoF6

F2.1f yes will you be willing to pay a maximum of Ksh 50rpaonth? 1.Yes0.No [ ]

F3. How sure are you of your decisiob@des [ ]

F4. If no how much are you wiling to pay for the above se8P? ...........ccccooo...
If not willing to pay at allgo to F6

F5. Could you please explain to me the main reagbysu paying X amount of money.
1. The fee is not high
2. | really want the improved water supply system.
3. I worried about the health risks of existing watgstem
4. Others (specify)
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F6. Could you please explain to me the main reagbysu not paying? [ ]

1. 1 cannot afford, the amount is too high

2. | don’'t want improved water system

3. |l am not worried about health risks

4. Others (SPecify)......ccovviiiiii i,

Households with unprotected springs

F7. Your household currently does not receive impdo water service.lf you were to receive
“satisfactory water and sanitation services” asewplained, would you be willing to pay for
these services? 1. Yes 0. No [ Ifljno goto QF13

F8. If yeswill you be willing to pay a maximum of Kshs 108c& as a membership/ subscription
fee. 1.YesO0.No [ ]

F9. Are you willing to pay Kshs 50 per month toeraior maintenance or towards major repair
works when it occurs? 1. Yes 0. No [ ]

F10. How sure are you of your decisidd@des. [ ]

F11. If no how much are you willing to pay for the above seggl? .............cc.c........
If not willing to pay at allgo to QF13

F12. Could you please explain to me the main reasbgou paying X amount of money. [ ]

1. The fee is not high

2. | really want the improved water supply system.

3. I worried about the health risks of existing watgstem
4. Others (specify)......cccceevvviiininnn.

F13. Could you please explain to me the main reasbgou not paying? [ ]

1. 1 cannot afford, the amount is too high

2. | don’'t want improved water system

3. lam not worried about health risks

4. Others (SPecify)......ccovuiiiiiiiiiiiiiiien

Codes for theQ62 and Q6 1= Totally sure 2= Somewhat sure 3= Equally sure or
unsure 4= Somewhat unsure 5 =Totally unsure
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Logistic Regression

Logistic regression Number of obs = 150
LR chi2(13) = 18.05

Prob > chi2 = 0.1556

Log Tikelihood = -30.300856 Pseudo R2 = 0.2295
F1WTPPS Coef. Std. Err. z P>|z]| [95% conf. Intervall]
A2AGER -.0107661 .0265808 -0.41 0.685 -.0628635 .0413313
AS5RSPR -.7835582 .6818157 -1.15 0.250 -2.119892 .552776
AGEDUR -.0640102 .4823412 -0.13 0.894 -1.009382 .8813612
B1HHSZ .1580255 .199452 0.79 0.428 -.2328933 .5489443
C4SuUPP .5393105 .2917964 1.85 0.065 -.0325998 1.111221
C7DISTS -.001187 .0016364 -0.73 0.468 -.0043944 .0020203
C8MEMW -2.266482 1.352294 -1.68 0.094 -4.916929 .3839651
C11CONTF .0042842 .0060744 0.71 0.481 -.0076214 .0161898
E1FARSZ 1.23529 .6078854 2.03 0.042 .0438564 2.426724
E10INCOM -.1710414 .4285606 -0.40 0.690 -1.011005 .6689219
C17TRNM -.0645035 .8450653 -0.08 0.939 -1.720801 1.591794
D4IITIMFE -1.187735 .6454029 -1.84 0.066 -2.452702 .0772313
C12CONTM .0054254 .007037 0.77 0.441 -.0083668 .0192177
_cons 5.998083 3.517996 1.70 0.088 -.8970633 12.89323

Map showing distribution of protected and unproteced springs
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