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ABSTRACT

Access to safe drinking water is a global challenge, with approximately one-quarter of the
world's population lacking such access. Kenya, like many Sub-Saharan African countries
grapples with water insecurity, leading to the establishment of water kiosks as a solution.
However, these kiosks often face financial sustainability challenges. This study examined the
influence of user household characteristics, technical designs, and governance factors on the
financial sustainability of community-managed borehole water kiosk services in Kisumu County,
Kenya. The specific objectives were six-fold. First, to analyze the influence of water kiosk user
household characteristics. Second, to assess the influence of user housgholds’ sense of
ownership. Third, to analyze the influence of water kiosks’ technical desig layout. Fourth,
to examine the influence of borehole water committee governance. Fifth, s the influence
of the user household participation in governance. Finally, to examin significance of land
ownership in moderating the influence of the user household characterlsncs technical designing
and governance factors on the financial sustainability of com afdged water kiosk
services. A mixed-method research design was employed, com ive data from three
focus group discussions with 31 water kiosk operators and from questionnaires
administered to 460 user households. Descriptive statisti ogistic regression were
used to analyze quantitative data, while thematic analysi nalyze qualitative data. In
the first objective, the study findings revealed that us ad statistically significantly
influence on financial sustainability (odds ratio =3 community-managed borehole
water kiosk services. Other statistical signific ed for time taken to fetch water
(odds ratio = 3.52; p = .001); and househol of the water from the water kiosks
(odds ratio = 11.20; p = .001). For the seco dy findings revealed that payment for
membership to the borehole water kiosk (o .64; p = .001); and users’ perception of
ownership of the water kiosk for the p thin the village (odds ratio = 0.41; p = .001)
were revealed to be statistically sig influencing financial sustainability of community-
managed borehole water kiosk i he third objective, it was revealed that borehole
kiosks that opened twice in a ds ratio = 3.58; p = .050) had statistical significance while
water kiosk discharging w derate pressure (odds ratio = 0.64; p = .070) had
statistically marginal sig ce of financial sustainability. Furthermore, in the fourth
objective, knowledge mmittee members (odds ratio = 0.54; p = .002) and the
frequency of water embers meeting (odds ratio = 0.02; p = .026) were also
tatisti€ally Significant in influencing financial sustainability of community-
the fifth objective, the household contributions towards the
ehole water kiosk (odds ratio = 0.01; p = .001) was revealed to
¢ financial sustainability. Finally, for the sixth objective, the findings
revealed that ership of the land on which the borehole was located (odds ratio = 3.70; p =
.002) was stati lly significant in influencing the financial sustainability of community-
managed borehole water kiosk services. Results from qualitative analysis triangulated these
findings from statistical analysis. For instance, during the focus group discussions, the kiosk
operators were equally concerned about the seasonal patterns in fetching water from the borehole
water kiosks. Therefore, efficient service delivery, water quality maintenance and responsiveness
to seasonal variations are essential for financial sustainability. Membership fees play a crucial
role in financial support, while the complexity of ownership beliefs suggests the need for tailored
engagement strategies. Finally, land tenure issues should be addressed to enhance kiosk
sustainability. Policy-makers and stakeholders should consider these findings to develop
strategies that ensure reliable access to safe drinking water in Kenya and similar regions.
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CHAPTER ONE

INTRODUCTION AND BACKGROUND

1.1 Chapter Introduction
This chapter foregrounds the background to the problem of this study. It explores the issue of
water security in Sub-Saharan Africa, an issue rife with various challenges. It therefore places

this study within a geographical, social and political context. Additio

historical and legal framework of community water service provision ational and
local levels as well as policy framework and previous actions
service provision sustainable. The other prominent areas in t e statement of the
research problem, the specific research objectives, the h research questions, the

justification of the study, the scope of the study and t itations and assumptions.

1.2 Background to the Study

1.2.1 Provision and Status of Safe Ser

Continued access to safe water stpp ains an important issue in water resources
management and developme la, 2017). The United Nations (UN) Sustainable
Development Goals const ility and sustainable management of water and sanitation
for all as the sixth Su opment Goal (SDG6), and this has been shown as related to
seven (7) other Gs nC, 2015). More specifically, Target 6.1 provides for achieving
universal a lw:cess to safe and affordable drinking water for all. The Target 6b calls
engthening of participation of local communities in improving water and

ent (Ortigara et al., 2018). The SDG6 targets 6.1 and 6b appreciates Five (5)

for support
sanitation manag
aspects of access to water, including universality (accessible to all), equitability (proportionately
accessible in the rightful manner), safety (within the water quality standards), affordability
(within the pricing which is economically feasible in the said community) (Ojha et al., 2018),
and participation of local communities. The Constitution of Kenya-2010 provides that “every

person has the right to clean and safe water” (CoK, 2010: 43 (1d)), while Kenya’s Vision 2030’s
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goal is “to increase both access to safe water and sanitation in both rural and urban areas beyond
present levels.” These Global and National level policy documents acknowledge and commit to
the importance of the water resources and related services as a basic need and the desire for its

optimal management.

However, safe drinking water, while abundant in some countries, remains a scarce communal

resource in most regions worldwide (Contzen & Marks, 2018). The UN O and UNICEF

estimated one in any four people lacked safely managed drinking water j omes in 2020.
Furthermore 19% representing 1.6 billion people were unable to acce

water (WHO/UNICEF JMP, 2021). At least eight of 10 of the 1.6

managed drinking
facing in access
to safely managed drinking water live in the rural areas. The F-JMP defined safely
managed water as drinking water from an improved is located on premises
available when needed - free from faecal and pri

2017). It further defined the basic level as th

contamination (Organization,
water from an improved source and
provided the collection time to be less tha r a round trip, including queuing. The
third level was the limited, which is dmsinkin r from an improved source for which the

collection time exceeds 30 minutes 1\ trip, including queuing. The remaining two lower

levels of the ladder, accordin Ve unimproved (drinking water from an unprotected
source) and surface water (drinki ireetly from open surface water).
Improved water spurce e that, by nature of its construction or through active intervention, is

piped water int seholds or compounds, public tap or standpipe, tube well or borehole. On
the other hand, improved water encompassed a cart with small tank or surface water (Barnes et
al., 2018; Marks, 2012), protected dug well, protected spring, and or a rain water point (Marks,
2012). Though there exists numerous improved drinking water sources, it is estimated that over a
quarter of the Global population still depends on unsafe drinking water supplies impacted by
faecal contamination (WHO, 2017). Furthermore, an estimated 2.2 billion people do not have

access to safely managed drinking water (Ovink et al., 2023). Such persons probably use water

2
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from unprotected or open surface sources. Around 829,000 people succumb annually to diseases

directly attributed to unsafe water, inadequate sanitation and poor hygiene (Khalifa & Bidaisee,

Countries in sub-Saharan Africa have particularly low levels of access to safe drinking water.
Adopting the JMP Ladders, established in 2017, the WHO and World Bank estimated the
tion, those at the
ica (93%) and
n and Ethiopia (at
%); and Burkina

percentages of access to basic drinking water services in Africa. In their esti
top were Egypt and Libya (99%), Tunisia (96%,) Algeria (94%), S
Botswana (90%). Those with the lowest access were Chad (39%), S
41% each), Democratic Republic of Congo (43%), Central Africa

Faso and Uganda (at 49% each). These estimates were e proportion of the

country’s 2017 population data. The basic drinking wa eir case was defined as
drinking water available when needed, free from co d a round trip to collect water
taking less than 30 minutes. Kenya, representin ends, was estimated in the WHO/WB
study at 59% but it has improved to 63% F JMP, 2023). It was also established
that about 70% of population residinggia rur s, has only about half of rural households

identifying an improved water poi main drinking source (Wyche & Olson, 2018;

WHO, 2015). \

acies in safe water facilities were socially and politically

In a number of case

induced challen cd Wy the established water governance. The concept of water

S,

governance r. the range of political, social, economic and administrative systems that are

in place to d manage water resources (Zentai & Gronemeier, 2022). These are
expected to del water services to different levels of society (Rogers & Hall, 2003). In other
words, water governance has been defined as the system of actors, resources, mechanisms and
processes, which mediate society’s access to water (Cleaver & Franks, 2007). Governments,
communities and development agencies have heftily invested in water projects. However, many
such projects either failed or lacked the sustainability component (Kilonzo & George, 2017).
Providing water security is a key dimension of poverty reduction in developing countries.

Despite the political efforts, and economic, social and financial investments, existing data

3
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indicates moderate progress to date, and huge inequalities appear when comparing access to
water within rural or urban areas, and trends within different regions. While in most developed
countries the provision of safe, regular and adequate water services (Pearson et al., 2016) is in
the purview of the national and devolved governments, it is sometimes not the same in the
developing countries. In many developing countries, water service provision in the rural areas is
left to community management structures, while the national and devolved state actors seek to

provide for the urban and peri-urban residents. The community-managed sup

of arrangements, sometimes guided by the source of funding from the sy “dn some instances,
the funding institution may provide a greater chunk of the initial cons

101 ent, with or
without community contributions, while such a community ma cover related post-

construction expenses.
\&ead of schedule, globally, an
\ proved drinking water within a

18). According to (Kelly et al., 2017)

Though the millennium development goal on water
estimated 2.2 billion people remained witho
reasonable distance from home (Khalifa
approximately one-third of boreholesgin ru -Saharan Africa fail within five years of
construction. Observable causes (\ ilure can be categorized into either technical,
governance or both. Some of hnical Causes include the design of the water systems and
pipelines, connections an e water yields, water quality and treatment as well as
unaccounted for wate ges. Some of the issues of governance may include siting of

boreholes, kiosks,or o ring collection points land tenure and ownership, policies and

procedures ction, Use and accounting of revenues from the water service points,

establishing ctioning of the water committees, operation and servicing of water systems.

Kelly et al. (2017) observed that interruptions in water service may compel users to revert to
alternative, potentially unprotected sources. As a result, modelled data suggests that these may
undermine any health benefits provided by the water systems. Such source switching, though not
always, may also be driven by seasonal factors (Contzen & Marks, 2018). Previous research
studies on factors associated with water system functionality in rural areas have focused on water

systems with hand-pumps since these were the primary means of providing rural water supply by

4
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most enabling actors. However, other types of water extraction technologies exist, including
motorized pumps such as fuel, electricity or solar-powered mechanized systems (Nyakwaka &
Benard, 2019; Kelly et al., 2017). The rates of access to domestic water services in rural sub-
Saharan Africa (SSA) are among the lowest worldwide (Marks et al., 2013). One reason for the
slow rate of progress is that installed water infrastructure regularly fails before the end of its
design life. Currently, the rural water systems in developing countries have proven to be more
difficult to keep functional than constructing and often, the systems prematurely breakdown due
to technical design and governance related issues.

In Tanzania, a study established 46% non-functional public impro %ts in rural areas

(Taylor, 2009), while in Kenya and Ethiopia, it was estima of the existing water

points were broken down. Localized to Kenya’s Si nfyly of the 80 water projects
constructed by various development agencies in th 90% were non-functional by
the year 2006 (Oraro, 2012). Preliminary ma

Office, as of October 2020 and whose r

tet points by Kisumu County Water
ublished, estimated a failure rate of
between 24% and 40% of the points m ed er User Association committees. In Nyando
Sub-county of the Kisumu County,
2009, and further developed a

ehabilitated more than 100 failed water points in
1 squrces. However, common factors in such failed projects
were identified as ownershi

2019). Locally, to

agement issues by communities (Nyakwaka & Benard,
County, community-managed water points have mixed

revenue contributions a ees; upfront flat figure payments or pay-as-you-fetch methods.

Such decisio sses arc taken by the water service management committees or relevant

institutions € water points.

1.2.2 Legal and Policy Frameworks Governing Community Water Supply
1.2.2.1 Global Community Water Framework

With its establishment and acceptance, perspectives have risen on sustainability as observed by

Phillips & Pittman (2014). One such perspective is the Global environmentalism that focuses on
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the depletion, pollution, species and habitat loss and climate change. The second other
perspective is the technological optimism (limits-to-growth viewpoint), which holds that human
ingenuity and technology will be able to conquer environmental problems. Unfortunately, this
does not happen in many of the problems raised earlier. Some have actually incorporated
environmental factors in the economic models, while others have questioned the fundamental
level and desirability of the endless economic growth on a planet with finite resources. In this

regard, some have advocated for a “steady-state society” with qualitative rathefythan quantitative

economic growth, while others have advocated for new forms of m that better
incorporate environmental and social concerns. The third perspectiv ial advocates have
argued that global inequalities where countries with low global consumes almost a
quarter of the world’s resources. The final perspective i spiritual and ethical
observers who argue that the crises facing humanity of misplaced values. In

summary, these perspectives are held by e ironmentalists,

equity and

environmental activists.

Absence of a sound regulatory system as egulator are generally held as constraints to

good performance by the public asw ivate sector operators. In either of the cases, the

regulator should have a clearl ed mandate and authority, with an independent source of
funding. The primary res li regulator should be to supervise operators, both public
and private. Two ty s are necessary; that is, quality regulation and economic

regulation. Quali used to track the quality and delivery of service providers. It

entails moni ice Operators to determine whether they are meeting their contractual

obligations ccess to the service coverage and quality within the authorized tariffs
rather than me providing access to dysfunctional infrastructure. To do so effectively, the
regulator should define goals and performance standards so that actual service delivery can be
compared with them. In addition, the regulator should define the tariff policy, provide
information on required investment to meet stated goals, and advise on funding sources to meet
the investment goals. The minimum standards to be followed are to be defined by central
government, leaving regional governments to define local standards, provided they are not lower

than the national standards. Best practice suggests that both public and private sector service

6
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providers should operate under the specified targets, with regards for exceeding such targets and
sanctions for failure to meet them in terms of costs and timeliness. Quality regulation is needed

to monitor the implementation of reform measures and the flow of resources into the sector.

Competition between the operators and benchmarking are considered to be powerful instruments
of economic regulation (Lannier & Porcher, 2014). Competition helps improve performance
. Benchmarking

(McDonald,

and/or reduce costs, hence reducing the charges and improving affordabili

yields information that can be used for performance comparison and tau
2016). Its outputs can give signals, which can help to determine whet
achieve the targets. The information it provides can give signals e used for making
mid-course adjustments to technical strategies in order to im formance. In view of
the importance of such information, central governm rovide incentives to local
governments and operators for good reporting.

1.2.2.2 History and Policy Framework of C r Services in Kenya

The legal framework for water servi& ion enya draws back to several years. There is a

10
detailed historical institutional an@ legal fi work, adopted by this study, dating back to 1974
(Butterworth & Juma, 200 institutional arrangement of water sector began with

aster Plan. The plan had two objectives. One objective was

development of the Natio

to ensure availability t easonable distance, to all households, by the year 2000. The
second objecti quired§gthe Government to directly provide water service to consumers in
addition to ol slicy making, regulating use of water resources, and sector financing

activities as p or in the Water Act, Chapter 372. Both objectives were noble pursuits by
‘New’ African governments following independence, including Kenya. However, the second one
was contradictory, as the Government acted as the referee (policy setting) but also as the player
(service provider). The implementation of the plan saw the upgrade of the Department of Water
(DPWP) at Ministry of Agriculture to Ministry of Water. By the year 2000, the Ministry of
Water had developed immensely and was managing 73 piped urban water systems serving 1.4

million people and 555 rural water systems serving 4.7 million people.
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In 1988, the Government of Kenya established the National Water Conservation and Pipeline
Corporation (NWCPC) (Kamuti, 2013). The purpose for NWCPC was to take over management
of government-operated water supply systems in 21 urban centres serving 2.3 million people and
14 large water supply systems serving up to 1.5 million people across rural communities.
However, 2.3 million other people were served by systems operated by self-help (community)
ict water officers.

2000, Ten

groups with funding from donor organizations and technical support from Dis

Large municipalities were licensed to supply water within their
municipalities supplied 3.9 million urban dwellers. Persons not serv any ‘of the above
arrangements did not have a systematic water supply service. Th e do with such
supplies, as they were able to provide for themselves. Alte rectly collected water

from open water source or some other sources on a daily

While setting up of NWCPC was a noble goal esS'than half the rural population had
access to potable water. In urban areas, only, t i the population had access to potable

and reliable water supplies. Furtherm by the access to safe water was estimated to

average only 59% (safely managed, limited UN ladders). As well, the initial Master

Plan’s aim was only concerne t the aCCess of water at a reasonable distance. In the same

2000 assessment, it was i e quality of water accessible to be less than half of the
rural population. In 1 ment’s budgetary constraints led to its failure to deliver the

promised water gervic eading to the “handing over”. Though there was a general

agreement o nged to hand over Government water supply systems, there was less
agreement atW® meant for the Government to hand over public water supply systems to

others.

In 1997, the Ministry of Land Reclamation, Regional and Water Development published a
manual giving guidelines on handing over of rural water supply systems to communities. The
manual indicated transfer of management of water supply schemes stressing those communities
would act as custodians of the water supply schemes (asset); take responsibility for operating and

maintaining the systems; with the aim of community management being in ownership of the

8
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water supplies and associated assets. The criteria for the community to take over included the
ability to pay, the capacity to operate and maintain the system, involvement of women in

management and the ability and willingness to form community-based groups with legal status.

In 2002, ten schemes serving 85,000 people had been handed over under these guidelines.
However, these hand-overs focused on management and revenue collection, and not full transfer

of the assets. While there had been approaches to sensitize for women inclusioghand participation

in community development activities, not many communities had em at concept. In

addition to that, two criteria on the capacity to operate and legal sta community-based
institutions were not properly articulated. These capacities were d nd took time to get
implemented, while Ministry officials themselves did not h
the same skills within the said communities. The resul
systems were either not handed over, handed over i handed over failed to remain
functional.

In summary, the Manual had both positi tive attributes. First, the acknowledgement

C a

that the success of the systems dep wnership by the communities was a great policy

commitment by the Governm was an acknowledgement by the Government bureaucrats,
though reluctantly, that t had something to offer in the management of their
water service provisi capacity to operate and maintain a system is one that needs
to be built. Ho ev& ual did not categorically outline the responsibilities or how
communities gain such capacity. If anything, the Government officers were themselves

not prepare ther requisite skills to build that capacity. Furthermore, the handing over

process was a r of the constraints in fiscal budgets; hence the Government could not allocate
any further funding towards building such capacity, to its officers or the communities. Third, in a
majorly patriarchal Kenyan rural society, the involvement of women in management was ideally

a long requirement, which needed time to strengthen mainstreaming of gender issues.

Based on these experiences, the Government developed a fully-fledged policy: The National

Water Policy (NWP), adopted by Parliament as Water Sessional Paper of 1999 (Government of

9
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Kenya, 1999). First, the Government’s role was redefined away from direct service provision to
regulatory function. Second, the service provision was to be left to the Municipalities, the private
sectors and the communities. Third, the Water Act, Chapter 372 was reviewed and updated, with
attention to transfer of facilities. Thus, the Policy justified handing over as the ownership of the
water facility encourages proper operations and maintenance (O&M); and encouraged that the

facilities should be handed over to those responsible for their O&M. The Policy stated that the
Government would hand over urban water systems to autonomous dep&witbin local

authorities and the rural water supplies to communities. \
1 "Task Force that
r e the Water Act. The

Water Bill was published, passed by Parliament and p 1 Kenya Gazette in 2002,
coming to effect in 2003 (as the Water Act 2002). S eforms of the Water Act 2002

While developing the NWP, the Government also established
reviewed the Water Act, Chapter 372 and developed a Dra

were witnessed with regards to the manag ernance of water resources and
provisions in Kenya. First, there was separatio nagement of the water resources from
the provision of water services. Seco ere paration of the policy making from day to

day administration and regulation. was decentralization of functions to lower level

state organs. Fourth, there wa Wﬂ f non-governmental entities in the management of
' offa’

water resources and in pr services. As such, there was recognition of the minister

in charge of water Id be responsible for the Water Resources Management
Authority (Part Il Sectign’46)jand Water Services Regulatory Authority (Part IV, Section 7) as

by Jason (2015) in Figure 2.1.

represented s ca

10
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&

Figure 1.1: Schematic Desi uctures in Water Act 2002
(Source: Jason, 2015 &

The Water Re es Management Authority (WRMA) was to be responsible for the allocation

of permits e ent of water resources’ management strategies. Under WRMA were the
Catchment Ar dvisory Committee (CAAC); and Water Resources Users Associations
(WRUAs). The Water Services Regulatory Boards (WSRB) was to license water service
providers of more than 20 households. As such, the community-managed water systems needed
to obtain the license. Under the WSRB, there were the Water Services Boards (Section 51) and
water service providers. The Water Service Boards (WSB) has to identify a service provider to

provide water. The water service provider was defined as “a company, NGO or other person,
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providing water services under and in accordance with an agreement with a license (Water

Service Board)” (Section 53(2)).

In these provisions, some limitations can be identified in the Water Act 2002. First, the
community-managed water systems, old or new, needed to obtain license from the WSRB to
continue to provide the water service. This was opposed to the previous order where this was not

required. This requirement presents a legal pluralism. Legal pluralism reférs to a situation

characterized by co-existence of multiple normative systems all experie idity (Mumma,

2005). For example, in Kenya, rural poor typically live within norm ewOrks in which
state-based laws are not as applicable and effective as the otherwis -traditional norms.
Second, the WSBs were prohibited from engaging in direct ige provision, except if no
provider was available or willing. This exception provi ity for a WSB that is not
willing to release such responsibility to a provi role assigned to the non-
governmental entities is rather marginal, despit investment that such entities continue
to make in the water resource managemeng, a rvice provision. Fourth, Section 3 of
tate. Water resource “...whether above or

Water Act 2002 vests every water res@uce 1

below the ground...” is therefore o e State. The right to use water is through permit

(Section 6), implying that the unity has to pay for access of a water resource that was

purportedly to be owned ly, the criticisms of the Water Act 2002 include its

vesting of all water re tate, centralizing control of water resources in the Minister,

and subjecting the right se'Water to a permit requirement.

1.2.2.3 Cha [ and Policy Framework in Kenya’s Water Service Provision

Devolution under Kenya’s new constitution (Laws of Kenya, 2013) has had wide-ranging
implications for the water sector. It recognized access to safe and sufficient water as a basic
human right (Article 43(1) (d)); and assigns responsibility of water supply and sanitation to 47
counties (4™ Schedule, Part 2, Sec. 11 (b)). The purpose of the Water Act (2016) was to align the

water sector with the Constitution’s objective of devolution. The Act recognized that water

12
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related functions were a shared responsibility between the national and county governments and

gave priority to the use of abstracted water for domestic purposes over irrigation and other uses.

The 2016 Water Act has re-defined roles and responsibilities. Some roles have been renamed
from the Water Act 2002, including Water Resources Authority (WRA) to replace the Water
Resources Management Authority (WRMA); Water Tribunal (WT) to replace the Water Appeals
Board (WAB); and Water Sector Trust Fund (WSTF) replacing the Water Sehvices Trust Fund
(WSTF). The other changes include Basin Water Resources Committee t the Catchment
(WWDASs)
SP have been

Area Advisory Committees (CAACs); and Water Works Develop
replacing the Water Service Boards (WSBs). Meanwhile, WA

retained.

se of water resources through

ell, the WRA is responsible for

The WRA’s objective is to protect, conserve, contro
the establishment of national water resources
formulation and enforcement of standards, regulations for management and use

of water resources; planning and issui fw straction permits and setting and collecting

permits and water use fees. The W >owith the constitutionally guaranteed right to water

and the need to protect cons provides a strong basis for the national regulation and

monitoring of water and sew es. This is critical to protect the interests and rights of
the consumers from set minimum national standards. As such, the functions of

rce water services standards and issue licenses to the Water Service

WASREB have bgen maimntain@d in the 2016 Water Act. WASREB holds the mandate to approve
tariffs, moni « 0

Providers.

The 2016 Water Act provided for the establishment of WRUAs, which are community-based
associations for collective management of water resources and resolution of conflicts concerning
the use of water resources. The BWRC may contract WRUASs as agents to perform certain duties
in the water resource management. The BWRCs will be committees of the WRA whose
members will be drawn from stakeholders within the basin and their aim is to achieve water

resources at the basin level. The new BWRCs will retain the same regional functions as the

13
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former CAACs, which is to manage catchments, to facilitate establishments of water resource

users’ associations and to play advisory role to the WRA.

Table 1.1: Regulatory for Water Service Provision

Areas

Global Arena

National Level

County Governments

History

MDG (2000-15)
SDG 6; Target 6a and 6?
(2015-30)

Water Acts, Chap 372.
Sessional Paper 1999.
Water Act 2002.
Promulgation of CoK
(2010).

Water Act 2016.

Municipalities and urban
centres.

munity groups.

Nature of Problems

Understanding access to
safe and sufficient water
as a basic need

Institutional weaknesses,
inadequate funding,

conflicts due to overlappi
roles and responsibiliti
key public sectors

Process

effectiveness

Ensure availability and
sustainable management
of water and sanitation

Regulatory proce
access, qualit
impact of the

aries from geographic
and residences. The
ies being established.

ontinued functionality,
reduced non-revenue water; and
multiple uses

for all
(Source: Author’s Construct, 2021)

~
lic ;rks as water works whose water resources is

The 2016 Water Act defines the natj
K ional government’s share of the national revenue

cross-county in nature, financed @ut of th

and intended to serve a fun tional government. These may include assets such as

water storage and water the bulk distribution of water services. Furthermore, it
specifies that develop
WWDAs whil
2016 Wate

from WWDASs

nagement of national public works will be undertaken by the

countygpublic works will be a responsibility of the respective country. The
&s for handing over of the national public works upon commissioning
county government, joint committee or authority of the county government
if the water works assets exclusively rest geographically within their jurisdiction. The WSPs
shifted their responsibilities to county governments who now assumed mandate to provide water
services. WSPs are responsible for provision of water services within the area specified in their
licenses and development of county assets. Currently, WSBs sign service level agreements with

the WSPs and the regulator issues licenses to WSB. Under the new Water Act of 2016, the WSPs
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must apply again for new licenses to WASREB. Table 2.2 provides a summary of history, nature

of problems and process for effectiveness at the global, national and county government levels.

In concluding the legal and policy framework review, a few areas of consideration relevant to
this research were noted. First, there are regulatory processes that exist. For example, the Kenyan
Ministry of Water has provided the Water Resources Regulations, 2021 for Water Act (2016).

However, it is usually the enforcement of rules and regulations provided th&rein that are not

consistently undertaken. Moreover, there are pluralism and multi visits in the

enforcement of such regulations. For instance, in Kenya, one needs for drilling
authorization permit, National Environment Management Authori or environmental
impact assessment and Water Service Provider (WSP) fi no-objection. In this
scenario then, the Water Officers from the county and S ces seem to only supervise
the work and investments by county Government. E{ e lishment of water source, or
otherwise, is a powerful political call tool for orotherwise dissuading communities
from voting. With time, when being used f ediency, then the rules and regulations

guiding such establishments are seemi dis

\

1.3 Statement of the Pr
Access to at least basic d 1s about 63% in Kenya (WHO/UNICEF JMP, 2023), with
a wide discrepancy

s 58%

ral and urban communities. Access to improved water in

isumu CIDP 208, 2022), with some areas like West Nyakach Ward

Kisumu County,
being as 1 S Qd Seme Sub-county being 42% of the people. While water service
provision is cture intensive with complex engineering processes, a limited number of
government and development agencies are unable to start or successfully finish their water
projects (Hamlet et al., 2020). Therefore, many funders and development agencies resort to
establishing boreholes with kiosks extended from such boreholes, as improved sources of water.
Though a noble idea of reaching out to community members, these borehole water kiosks are

insufficient in number. Furthermore, they frequently become dysfunctional within a short period

of time (Moriarty et al., 2013). For example, while a study reported that 19 of 25 (76%) donor-
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funded water projects were non-functional in September 2018 (Nyakwaka & Benard, 2019c), the
mapping by Water Department of County Government of Kisumu (CGK) conducted in 2021

showed non-functionality of 24%.

The frequent break down of boreholes and borehole water kiosks implies that the kiosk water
service is not available during such time; therefore, not providing the user households with safe

and regular water service that were aimed at the time of establishment. The users of such non-

functional water kiosks are faced with the options of lacking access t t quantity and

quality of water with the desired regularity. Hence, the users of such - ional"water kiosks
revert back to use the water from sources that might not be sa@n e or insufficient
quantity. It is estimated globally that 829,000 deaths are W. i e (Priiss-Ustiin et al.,
2019), with many countries in SSA countries, including a one of the highest disease

burden associated with the poor water, sanitation an

Ny

ve already been realized. Furthermore, the

n there is frequent case of the
water kiosks, there is reverse of the gains that ecll made on the incidences of water-
related diseases, burden on members of the ng water from far distance, or loose of

regained time and livelihood activitie t m

turn-around time before such water 10sks, borehole or piping) are restored to operate,
frequency of their breakdown, ontinuous operations and maintenance of the water kiosks

are key components of the t igns and governance of such community-based water

systems. On the oth
how the kiosk

influence t d n@onalities. Therefore, this study sought to investigate the influence of

1s currently limited research conducted and documented on

r howseholds’ characteristics, technical designs and governance factors

user househo aracteristics, borehole water kiosk technical design factors and governance
factors on financial sustainability of community-managed borehole (CM-BH) water kiosk

services within Kisumu County in Kenya.
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1.4  Research Objectives
1.4.1 General Objective of the Study

The general objective was to investigate the influences of user households’ characteristics,
governance and technical design factors on financial sustainability of community-managed

borehole water kiosk services within Kisumu County, Kenya.

1.4.2 Specific Objectives of the Study

1. To analyze the influence of water kiosk user household ch I1 on financial
sustainability of borehole water kiosk services.

2. To assess the influence of user household’s sense on the financial
sustainability of community-managed borehole wat

3. To analyze the influence of water kiosks’ tech nd layout on the financial
sustainability of community-managed bore 108K services.

4. To examine the influence of boreho mittee governance on the financial

sustainability of community-manag ter kiosk services.

5. To assess the influence of th 1d participation in governance on financial

sustainability of commun K orehole water kiosk services.

6. To examine the 51gn1ﬁcance of land ownership in moderating the influence of the user
household characterlstlcs, techmcal designing and governance factors on the financial

- . uw
sustainability of community-managed borehole water kiosk services.

1.5 Res s@ns

The overall on” for this study was: What significant user household characteristics,
technical designs™ and governance factors influence sustainability of community-managed
borehole water kiosk services? The sub-questions for the study include:
1. What influence does user household characteristics have on the financial sustainability of
community-managed borehole water kiosk services?
2. How does user household’s sense of ownership influence the financial sustainability of

community-managed borehole water kiosk services?

17
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3. How do water technical designs and layouts influence the financial sustainability of the
community-managed borehole water kiosk services?

4. In what ways does water committee governance influence the financial sustainability of
community-managed borehole water kiosk services?

5. How does the user household’s participation in governance influence financial
sustainability of community-managed borehole water kiosk services within Kisumu
County, Kenya? ‘

-

6. What is the significance of land ownership in moderating the influence of the user

household characteristics, technical designing and govemanceﬁors o}the financial

a. O
sustainability of community-managed borehole water kiosk services%

1.6 Justification of the Study

An estimated 844 million people remained without oved drinking water within a

reasonable distance from home in 2019 (Gom , while 2.2 billion people lacked

access to safely managed drinking water ¢ aisee, 2018). While establishments of

water infrastructure are capital intensivgjand th ms are inadequate, approximately one-third

of boreholes across rural Sub-Sahara il within five years of construction (Behnke et al.

2017). Preliminary mapping o ources by Kisumu County as at February 2020 established
that 24% (70 water point 2 water points mapped were non-functional; suggesting
a breakdown status o g water kiosks, the situation seemed to be worsening going
by prevailing facters.

The study r tainability of community-managed boreholes with multiple water service
kiosks in rural a had not been conducted in Kenya, neither had a model for management been
established. Even the Kenya Water Service Regulatory Board (WASREB) only provides for
organized water service providers of the County Governments and missed the description the
rural community supplies. Several authors have made several suggestions for future study in
areas with regard to sustainability. For example, Contzen and Marks (2018) recommended a
definition of the full range of explanatory factors of kiosk use, investigation of contextual

influences by comparing kiosks in institutional and public kiosk settings and investigation of

18
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whether the underlying mechanisms differ with regard to different antecedents of sense of
ownership. This study incorporated some aspects in areas as identified by Contzen and Marks
(2018b), including technical and governance factors of water collection kiosks and household
water use patterns at the boreholes and kiosks. Furthermore, aspects of extension of additional

types of cooperation related to the water collection kiosks’ routine maintenance and repairs were

explored.

The significance of this study is the enhancement of policies and sustaine | viabilities of
water kiosks and enhanced governance of borehole sources and wate t the¢ local levels.
The study on the water governance endeavoured to bridge the owledge of social
context, household engagements in water kiosk gove local water policy

dimensions. Furthermore, information generated by this n enhancing the financial

sustainability of community-managed borehole wat
Globally, national governments seek to i icies to generate and sustain socio-
economic growth and development bygmcrea uctivity and improving the access to safe
water and well-being of their peoplés ished by Cheevapattananuwong et al. (2020). The

dilemma is when such wate stryct development had significant impacts on local

financial sustaifi@bilitypof the community-managed borehole water kiosks. The seasonality of the
use patterns o water kiosk, strengthened by the perceived sense of ownership in specific
administrative areas are also significant contributions that this study makes to the new body of

knowledge.

1.7 Scope of the Study
The geographical scope of this study was limited to three Sub-Counties within Kisumu County

as at the time of site selection in 2021. The research focused on the user households’
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characteristics, technical design and water governance of community-managed borehole and
water kiosks within these Sub-Counties. These Sub-Counties included Nyakach, Nyando and
Seme which were sampled to represent the rural communities of Kisumu. This study considered
community-managed boreholes which had two or more extensions to institutions, public or
homesteads as the water service collection points. The borehole or water kiosk must have been
handed over for community management through the Water Users Associations (WUAs), with

methods of financial revenue generation and spending towards financial sustainability of such

projects. «\
1.8  Limitations of the Study %\
designs and water

a at one point in time for

The study was cross-sectional for the user characteristi

governance, that only looked at both quantitative and e
financial sustainability of community-managed bor k services. It did not look at a
longitudinal process that would have given dat ect at different time span. Therefore,

the use of mixed method for data collecti seholds, focus group discussions and

=

ergfore only have generated information and findings of

key informant interviews complement ted the validity and authenticity of findings

established. The second limitation o was on the study site, which had predominantly

one ethnic community. This

perspective from one suclpcthiii nity on the financial sustainability of the community-
managed borehole w % ever, noting that access and use of the borehole water kiosks
are usually for illage hieh even in other areas of Kenya, are never cosmopolitan but
predominan it%by one ethnic groupings, the data and findings generated might be
replicated in 1 community-managed borehole water kiosk services.

This study was designed during the COVID-19 pandemic prevalence but the data was collected
during the window period of protocol observations. While appreciating that the period was the
second and third years of Covid-19 pandemic, it might have precipitated certain impacts on the

type of method and tool for data collection and the type of data the respondents and participants

submitted. As the study was being organized and data collected, the researcher was cognizant of
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the protocols laid by the Ministry of Health and triangulating the information generated from

different sources.

1.9 Study Assumptions
This study, investigating influence on the financial sustainability of community-managed water
kiosk services made some assumptions. First, the study assumed the water kiosks are the

predominant models for providing improved and safe water services in ruraldareas of Kisumu

County. Secondly, the study assumed that most of the water kiosk ndent on the
boreholes as their sources of improved water; and not piping from a thé@sources. Third, the
study assumed that the respondents, key informants and participa tood the aspects of
the household water uses, the technical design and water co ance issues as well as
the basic issues regarding financing the activities of t

kiosks.

-managed borehole water

1.10 Operational Definitions of Key T
Community-managed water service § e model in which the members of the water

borehole or water kiosk elect select t& ommittee members to take charge and oversee the

affairs of their community-ba, tem.
Community water 1s defined as the evolution of the informal networks,
partnerships andgjoint iston-making processes (dialogue and negotiated outcomes) as

ir‘water governance, while addressing efficiency and effectiveness in use

Improved water source is a source that is protected from external contamination and can be

accessed by a household member within 30 minutes round trip (Gomez et al., 2019).

Interruption of community-managed water kiosk is defined as the period between the water
kiosk breakdown, during which the users cannot access the water services, to the time when the

system is restored or repaired, and the users can access the water service.
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Financial sustainability of community-managed water kiosk is the availability of financial

resources for continued service of water supply projects over time to serve their own purposes.

Operations and Maintenance (O&M) is defined as all justified recurrent activities and

expenditure incurred by the water committee or operators during their businesses.

User fee (tariff) is the justified price charged for the water kiosk service for reasonable

cost of providing the required services at the kiosk. \
Water kiosk was defined as a booth or stand tap for sale or @ater to the users who

come to fetch water for different needs.

Water Kiosk Service means the point of s tet” services and all other incidental
services provided therein. %

Water kiosk operator is defined a&%n who is stationed at the water kiosk to open and

close the kiosk tap, collect m om_sal€ of water (where applicable). In this study, it also
included the water atten son, as appropriate for the water kiosk management
committee.

Water techni defined at the person who is responsible for repairs, maintenance and or
servicing o tef@ystem as appropriate. In this study, it also included the water plumber, as

appropriate for ater kiosk management committee.

1.11 Organization of the Study Document
This study is organised into five chapters. Chapter 1 provides the introduction with the
background, statement of the research problem, research objectives and research questions and

hypotheses. It also provides the justification and the research limitations. Chapter 2 presents the
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literature review including theoretical, empirical and conceptual framework for the study.
Chapter 3 presents the methodology for the research, including the research philosophy, location
context, type of data, tools of collection and analysis of the factors influencing financial

sustainability.

Chapter 4 captures the research data presentation, findings and interpretationg, First it provides

the descriptive frequencies of the data, the associations between iability outcome

indicators and various independent variable categories. It ends wit tions of the

influence of the predictor variables on the financial sustainability
the discussions, conclusions and recommendations from the

been done using the APA style follows as provided by sion 7.0). Finally, there

hapter five presents

erencing section has

are appendices attached for the approvals, ethical as sed.

D

h the problem under study is founded on.

1.12  Chapter Summary

This first chapter focuses on the cofifékt on
Accordingly, it provides the statu o&e clobal, regional, national and local access to safe water
from improved sources. Mo dgscribes the context within which water is considered a
scarce resource in Kenya ost regions within Sub-Saharan Africa. Additionally, it

O i
the complex e eerin q;rements and infrastructure intensiveness of establishing water

explains the difficulti ing to achieve water security in the developing world, such as

n‘ the agencies that are involved rely on the borehole water kiosks, which
though inade r¢ fraught with problems and frequently become dysfunctional at some point
after being han over. To add on, the chapter elucidates on the research problem and the
specific areas under scrutiny in this study, namely, the user characteristics, technical designs and
governance factors that influence financial sustainability of water kiosk services. It also provides
the guiding questions, significance, scope and limitation of the study. It concludes by outlining

the operational definitions of the key terms used.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Chapter Introduction

This chapter divulges the theoretical framework on which this study was hinged and empirical

literature on kiosk water service provision and sustainability of such infrast re. The theories

addressed are the common-pool resource theory and the socio-technolo eorylln the process
of the review, various assessments towards sustainability of ¢ it ater supply are
presented. Furthermore, the researcher sets down outstanding i therein. The final

section of the chapter encapsulates the conceptual frame the variables of this

study are premised.

2.2 Theoretical Review of the Study

There are several theories reviewed to be re is study. These included the common pool
ry of the tragedy of the commons (Hardin,

utnam et. al 1993; Durlauf & Fafchamps, 2005);

resource theory (Ostrom & Gardner, t
1998), social capital theory (Co Ql ;
socio-technology theory (Rgpo nd the sustainability theory (Davis & Brikke, 1995;

Adams, 1998). The theo t of the commons postulates that the demand grows in step
with population (whi% ined fixed). The social capital theory postulates on the social

organization fagilitating achievement of goals with features such as trust, norms, and

networks. ility theory postulates that the water provision systems remain and

benefits real ile being operational, functional and utilized by the users. However, the
common-pool resources (CPR) theory and socio-technical theory were relevant for and used in

this study.

2.2.1 Common-Pool Resource Theory

Global progress towards the goal of universal, safely managed drinking water services are

shaped by the dynamic relationships between water risks, values and institutions (Koehler et al.,
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2018). With this kind of experience, water is always viewed as a natural resource, which ideally
is considered as a common resource, which is needed by all human beings, and all other living
things. Common-pool resources (CPR) are natural or man-made resources where exclusion is
difficult, and yield is substractable. In other definitions, CPR focused on structure of the resource
(Ostrom & Gardner, 1993). The authors (Ostrom and Gardner) cited CPR as focused on the
property regime related to a resource (or other common property) and the second attribute of

private goods. Millions of CPRs exist in natural settings, ranging in scale fro shore fisheries,

irrigation systems, and pastures to the vast domains of oceans and th

Gardner, 1993). \

Two attributes of the CPR definition by Ostrom and Gagdner, unded further. First, the

re (Ostrom &

attribute on difficulty of exclusion stems from many factos, ing the cost of parcelling or
fencing of the resource and the cost of designing property rights to exclude others
from accessing the resources (Pérolat et al., 2 on is not accomplished by the design
of appropriate institutional arrangements, expected in the provision of the CPR.
After all, what rational actor would ovi e maintenance of a resource system, if non-
contributors can gain the benefi as the contributors? The extent to which a CPR
will be provided is a com: em, depending on how preferences are articulated,

aggregated, and linked tion of the resources (Choe & Yun, 2017).

The second att@bute of is substractability. The substractability is key to understanding the
dynamics W &gedy of the commons can occur (Baerlein et al., 2015). The resource
units (like serv water from water kiosk) that one person appropriates from a CPR are not
available to others. Unless the institutions change the incentives facing appropriations of water
from, for example water tanks, one can expect substantial over-appropriation. In a similar
substractability, a private water vendor using a bowser, who is a member of the water user
association, cheaply accessed water from a kiosk (at the domestic use tariff) and selling at higher
prices, while reducing the quantity available for other users who do not have such capacity. The

private gain is thus very likely to overbalance any single water vendor’s share of the social loss.
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In the prevailing CPR theory, the temptation to free-ride on the provision of key water
infrastructures, such as a kiosk, is viewed as a major deterrent to successful use of the service.
Observing other authors, Ostrom and Gardner (1993) described this problem as illustrated in
their criticism. One, the logic of the individually rational utility seeker may not coincide with the
logic of the community. If for example, a beneficiary individually observes that their leaky and

misaligned water piping required improvement, they will not invest in coftective action on

individually rational grounds. Assuming a sizeable number of users,
follows. If one user invests time, energy and money required im annel going
through his or her own land and other users do not make compara ive investments in a
coordinated fashion, then the payoff in improved water sup (the collective good)
is negligible. This theory is applicable to the obj ing the user household

characteristics, sense of ownership, perception of an n water kiosk governance.

2.2.2 Socio-Technology Theory

Noting the several enhancement of di ivelthood, it would be arrogant for technology to
t to t cal issues (Baek & Lee, 2021). The technology
t it uses, but equally it could socialize the technology it

ering is complex with technology designs that must be

discount social aspects as irre

savvy society is affected by
creates. Conversely, t
embedded within a so ontext and needs to engage that context in order to operate and be

usable. Witho

social direction, technology will not deliver as it envisioned and equally

without tec , %ty will not grow as it should.

One study in the past believed that the research projects should not only attempt to increase
knowledge, but also to embrace improvement of work situations that were unsatisfactory in
human terms (Ropohl, 1999). This belief led to the development of an approach and
methodology, which they called socio-technical. This meant that water engineering technology

(machines and associated work organizations) would not be allowed to be the controlling factor
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when new water systems were implemented. Equal attention was required for providing a high
quality and satisfying work environment for designers, contractors, technicians, plumbers, and
operators (Mumford, 2006). In practice, a primary objective of socio-technical projects was to
ensure that both technical and human factors should, whenever possible, be given equal weight
in the design process. The socio-technical design further had an important democratic
component; including that workers who used new systems should be involved in determining the

required quality of working life improvements.

The cornerstone of the socio-technical approach in water service provis

i ly be achieved
&th subsystems
(Cartelli, 2007). Any organizational system maximizes performan% he” interdependency
of the subsystems is explicitly recognized. Any design or re

subsystem has on the other, and planning must aim at ic nt of superior results by

by a technical design and layout process aimed at the joint opti
k out the impact each
ensuring that the subsystems are working in harmo | subsystem is the sum of the
equipment in the organization identified wit s Yesponsible for the conversion of
system inputs into system outputs. The con must continuously be controlled to be

sure that the system goals can be achi ther hand, the social subsystem is a set of

technical control tasks to be perfo le. Technical tasks are combined with individual

jobs and with responsibilitie ed_to groups. Any analysis and redesign of the social

subsystem implies a revisi obs and of the corresponding social roles, for the
implications they hay, % cal subsystem and for the extent to which they chance or
reduce the quality of 1

(Cartelli, 200

ng of the individuals and groups involved in the production

N

Table 2.1: Gro ng the Theories with Research Objectives

Theory and Key Principles Research Objectives Key Issues for the Objective
Common-pool resources: e Influence of water kiosk user | e  Difficulty of exclusion and possibility
e Difficulty of exclusion household characteristics of free-ride amongst the users,
e  Substractability e Influence of user households’ depending on their participation and
sense of ownership contribution.
e Influence of borehole water e  Once appropriated, the resource might
committee governance not be available for others
e Influence of the user e  The logic of individual utility seeker
household participation in might coincide with the community.
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governance e  Temptation to use technology to cheat
e Influence of moderating by taking more than authorized, access
factors outside agreed time, vandalize.
Socio-technical theory: e Influence of water kiosks’ e Social and technical overlay.
e  Technical systems that technical design and layout e  Technical and human factors should
ignore social requirement | e  influence of moderating be given same weight
fail factors
e  Social systems that
ignore technical support
do not run well

In Table 2.1, relationships between the objectives and key concepts of theories are

0
established. It is noteworthy that CPR and STT theories are critically id withythe research

objectives.

2.3 Sustainability in Community Water Supply %

The word “sustainable” was first used in 1972 in % : The Limits of Growth by

Donella Meadows and Blueprint for Survival in ist azine (Phillips & Pittman, 2014)

that looked at system dynamics model predic els of global resources, consumption,
t

pollution and population. Since every scena

d showed the human crashing mid-way,
they concluded that human civilizati proaching the limits for growth on a small planet.
Though this was a controversi edicti e model was revisited in 2002 (Meadows et al.,
2004). After almost three d serted that the initial predictions and projections were
relatively accurate. T rted that humanity had entered a period of overload in

which it was beyond t ility to sustain human society.

Apart from 0 kdiction on future resources, Philips & Pittman (2014) listed four other

events towards inability in the 1970s and beyond. First, the United Nations Conference on
Environment and Development in 1972 brought together researchers and policy makers to
explore the humanity's future on the planet. The second occurrence was the Energy Crises of
1973 and 1979 which raised Global concerns as home to the millions of Americans at gas
pumps. The third one was the Rio de Janeiro’s Earth Summit of 1992 about Global warming.
Finally, concerns about sustainability of the financial and food systems in 2010 have spread

across many countries. Although for many years “sustainability” was dismissed as a faddish or
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overly idealistic term, in the early 21% century, it has become well established as a priority
worldwide. There are currently observable variations in the climatic patterns that suggest the
changes. For example, sea levels have risen by 10-20 cm since 1900, cod fishery collapsed in

North Atlantic and 38% of agricultural land degraded (Meadows et al., 2004).

The term “sustainability,” as defined by some authors, refers to the function of a process over

time, but does not include specifics on process or activity, its duration, or wh@may be involved

or responsible (Amjad et al., 2015). However, this study was intereste ecifics of the
process, activity, duration of service and who was involved and re S to the continued
service provision. Thus, the sustainability to which the study ref \c ntinued delivery
of safe drinking water without resource depletion, interrupti d breakdown of kiosk
infrastructure. Therefore, as observed, sustainability eneral continuation and

maintenance of a desirable feature of an initiative S ed outcomes (or services) as

well as the processes taken to adapt and devel nse€ to emerging needs of the system
(Lennox, 2018). %

finitional and operational use of sustainability.

Several authors have provided cla

Hodgkin referred to sustaina s the “ability of a water supply development project to

maintain or expand a flowo a specified level for a long period after project inputs

have ceased (1994). n, the narrowest meaning of sustainability was the project

with physical infrastruc established, maintained and operated by the participating institutions.

Further, in eryation, there is the aspect of maintaining the continued supply and
expansion o nefits. This implies that the infrastructure either was extended beyond the
current locatio enefit to other points (as kiosks or water points), or while at the current
location the number or volume of use are increased. A sustained water supply is “...a service that
regularly and reliably provides enough water of an acceptable standard for at least domestic use.
Breakdowns are rare and repairs rapid (within 48 hours). Also, local financing covers at least the
regular costs of operation, maintenance (O&M) and repairs” (Dayal et al., 2000). In that spirit,
the project sustainability is defined as the capacity of a project to continue to deliver intended

benefits over a long period of time.

30



‘ St. Paul’s University Repository

Sustainability involves time with various questions that emerge when assessing the flow of
benefits of a borehole water service project over time. First, has the water kiosk project been
sustained up to the time it is studied? Due to its relative simplicity in field measurements,
functionality over time has been used as a proxy for sustained benefits of water systems such as
motorized boreholes. Second, is the water kiosk project likely to be sustainable over its intended

lifetime? Third, what is the lifetime of the water kiosk system for sustainabiligg) purposes? These

school or health facility). Outcomes related to benefits provided to \ e usmg the water

kiosk system would only change based on the setting.

Sustainability can also involve the notion of equity. In t hi itable access amongst all
members of a population, irrespective of their soci togeontinual service at acceptable
levels providing sufficient benefits, and reason al contributions and collaboration
from service, consumers, and external paiti viding service to all members of a
or sufficient condition for sustainability of

targeted population is a goal, although aet.a ne

a water supply project. Equitable ac to inclusion of vulnerable groups.
The vulnerable groups cam, béldescti as lower income households, politically disadvantaged
(communities perceiy, oted for or do not necessarily support the current political

leadership). The

Ine ups also include physically challenged populations, who may
require speci ideration in design and implementation of water systems. The vulnerable
groups also r mainstreaming of specific gender requirements unique for both women and
men’s access to Water services.

Sustainability definitions also include environment (Rusca & Schwartz, 2014). Environmentally,
roles of the end user and the water supplier are prominent themes in defining sustainability for
water resources that may eventually feed into drinking water systems. For example, sustainable

water use could be described as the use of water that supports the ability of human society to

endure and flourish into the indefinite future with limited undermining of the integrity of the
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hydrological cycle or the ecological systems that depend on it (Torretta, 2013). The themes of
water resources and project sustainability actually arise from this. First, the water supply project
is sustainable if the water sources are not over-exploited but are naturally replenished, facilities
are maintained in a condition which ensures a reliable and adequate water supply and the
benefits of the supply continue to be realized by all users over a prolonged period of time.
Second, the project process demonstrates a cost-effective use of resources that can be replicated.

Water dispensed at the water kiosk comes from a borehole. All borehole gater systems are

naturally recharged by the underground water systems, so long as the less than the

recharge process. These definitions recognize the distinction and in ctedness between
the sustainability of a water resource and sustainable delivery of es. Such definitions

also show how sustainability is a building block for the broa f@ustainable development.

Keeping in mind time, equity and environment as % at make up the definition of
sustainability, and how to manage these eleme N performance of water projects or
services, it is then important to look at t ustainability. Factors of sustainability
include technical, community, social an vironmental, institutional, policy, durable
gender equality, and empowerment. rpose of this study, these factors can be separated
into project-specific factors an al factors, which affect sustainability but are outside of the
control of the project. of water supply in communities (public places or
institutions), sustainabi oject is affected by four broad groups of factors: how the
kiosk 1s designed and 1 mented, how the kiosk is organized, external factors operating at the

local, natio

h‘tern tional levels and the responses of intended and actual kiosk

beneficiarie

24 Rural Water Supply and User Household Participation

It is estimated that 35% of all rural water supplies in SSA are not functioning (Kilonzo &
George, 2017). The Dublin Principles, which recognized water “as an economic good” gave
support to privatization of water services. In contrast, a strong movement defended the role of
public institutions in provision of basic social services (Hall & Lobina, 2004), but also the wider

principle of considering water as a common good (Barlow, 2009). However, the sustainability of
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rural water supply programs remains a challenge. Current estimations in SSA suggest that only
two out of three water points (WPs) in the continent’s rural areas are functional at any given
time. In Tanzania, for example, a recent study estimated that 46% of public improved water

points in rural areas were non-functional (Mgoba & Kabote, 2020).

There is no doubt as to the prowess of Community Participation (CP) as a tool for success in the
stablishment of

aetal., 2017).

water service sector, of which evidence corroborates CP as effective i

optimally function water systems & sustainable rural based water schem
However, Ananga et al. (2017) observed that what was lacking in li ore specific
case studies on factors, which might make CP more effective i hémes and service
systems. However, they provide six set of factors identi 1 for the success of
community management, including adequate incenti
appropriate processes for water system operation

relationships, appropriate technology, and e

feedback (Rondinelli, 1991). In his ob

consideration in designing and imp nti grammes for decentralizing water supply

systems through community mana *Rondinelli (1991) quoted in Ananga el al. (2017)
incen

reiterated similar factors (ad

components should be taken into

es, sufficient skills and resources, appropriate
processes for water systems o d maintenance, effective system monitoring, evaluation
and feedback) as cruci ss of community managed water projects. Along the same
vein, other authors idenfificd awareness and participation, external connection, internal political
influence, co ity coheSion and unity, good timing, competent leadership, stock of human

asset, sense ip and minimum uncertainty as other critical factors (Njoh, 2006).

2.5 Technology in Community Water Kiosk Networks and Supplies

In the previous years, it was the governments who primarily invested in the development,
operation and maintenance of water infrastructure and were mainly concerned with the
distribution of water (Kemerink et al., 2016). The study by Kemerink et al. (2016) was for Likii

River catchment within the Republic of Kenya, largely concerned with surface water, traditional

distribution and current redistribution, for uses beyond just drinking water. It was intended to
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factor in irrigation and water for livestock. Thus, for them, the shift in public policies towards
primarily steering institutional change processes had seemingly given bureaucrats responsible for
water resource management fewer means to influence water resource configurations. After all,
such targeted investments could potentially open progressive trajectories for water re-distribution
that otherwise most were impossible, leaving small-scale farmers with little chance to increase
their water usage and ultimately transform their livelihood beyond subsistence. Therefore it is in

the interests of governments, especially those concerned with redressing thécolonial past, to

adopt a comprehensive approach in public policy that encompasses b ical as well as

institutional components (Kemerink et al., 2016). \

In a separate study, several borehole water extractions an ti xist. However, many

waka and Benard (2019)

such technologies are either non-functional or in need
further suggest factors responsible for the non-functi i

to also include extreme low yields, inability \
access to the spare parts. The water extragtio ies for boreholes are categorized into
hand-pump or motorized pump. The n a iversal sustainability factors for rural water
supplies from existing literature incﬁive community demand, local financing and cost

recovery, dynamic operation

eholes and related extensions

0 acquire spare parts, or lack of

aintenance (Montgomery et al., 2009). In these authors’

Direct investm in infrastructure for marginalized water users and targeting the actual
redistribution of water to the users is critical. It might be more effective for achieving equity than
focusing exclusively on the establishment of inclusive participatory platforms, setting progress
water tariffs or providing security in the access by granting conditional water use permits without
effective monitoring of water use (van Koppen & Schreiner, 2014). Though the study of van
Koppen and Schreiner was based on management of water services in South Africa, these

sentiments are also relevant to Kenya and other SSA states. Thus, for them, they have to re-
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define the indicators that were selected to monitor the performance of policy and include actual

water flows into the kiosks (Kemerink et al., 2016).

Moreover, actual investments in infrastructural development is better to justify payments for
water than the logic put forward currently and might therefore increase the ability and
willingness to pay. Would it only be a matter of time before a policy entrepreneur picks up these
insights and spins infrastructure back into global policy networks or is theregeally insufficient
of households

only 66% of the

political will to redress inequity? The Kenyan study established that the p
with access to piped water supply within a distance of 200 metres at
basic water requirements of the residents were met (Wagah et al.
They further found out that only 25% of the households inimum recommended 50
litres per person per day. It is important to observe h with low incomes and where
investment in water infrastructures are low, botlaj mdividually result in reduced access
to water services. Hence, Wagah et al. ( that expanded access to safe water
services may only be realized if upfrongmvest as made on the rehabilitation and extension

of existing water networks in additi& ding of treatment plant. Such would then reduce

cost of maintenance and unac fo er, thus making better use of Economies of scale.
Any new water ethics a a d service delivery should also be adopted for better
management.

Kisumu suffi

fﬁ&m water service provision and shortages as a result of many factors
described b

t al. (2019). Such factors included, poor surface water quality, low
investment in t ater sector, high non-water revenue, poor waste disposal management and
poor sanitation services. Other factors include the hydro-geological constraints and areal urban
spread population growth. The demand for land to construct houses has led to the expansion of
city boundaries to once protected areas. The shores of Lake Victoria have been encroached as
well as the hilly escarpments. Environmental degradation is evident in Kisumu as well as the

surrounding areas. Deforestation and settlement on high gradient areas almost results in

increased run-off, which is a negative implication on recharge and flash-floods.

35



‘ St. Paul’s University Repository

Improving the sustainability of water supply infrastructure is a critical component of expanding
access to safe, reliable services according to Marks et al. (2013). Prior research identified a
number of factors associated with greater sustainability, including demand-driven planning
approaches (Isham et al. 1995; Narayan 1995; Sara & Katz 1998; Whittington et al. 2009);
project design and complexity (Khwaja, 2009), project size and age (Kleemeier, 2000); and

itiod practitioners and
hip’ for water
Ortolano, 2007;

er network could be

management-oriented post-construction support (Davis et al. 2008). In add

scholars in this field widely cite the essential role that community ‘sense
infrastructure plays in ensuring its sustainability (Manikutty, 1997;
Whittington et al. 2009; Madrigal et al. 2011). Public investments
the route to achieve reduction in unaccounted for water, h g accessibility to safe

water services (Wagah et al., 2010).

It is difficult to enforce the cost recovery with \%ure and small size networks. The
db

results of other studies provided prelimin vidence on the performance of water
utilities in many African countries op echnical efficiency levels. Only about 12.9

per cent of water utilities operate& ly compared to their counterparts in developed

1d view that Africa’s water sector operate at unacceptable

ouassi, 2002).

countries, supporting a comm:

levels of technical efficie

In summary, the gaps c g out of the empirical studies reviewed are threefold. First, the water

accessed fro undergtound from the drilled boreholes was not necessarily safe. The

existence o oles side by side, and sometimes high mineral contents might result in
faecal contami , high fluoride and or chloride contents. Secondly, the design and lay-out
processes of the materials used, the piping systems and points where the water would be
collected will result in the tail-enders and head-enders, both categories with varying access
distances. The design and layouts as well as their behaviour might also attract vandalism of the
system. Finally, where politicians were involved, there might be failure to follow the laid down

procedures and processes that would affect quality and longevity of the system.
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2.6 Community-Managed Borehole Water Governance System

A universal definition of governance hardly exists in available literature. Some authors looked at
water governance as the evolution of informal networks, partnerships and joint decision-making
processes (dialogue and negotiated outcomes). These were considered as mechanisms for
steering water governance (Tropp, 2007), while some employed a political sociology approach
arguing that water governance was a politically contested domain. Water governance should

address equity and efficiency in water resource and service allocation-digtribution, water

administration based on catchments, the need for integrated water mana, proaches and
balance water use between socio-economic activities and ecosystem
Furthermore, Water governance replaced sustainable water man. integrated water
resources management (Biswas & Tortajada, 2010). nce also calls for
clarifications on roles of government, civil society or ; and their responsibilities
regarding ownership, management and administr. resources. In summarizing
features of water governance as systematic p k and Larson (2012) considered
governance as focus on social actors, trans ssible discourse on values- goals; and
comprehensive perspective on water sustainab

Attention is increasingly turning t stainability of rural water supplies as much as
coverage and access. There is W nctionality of such water points. Therefore, as the
enduring community-base (CBM) model is up scaled, in-depth scrutiny shifted to

functionality of WateQ ee (WPC) or similar community management organizations
T

(Whaley & Cleavgr, 20 e authors further identified the concern of local institutional and

SOCi0-econo

dS@e; broader governance processes-power dynamics; and the socio-
technical 1 ntroversially, it appears as though community-based water service
governance an nership is expensive in terms of time required of residents, but also of
resources. In effect, local level governance cannot automatically be assumed to overcome

inequalities of distribution or access to water (Cleaver & Toner, 2006).

Community water governance is an approach of shift from governmentality to governance
(Acharya, 2016). This is a more flexible approach which extends beyond government and the

place of its agencies, to a greater sharing of power between the state, market and civil society via
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new network and partnership structures. However, according to Acharya (2016) findings in
Nepal, further results indicated 14% variance between the community governance and service
delivery, showing that the overall practice of governance at community level was malfunctioned,
attributed to many factors. First, he attributed this variance of many community-based
organizations that do not adopt governance in their approach to development. Furthermore,
despite the crisis in governance, some CBOs have participated in the service delivery process.

Moreover, this crisis has been a foremost obstacle in the working culture of @BOs. Finally, the

analysis further explored the problem from the perspective of socio-ecq cture, power

politics and interests, institutional issues, and capacity and resource ¢
In general, the paucity of consistent water sector related constraint impeding
effective progress (Biswas & Seetharam, 2008). It wa t 35% of all rural water
supplies in SSA are not functioning (Kilonzo & he Dublin Principles, which
recognized water as an economic good, suppo ization of water services. In contrast, a
strong movement defended the role of publi the provision of basic social services
(Hall & Lobina, 2004), and the wider pam¢ipl sidering water as a common good (Barlow,
2009). However, the sustainability o er supply programs remains a challenge. The main
challenges are, however, not i ater sector. Governance issues and weakness of institutions

continue to contribute to thi eed to be addressed (Estache & Kouassi, 2002).

It 1s significant that lim#@tionSpof bottom-up and demand led approaches be recognized without

discrediting t tential for the challenging inequalities (Cleaver & Toner, 2006). Their article

concluded eration of some of the tensions in community-driven development. Such

tensions raise ¢ important questions about the role of state and external agencies in
establishing equity criteria in community-managed initiatives. In their study, though, the
community element of the project was reported as least successful aspect, they could not assume
that managing water at local level leads to broad community ownership, nor ownership in the
interest of all (Cleaver & Toner, 2006). In the study, within Tanzania, while considerable
emphasis was given to community participation and ownership, through the UWUA constitution

and efforts of external consultants, in practice, community ownership was limited to a small
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group of members. The community board was empowered by the project, but arguably at the
expense of poorer villagers. Communal labour proved a burden for many, and a contentious issue
with regards to enforcement. It is doubtful that community ownership is enhanced through forced

communal labour.

Some authors submit water governance could be achieved through interventions including

treating water as an economic good, making water a state property, creafing water rights,

introducing implementable water laws and policies, establishing effective tory structures

and processes and managing water at a basin level. However, thes s might not have

foreseen the changing governance dynamics of community-mana les. Some scholars
describe approaches for effective water governance to inclu nd transparency”. On
this, governance structures should work openly and in financial transactions
(setting the payment structure, contribution aspects, od, and use and/or saving of

the resources) and use an understandable langu &) .
While openness and transparency rea epts of strengthened sustainability, it is
unfortunately difficult to navigate t~ iple water points from these same boreholes with

just these words alone. For ex who setS the payment structure — committee at the borehole

or at the water points? | 1s at the water points, how much of that collection is

remitted to the boreh what frequency? Who makes the decision on the repairs on
public water point at t ompunity or at the institution? On ‘inclusive and communicative’

approach, th s emphasize stakeholders’ participation throughout the process from policy

formulation lemientation, in addition to direct communication with stakeholders. These
aspects will be ing at dealing with the equity of water use among different households and
gender needs; and the inclusion of the poor, sick, aged or disabled members of the communities.
Other things to consider include coherence policies and equitable opportunities for men and
women in improving their well-being. The other areas of concern include possible overbearing
attitudes of some beneficiaries whose land the water service points or piping systems may have
been laid; and the messaging of some politicians, donors and funders with regard to the use and

user-fee contributions. Further concerns are on the initial training to Water Management
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Committee and operators, which requires sufficient dichotomy of oversight role and operation of

the systems.

In conclusion, the governing in community-based management (CBM) of community water
supply and water service might sometimes be viewed as a panacea of sustainability of those
systems. The existing literature and practice seem not to fully agree to this assertion as well as
the three categories of expansions from the community-managed boreholes suggesting three user

categories existing. There are those that access the water service points laces, such as

at markets or along the road. Additionally, there are users in institutio schools or health

facilities, and finally, those that have waterlines extended t
compounds. The water needs and uses by these three categosi
are drawing from the same borehole sources.

N\

uman right by many, is far from reality for

similar, though they

2.7  Empirical Studies Reviews
Access to safe water, considered a basic nee

many people (Bisung & Elliott, 201* eported that globally, almost 10% of the burden of

disease was attributed to unsa ter, 1 quate sanitation and poor hygiene. For example,

Bisung and Elliot (2014) r illion children deaths each year caused by diarrheal
diseases and 88% attri e water, inadequate sanitation and insufficient hygiene. In

addition, one in five enborn in low and middle income (LMI) countries die from child

malnutrition ated with repeated diarrhoea or intestinal nematode infections induced by

unsafe wat e ?sanitation and poor hygiene before they reach age five. Further, there
were numerou rse effects of lack of water, sanitation and poor hygiene on maternal and
new-born health. Specifically, there were adverse impacts resulting from water carrying by
pregnant women and hygiene-related infections during and after delivery. Additionally, health-
care facilities including hospitals, health centres and residential care settings required access to
safe water and adequate sanitation to provide clean tools. They further ensured adequate hygiene

practices among care-givers to reduce the risk of hospital based infections.
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The disease burden and economic impacts resulting from lack of access to water, inadequate
sanitation and poor hygiene are central to poverty reduction efforts and development concerns in
many LMI countries. For example, the cost of treating water-borne and water-related diseases,
low productivity resulting from sickness due to unsafe water, productive cost of time spent
collecting water, and lack of water for household livelihood activities such as gardening and

animal rearing have significant impacts on poverty reduction and community development.

It is Imperative that water supply systems are functioning and sustai
reduce the time needed to store water over a long period of tim seholds incurring
additional costs to purchase water storage containers. Some authou% i

water from improved sources can deteriorate significantl | n yet the household
treatment process aimed at mitigating source and C contamination has been
questioned (Schweitzer & Mihelcic, 2012). As well that management should take
place at the lowest appropriate level where it ¢ xs ¢ to user demands, justifying why
water management in rural areas is ofte

mmunities. Schweitzer and Mihelcic

inciples. These are the participation of, and

C
gcC

(2012) summarized four community

support from, all sectors within the , the cost-sharing, control (direct or indirect) over

operation and maintenance W ownership (perceived or actual) over the water
infrastructure.
e& ter Kiosk Piped Network Designs

waka and Benard (2019), two varying technologies are used for water

2.7.1 Empirica

According
extraction fi eholes. These include hand-pumps and motorized systems. A hand pump is a
simple technolog¥to manually pump ground water from a well or a borehole. Common repairs
for these include the replacement of worn out cup seals and washers; straightening of pump rods,
plunger, foot valve & cylinders; and greasing main or pump handle. From experience across
communities, hand-pumps have low initial costs and with no recurrent costs other than operator.
However, for the hand-pump borehole, water cannot be distributed beyond where pump is

located. As well, reticulation pump cannot be installed in boreholes deeper than 120 metres. The

major repairs include replacement of the pump rods, plunger, foot valve, cylinder, rising main or
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pump handle (Adams, 2012). The motorized pump technology of water extraction comprises use
of oil fuel, solar power or electricity as source of energy. Adams (2012) established a common
technology for this was a permanent submersible, used in a deep borehole (more than 120 metres
deep). Borehole with motorized pump installed, the water is pumped into a reservoir tank erected
at an elevated point with a pipe to the tap or to other extensions.

In the presented cases of the water kiosk services, a number of gaps relate@l to the technical

issues can be detected. One, the borehole water yield in a particular are rom the other.
Thus, the yield must be adequate to support extension to the differe and users for that

point. Otherwise, the expansion might be undertaken but the yie ot be sufficient for

these kiosks. Two, depending on the energy to power the w, stem could either be
electricity, fuel or solar. In both fuel and electricity, t | involved pumping the
system. Thus, the community utilizing the water m to pay for that energy. In the
case of solar energy, the initial costs for installagi ly considered as high, though the
operating the solar system is considered | andscape within a community usually
varies, as there are higher or lower arcasgfrom ehole point. Depending on where the water
reservoir is sited, some kiosks mig
W ping to the kiosk, there is the additional cost to

the"higher grounds must be forced to walk downstream to

h could be served by gravitational flow.

d through gravitational flow while others might

require pumping. For those t
facilitate that; or the user
access the water from
The fourth the high cost of installing or setting a water infrastructure, including the
borehole driili tieklation and expanding to different kiosks. Though this was for establishing
an infrastructur school, a study established that it goes to the tune of US$ 18,916 per school
(Alexander et al., 2016). In the case where there are several public water kiosk service points to
be established, and the existing continuous constraints of funding, there is mentioned gap of
quality of materials being used for piping and kiosk system designs. The fifth gap that is closely
related to the immediate one is, even if funding was adequate, for the initial infrastructure

establishment, the question of the ability to raise funds to acquire spare parts of similar quality;

or whether those spare parts are actually available within the local markets. The sixth gap

42



‘ St. Paul’s University Repository

revolves around where some water kiosks have not been installed with water meters, or if broken

down have not been repaired, to monitor the volumes of water consumed at the particular kiosk.

Finally, there is gap with regards to installation of the submersible pumps to the borehole and the
piping system. The submersible pump can either be permanently installed or mounted only
during the use. Where the pump is permanently installed, there is susceptibility of theft or

e case where the

submersible pump is mounted only when in use, there will be additio
required to carry the pump to and from the borehole point. In bx t

vandalism, and therefore there is need to have additional security system. In

for manpower

hete is usually

unpredictability of when water is needed in one water kiosk or the

Improving the sustainability of water supply infrastruct r component of expanding
areltidentified a number of factors
associated with greater sustainability, includin
al., 1995; Narayan, 1995; Sara & Katz, ton et al., 2009); project design and
complexity (Khwaja, 2009), project si d leemeier, 2000); and management-oriented

n
post-construction support (Davis et A%In addition, practitioners and scholars in this field
m

widely cite the essential role

0 ity’s ‘sense of ownership’ for water infrastructure
plays in ensuring its sustainabihit

al., 2009; Madrigal et

ikutty, 1997; Nance & Ortolano, 2007; Whittington et

2.7.2 Empi vigw of Governance Community-Managed Water Kiosks
Some autho ntioned that water governance can be achieved through interventions
including treati ater as an economic good, making water a state property, creating water
rights, introducing implementable water laws and policies, establishing effective participatory
structures and processes and managing water at a basin level. However, these scholars might not
have foreseen the changing governance dynamics of the community-managed borehole water
services, like the one shown in Figure 2.2. Select scholars describe approaches for effective
water governance to include “openness and transparency”. On this description, governance

structures should work openly and transparently in financial transactions (setting the payment
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structure, contribution aspects, collection method, use and/or saving of the resources); and use an
understandable language to the public. While openness and transparency are great concepts of
strengthened sustainability, it is unfortunately difficult to navigate these multiple water kiosks
and collection points from these same boreholes with just these words alone. This is why it is
critical to look at the decision-making role of the community-managed water service systems.
For example, who sets the payment structure, the committee at the borehole or at the water

points? If the collection is at the water kiosks, how much of that collectio remitted to the

borehole point, within what frequency? Who makes the decision on the public water

point at the community or at the institution? On ‘inclusive and co pproach, the
authors emphasize stakeholders’ participation throughout the proc iy formulation to
implementation, in addition to direct communication with hese aspects will be
looking at dealing with the equity of water use among di lds and gender need, and
the inclusion of the poor, sick, aged or disabled m communities. Other things to
consider include coherent policies and equitabl iticS for men and women in improving
their well-being.

In summary, about six gaps were in governance and decision-making processes in
community-managed water ki ervices. The first gap was the changing paradigm of
stakeholders and multipl several users from one borehole point. This requires
decision-making on of the various kiosks; how the breakdown of one kiosk

might affect othets, res ibility of servicing the kiosk or repairing any breakdown and sharing

d from

of revenue ater-user fees. The second area involved skill sets for technicians,

operators o . This revolved around the qualifications, the recruitment processes,
remuneration a pervision. The third area was participation and involvement of users and
beneficiaries in decision-making and management of their water kiosks and water supply system.
At this point, the governance structure must decide when and on what decisions the users and
beneficiaries will participate in. The fourth area involved setting of payment structures and
processes. This would answer the questions of how much to charge, and what the regulatory
body guides on that structure, when the payment was to be made and who might be excluded.

The fifth area involved enforcement of the decisions made, including managing defaults in
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payments and resolving conflicts amongst the users, beneficiaries and members, while the final
area involved engagement with external agencies for support (technical, goodwill and financial

resources).

However, access to external technical expertise, community management and spare parts
availability are promoted as model for managing rural water supply, and critical functions of the

governance structures. Klug et al. (2017) provided that external support includéd financial and or

technical support from government or non-government employees. To ac a support, it is

assumed that the community actor understands who to contact whéh, ‘a hardwarc breakdown

occurs. Easy access to technical experts was consistent reason ehabilitation for all

hardware rehabilitation pathways. Furthermore, the nu ers in water users’

association (WUAs) and the number of women in ions is important. Other

important aspects are the number of meetings held, T dministrative permits granted
or the amount of water fees paid might be ve ive*for other purposes but so far said
little about the actual distribution of commo urces among users (Kemerink et al.

2016).

\

2.7.3 Empirical Review of B jary,Characteristic of Water Kiosks

With regards to this st hree categories of expansions from the community-

managed boreholes. water users for kiosks includes the ones accessing the water

service points atgpublicKiosks? including within markets or along the road. These may be the
low-income «Wr‘Their behaviour might compel them coming along with their clothes,

dishes to wa

ice points or may come to bathe as well. For a rational household, such
would ensure collected 1is restricted for drinking and cooking, and less for these other
needs. In the foregoing, it is therefore critical to note the variations in water needs and uses by

different categories of users at local water kiosks.

With the importance of the different socio-demographic issues (such household income, gender,
age, household sizes) and the variations in use or behaviour call for management of systems. One

such study raised several implications for water planning across Kisumu County (Price et al.,
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2018) with three (3) groups studied foreseeing groundwater remaining as part of the domestic
water source mix (mostly groundwater or mix) until 2030. As such, the public health risks of
groundwater use alongside intensifying use of on-site sanitation were not perceived as a
transitory problem, but in the long term needed to find a solution. From such outputs of the
groups studied, it was apparent there was far greater uncertainty over the future. According to

Price et al. (2018), such uncertainty reinforced calls for participatory planning approaches,

gcment &del (DMM)
sate water storage

practices within homes, were also required to ensure the 0 h models to improve

service and health outcomes were fully realized (Nzengga; a engya’s (2018a) findings
established diarrheal diseases which slum dwellers re largely associated with in-

targeted to localities across Kisumu County.

Findings from urban slums, where partnerships such as delegated

were implemented. Other interventions such as educating hous

access to clean water. While the incidences of seases resulting from consumption of

unsafe water was already mentioned, it is 1 that the water storage practices along

0
with the containers of collection are as %
In conclusion, it is critical to n t user

cneta

opulation have a critical contribution towards the

ral areas as they are in the slums.

ehaviour, their worldview, needs and activities of
target beneficiaries but
sustainability of com borehole, water service collection and the system layout &
designs. The bengficia eeds, socio-demographic factors, water collection and storage
atives sources especially during different seasons are important
aspects of c s of the beneficiaries. Such behaviours will revolve around their use of
the system, con' tion to establishment, operation and maintenance, use or disuse of the same,
but also issues of vandalism. Furthermore, the users’ perception to leadership, adherence to rules

and instructions by management are other aspects inherent to users.

2.7.4 Empirical Review of Sustainability Community-Managed Water Service
This section examined empirical studies undertaken towards sustainability indicators, especially

concerning financial and utilization for community-managed borehole water service system.
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According to Alexander et al. (2016), water programs can increase the health, dignity and
comfort of beneficiaries. However, understanding the construction and related post investment of
water facilities and services is one essential piece to make such more sustainable. Current
expenditures for water facilities by internal (self-help groups, associations) or external (NGOs,
government, donors) sources, was estimated about USD 18,916 per facility. This level of
investment, though including drilling costs, is a huge sum for community members to raise

amongst themselves. There is limitation of studies on costing of expanding or gipeline extensions

to kiosks. The findings illuminate a possible tension between fina ainability and
universal access. If sustainable development goal of safe water for e redlized, policy
makers and practitioners would need to address this issue, in ens ater services are
sustainable and inclusive (adapted from Foster & Hope, 201
Water policies in many SSA countries stipulate th ities are responsible for self-
financing their water point’s operation and mai n the absence of policy consensus or
evidence on optimal payment models, ru s adopt a diversity of approaches to

revenue collection (Foster & Hope,

).

h the monthly contribution level remains

relatively stable above a collective te of 60 per cent, there is little evidence of self-
sustaining growth beyond thi and tevenue collection is prone to collapse below this
collective payment thre arison, pay-as-you-fetch fees were associated with
increased revenue an rational performance, but result in a higher proportion of

households opting for a oved water source (Foster, 2016).

However, a e Ydentified factors, there are two unique contributors, including provision of
dividends to th eficiary community and extent of the institutional formations as established
by Ananga et al. (2017). The formation of strong institutional structures can be a recipe for
success in any organization. The institutional structures results in clear billing procedures, well-
defined roles from then management to water pump attendants, helped in creating an amicable
working environment where there is minimal duplication of duties. As concerns the dividends

provision, the ability to plough extra-generated revenue from the venture into other community

activities, improving the community sense of ownership and facilitating the day-to-day
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maintenance requirements of the systems also requires consideration according to Ananga et al.
(2017). These findings suggested collections of user fees were significant determinant of water
point sustainability, alongside other institutional, technical, geographical and environmental

variables.

One study shed light on the relationships between revenue collection approach, the financial and

operational performance of water points, and the water source choices of the lguseholds in rural

Kenya. The revenue collection from Kwale county suggested that pay-a h water points
generated more income and experienced shorter downtime than ints with flat fee
arrangements (Foster & Hope, 2017). The trade-offs were that a hi rtion of households

opt to use an unimproved drinking water source, either be t reased excludability,
the higher unit cost of water, or a combination of the twi. , ale, neither pay-as-you-
fetch nor flat fee arrangements could be said to hi in goals of sustainable and

universally accessible water services. Further 1 1S'required to understand why some

N

e for superior operational outcomes.

communities independently choose pay-as- gements, and the extent to which there

is a community consensus on the adopti clusionary model that accepts higher costs
and unimproved drinking water use &
As a wrap on gaps in financt ility, the indicators would include investment incurred
for the facilities and etary and non-monetary contributions, revenue collection
methods, billing proce dividend provision for the beneficiaries. Furthermore, this study
would exami rd keeping of sales, budgeting and expenditure, seasonal variation of use as

well as alte esource mobilization.

2.8 Summary of Reviewed Gaps for the Study

The main aim of this study was to investigate the influence of user household characteristics,
technical and governance factors influencing sustainability of community-managed water kiosks
service in Kisumu County, Kenya. Several works done on the community managed water service
technical designs and governance practices have not shown how such findings would strengthen

sustainability of community-managed water services, much as water-user associations do exist.
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Kisumu County in Kenya was selected for ‘her’ geographical attributes for study implementation

which allowed for in-depth analysis into these critical elements.

The UN Sustainable Development Goals categorized SDG6 to ensure availability and sustainable
management of water and sanitation for all; and this has been shown to be related to seven other
SDGs (Blanc, 2015)). Safe drinking water, while abundantly available in some countries,

remains a scarcely available communal resource in some regions worldwidg, as explained by

Contzen and Marks (2018). It is also estimated a quarter of Global pop ill depends on

unsafe drinking water supplies impacted by faecal contamination ac Onda, LoBuglio,
and Bartram (2012). Furthermore, Priiss-Ustiin et al. (2014) estab sumption of unsafe
water was responsible for over 500,000 deaths annually al disease. Countries
across SSA have particularly low levels of access to saf

characteristics according to WHO/UNICEF Joint M

er. Kenya typifies regional

amme (2015).

Population residing in rural areas but onlg a f rural households could identify an
improved water point as their main damking . It was these factors which prompted the
review of relevant journals-studies \ nity water governance, community participation,
ownership and sustainability. T sources 1lluminated underlying problems, but also research
gaps for further investigati exp’section outlines the identified research gaps by selected

authors to some of th a categorization of emerging gaps.

According t im's, (2017) findings, there were identified four recommendations towards

sustainabili ralpwater supply. First, observation that the success of community-based
model (CBM) els in ensuring functional sustainability of point-water facilities largely
depended on the ability and willingness of water users to participate in water-related community
development initiatives. This was by making financial contributions to meet initial cost of
construction, major repairs and routine O&M. Secondly, although all projects investigated in the
current study had a financial contribution mechanism to sustain their project, their financial

ability was still limited especially if the project running costs were beyond their financial limits.

Therefore, sustainable community-based water service (CBWS) project required internal
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cooperation as well as external assistance. Further, the governmental and/or other stakeholders’
intervention was required to ensure the projects’ functionality and sustainability. Finally, they
recommended the need to develop models and mechanisms for supporting and backing up
communities in managing projects upon completion. Ibrahim’s (2017) study concentrated on
open surface water points; however, the current study would be limited to community-managed

borehole and extended water service collection points.

2.8.1 Empirical Research Gaps in Community Water Service Provisio,
The first paper of “Challenges for Water Governance in Rural Wate . Lessons Learned
from Tanzania” focused on the identification and analysis of hich impacted the

governance of rural water services in sub-Saharan Africa Jiménez and Pérez-

Foguet (2010). Tanzania was selected as a representati S with analysis based on a
combination of relevant literature review, extensiv action research case studies,
carried out from 2005 through 2009. A nu knesses that continued undermining
i nt administrative levels (from local to
T es, lack of sustainability of constructed

national); including low quality of gimate
infrastructure, difficulties for target
Other relevant studies sho m, responsiveness did not significantly influence

strategies for poverty eradication were ide

or and inadequate internal information systems.
sustainability, as establis i et al. (2010), probably because the characteristic of
community in East J

Sara, 1997) reco

those across other developing countries. However, (Katz &
d responsiveness as important factor towards rural water supply
sustainabilit

The paper by e et al. (2017) on “Resource mobilization for community-managed rural
water systems: Evidence from Ghana, Kenya, and Zambia” reported that rural water systems in
SSA were often managed by community water committees. For these systems to be sustainable,
the committees must mobilize resources for O&M, or upgrade of their water systems. In their
observations, some committees collected a monetary water fee, but other options were available
in rural communities in Ghana, Kenya, and Zambia. They identified several non-monetary and

non-fee mechanisms, including mobilization of personal and community assets, community
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institutions, and community labour. For the future research, they suggested revising monitoring

survey questions to include the non-monetary and non-fee resource mobilization mechanisms.

In their findings on “Sustainability of Community Based Water Projects: Dynamics of Actors’
Power Relations” (Marks et al., 2013a) noted that community sense of ownership for rural
infrastructure was widely cited as a key factor towards sustainable service delivery, but no

empirical investigation had evaluated the relationship between sense ownership and

sustainability outcomes. The study examined association between sy ainability and

ownership among households and water committees. Using principa ents'analysis, the
authors created composite measures of system sustainability ¢ condition, users’
confidence, and on-going management), and of water co ouseholds’ sense of
ownership for the system. With all other factors hel astructure condition was
positively associated with water committees’ sense hereas users’ confidence and
system management were positively associa olds’ sense of ownership. The

researchers did not suggest any glaring gapsgfo stigation.

Table 2.2: Selected Research G unity Water Service Provision

Research Title Identifi mmendations Objectives.

1. Resource mobilization | e g survey questions to include the non- e  Technical design

for community- on-fee resource mobilization mechanisms. and layout.
managed rural water e Governance
systems: Evidence decision making
from Ghana, Keny

and Zambia

2. Structural eq KDemand responsiveness did not influence sustainability e Technical designs

modelling fo significantly (Masduqi et al., 2010), probably because of the and lay out.
assessing of the characteristic of the community in East Java that might not e Governance
sustainability of ru be the same as the community in the other developing decision making

water supply systems countries.

e  Other authors recommended considering the demand
responsiveness as an important factor to make rural water
supply sustainable

3. Does sense of e Relationship between different facets of rural water e  User household
ownership matter for sustainability sense of ownership
rural water system financial
sustainability? sustainability

Evidence from Kenya

4. Increasing the regular | o  Other factors external to those examined explain the outcome | ¢  Moderating factors
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use of safe water kiosk of kiosk use of geographical
through collective Investigate contextual influences, for example by comparing location,

psychological
ownership: A
mediation analysis

kiosks in urban and rural settings

Investigate additional antecedents, including upfront cash and
labour contributions toward kiosk installation

Test the assumption that sense of ownership explains
investment of effort and personal sacrifices

ownership of land
on which kiosk is
established.

User household
characteristics and
patterns.

User household
sense of ownership

“Sustainability
Assessment and

CBM in functional sustainability of point-water facilities
largely depended on the ability and willingness of water users

Technical designs
and layout of the

Identification of
Determinants in
Community-Based

to participate in water-related community develop water kiosks.
initiatives, especially by making financial contributi

meet the initial cost of construction, major repairs an

Water Supply Projects O&M. water kiosk
using Partial Least e All projects investigated in the current study governance
Squares Path Model” contribution mechanism to sustain thej

running costs were beyond their finangi
e Sustainable CBWS project required
well as external assistance. Fu
other stakeholders’ interventd
projects’ functionality an
e Need to develop model
backing up the com
their implementation.

d to ensure the

for supporting and
ing their projects after

Author’s Construct (2021) \
w

One other article “Does sen ership matter for rural water system sustainability?

Evidence from Kenya” g0b community sense of ownership for rural water
infrastructure was wi ey factor in ensuring sustainable service delivery, but no
empirical investi at% aluated the relationship between sense of ownership and
sustainabilit e%( rks et al., 2013a). Recommendations called for future investigation

en the different facets of rural water sustainability.

into relationShi et

The seventh paper reviewed was, Water Governance in Tanzania: Performance of Governance
Structures and Institutions by Kabote and John (2017) argued water governance was becoming
imperative because of increasing water shortage for different uses in the world. However, the
concept was not explored sufficiently in developing countries such as Tanzania. The paper
examined water governance in the lines of governance structures and institutions in the Southern

Agricultural Growth Corridor of Tanzania. The results showed presence of weak water
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governance structures and institutions that cannot influence water users’ behaviour. The basin
level was unable to control and monitor water quality because of lacking human resource and
adequate funding. The formal and informal institutions were interlinked in their operations.
However, village governments and village water committees were unable to resolve water
conflicts following collusion by those who breached the rules. Therefore, concerted efforts were
called for in building capacity of governance structures to enforce institutions in managing water

resource. The author seemingly did not present any research gaps for future gésearch. Table 2.3

provides the connections with the identified gaps as aligned to the researc

N

re further categorized

2.8.2 Categorization of Research Gaps
The eight journals reviewed yielded several research gap i
into three areas. These were research areas requirin egretical perspective; those on

methodological investigation; and variables requiri tigations.

2.8.2.1 Theoretical Perspectives Gap Areas

The theoretical gap areas requiring fu inve ions were fourfold. First, there was need for

creating understanding of socia a@ en mental factors which drive long-term use and
sustainability of water and s i entions. This understanding would probably look at
more of the social and e actors as embedded in eco-social theory. Second, there
was need to investi retically informed community hygiene behaviour change
interventions e ded Within the social structures. What assumptions, practice and behaviour
guide com rs in the use of hygiene and sanitation facilities? The third gap was on
testing the a ion that sense of ownership explained investment of effort and personal
sacrifices. The ownership concept posits accepting responsibility, being held accountable, taking
initiative, and/or using own judgement towards a facility. The ownership concept is about the
right to possess a water point, sanitation or hygiene facility, among others. Lastly, the theoretical
gap area was considering whether both types of norms are implicated in the relationship between

social capital and alternative water support. This would require an investigation on the
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normative, including the social norms, understanding of social capital and alternative water

source.

2.8.2.2 Methodological Gap Areas
There were four research gap areas that related to the methodological investigations. First, it was
revising the monitoring survey questions to include the non-monetary and non-fee resource

mobilization mechanisms. This research gap assumed current monitoring@survey questions

focused on monetary and fee-based resource mobilization mechanism. ing proven that

the non-monetary and non-fee resource mobilization was possible ater committee's
ability to finance the O&M, repair, and upgrade of its water ich is critical to the
sustainability of rural water supply systems and has impli ity and water system
reliability and access (Nikki, et al., 2017), these non-mo -fees mechanisms need to
be included in the monitoring questions.

The final research gap area on methodolo included examination of effectiveness
of engagement initiatives that aim to gthe al capital. It assumed a level of community
engagement in which community m organizations were actively involved in common
design, delivery and evaluatio ervention that affects them (Adamson et al., 2014). The
authors observed that thi very high level of community involvement, which was
rarely achieved in pr. ary determinants of effectiveness are involvement and trust
while setting of expectations 1d help create motivation. According to Osborne and Hammoud
(2017) a le apability to successfully leverage engagement strategies is essential to
organization i ent. Broadly speaking, social capital is defined as a collective asset in
the form of sharAed norms, values, beliefs, trust, networks, social relations, and institutions that
facilitate cooperation and collective action for mutual benefits. By applying effective
engagement strategies, organization and community leaders could achieve improved

performance and yield greater project ownership and sustainability.
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2.8.2.3 Variables Requiring Further Investigations

These variables were numerous and may not benefit from the detailed exposition as the first two
areas. In some cases, some may have appeared in either the theoretical, methodological or both,
depending on perception by the author. Some of these variable research gaps included creating
understanding of social and environmental factors which drive long-term use and sustainability
of water and sanitation interventions; and relationship between different facets of rural water

sustainability. Other areas noted were factors external to those examined expldin the outcome of

kiosk use; investigation of contextual influences, for example by compari s in urban and
rural settings; investigation of additional antecedents. Such may incl pftent cash and labour
contributions toward kiosk installation. Other variable gaps includ ation of factors and
how community involvement interacted with other element ital in contributing to
support for alternative water sources; examination of effs ehgagement initiatives that
aim to strengthen social capital; and examination cial capital in the context of
specific alternative water schemes. The exami fectiveness of engagement initiatives
that aim to strengthen social capital was exami | at the methodological gap area.

The universalization of drinking ~ rural communities poses a great challenge to

developing countries, where receive poor water service coverage and limited

eas .0
attention from authorities acc Nchado et al. (2019). The relationship between different

facets of rural water s“

rural derive water supply through hand pump operated water supply wells. The issue of weak

s noted as a research gap area. Several rural communities in

sustainabilit ls ic! provision is not new and has received widespread attention over the

past decade ingto Bank (2017), who further argued Demand-Response Approach of the
1990s proved i icient to address sustainability. Since the 2000s, more emphasis has been
placed on post-construction support, diversification, and professionalization of rural service

providers, including the role of the private sector.

With such a background, these research gap areas were found to bear some semblance of
relationship. Therefore, out of preference, this study selected six research gap areas selected out

of 16 for consideration. These included the relationship between the different facets of rural
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water sustainability, contextual differences of kiosks in urban and rural settings and the
assumptions of sense of ownership. Other gaps selected were additional antecedents of upfront

cash-labour contributions and effectiveness of engagement initiatives towards social capital.

2.9 Conceptual Framework in the Factors of Sustainability of Water Kiosk Services

2.9.1 Conceptual Framework

A

Conceptual Framework for Water Kiosk Service Financial Sustainability

Independent Variables

Technical Factors
Year of BH and Kiosk establish .
Pressure of kiosk discharge Dependent Variable
Kiosk water available when . .
needed. Financial
Times of kiosk operation Sustainability of
Water Kiosks
Payment for gettin
Governance Y ter at th gk' l%
Existence of water committee . . wa e.r at the X10sks.
Knowledge of members of the Moderating Variables Sufficiency of the
committee 1?eoiraphlcal location of the BH amount charged
iosk.

Existence of kiosks operators

Payment for kiosk membership Ownership of land on which BH

and Kiosk are located

User Household Characteristics
Main source of drinking water

Frequency of fetching water from BH
Kiosk

Sense ownership

Seasonal variation on frequency to the

kiosk _ _ _
2.9.2 Op of the Conceptual Framework

Using the info n and concept presented in the empirical reviews and analysis, key variables
can be derived with their respective indicators. The identified variables are categorized into the
dependent, independent, moderating and mediating variables. Sustainability of the community-
managed borehole (CMBH) water service system has been categorized as the dependent
variable. The indicators associated with sustainability will be water point functionality and

utilization financial indicators (accountability on resources, cost recovery, user fees, financial
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record keeping, resource mobilization, etc.), social indicators (including equity, inclusion and

satisfaction) and environmental risks (quality, quantity and safety at the point).

Table 2.3: Linking Study Objectives with Variables

Objectives Questions Variable Variable Variable indicators

Types
To investigate the What significant user Financial Dependent Pay to collect your water
influences of user household sustainability | variable the kiosk

households’
characteristics,
governance and technical
on financial
sustainability of
community-managed
borehole water kiosk
services within Kisumu
county, Kenya

characteristics,
technical designs and
governance factors
influence sustainability
of community-
managed borehole
water kiosk services?

To establish the
influence of water kiosk
user household
characteristics on
financial sustainability of
borehole water kiosk
services within Kisumu
County, Kenya.

In what ways do user
household
characteristics
influence the financial
sustainability of
community-managed
borehole water kiosk
services?
kiosk services?

ciency of amount

d for running of the
10sks

ind of‘containers do you

fetch and transport

ater from the Borehole

water kiosk

Main source of drinking
water

Frequency of fetching
water from BH Kiosk
Seasonal variation on
frequency to the kiosk
Commitment to fetching
water from kiosk

To assess the influence How does us e of Independent Payment of membership
of user households’ sense | household nership Community own the

of ownership on the ownership, i water kiosk

financial sustainability of Village people own the
community-managed water kiosk

borehole water kiosk

services within Kisumu

County, Kenya.

To determine the How do water technical | Technical independent Year of BH and Kiosk
influence of wa designs and layouts factors establish

kiosks’ technica influence the financial Pressure of kiosk

and layout on the sustainability of the discharge

financial sustainabilit community-managed Kiosk water available
community-managed borehole water kiosk when needed.

borehole water kiosk services? Times of kiosk operation
services within Kisumu

County, Kenya.

To examine the influence | What ways do water Perception on | independent Existence of water

of borehole water
committee governance
on the financial
sustainability of

committee governance
influence the financial
sustainability of
community-managed

committee
governance of
the water
kiosk

committee

Knowledge of members
of the committee
Existence of kiosks
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community-managed borehole water kiosk operators
borehole water kiosk services? Payment for kiosk
services within Kisumu membership
County, Kenya.
To establish the In what ways do the Participation Independent Member of management
influence of the user user household of user Member of committee\
household participation participation in household in Attended previous
in governance on governance influence governance of meeting with users
financial sustainability of | of on financial the water Contributed towards
community-managed sustainability of kiosk establishment
borehole water kiosk community-managed
services within Kisumu borehole water kiosk
County, Kenya. services within Kisumu

County, Kenya?

To ascertain the Are there moderating Supporting the | Moderating ical location of
influence of moderating | factors that influence independent variables
factors on the financial the financial and dependent Ownership of land on
sustainability of sustainability of variables hich BH and Kiosk

community-managed
borehole water kiosk
services within Kisumu
County, Kenya.

community-managed
borehole water kiosk
services?

(Author’s Cons

2.10 Chapter Summary

This chapter has presented the theo§
this

and socio-technical theories usedgfor

of the research objectives wi
sustainability in commu

framework of water

addresses litera
than that, h

governance C

reste

am k that provided the common pool resource

. More importantly, it brings forth the correlation
ies. Moreover, it gives an account of the concept of
water supply as well as the history, legal and policy
ion at the global and national level. Over and above that, it
the independent variables which this study sought to explore. Other
resented the empirical reviews on water kiosk water line designs,

munity water services, beneficiary characteristics of water kiosks and

sustainability of community managed water services. In the critique of all this literature, the
researcher outlines existing knowledge gaps that require plugging through further inquiries. In its
terminal part, the chapter presents the conceptual framework of the study and operationalization
of the study indicators. This conceptual framework displays user household characteristics,
governance and technical factors as the independent variables and the geographical location of

the borehole kiosk and the ownership of the land on which the borehole kiosk is situated as the
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moderating variables. The dependent variable is sustainability of the water kiosks and its

indicators under study are financial.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Chapter Introduction

This chapter presents a detailed account of the research methods followed i this research. It

begins with an exposition of the research philosophy informing the stud followed by a
description of the research design and an overview of the specific st i mu County
with a focus on borehole water service providers and water s visSion accessibility
coverage. The subsequent sections reveal the target populati echniques applied to
arrive at the desired sample size, data collection tools esting of qualitative and
quantitative data collection tools, data analyses pr entually the ethical approval

procedures that were followed during the study.

3.2 Philosophical Foundation Informin arch Design

A paradigm is a worldview, “a @rsa

provides model problems a V
“perspective or thinking

thought - set of shared beliefs that inform the meaning or
interpretation of res ivunja & Kuyini, 2017). The four elements of a paradigm

cognized scientific achievement that for a time,

r a community of practitioners” (Kuhn, 1996); or a

include ontolo
researcher’ ue Qlorals influence research), and methodology (Kaushik & Walsh, 2019;
Gray, 2013;
(Kivunja & Kuyuni, 2017).

e na of reality), epistemology (the nature of knowledge), axiology (the

1, 2013). There are several paradigmatic positions that researchers take

The positivist tradition had its earliest proponents assume that human phenomenon could be
studied the same way physical phenomenon was studied in the physical sciences. The ontology

of positivism proponents assumed a single universal reality outside there of which it is
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independent of the knower. Positivists advocate for an objectivist epistemology, where the
researcher is impartial and does not influence the outcomes of research. As such, the earlier
proponents of positivism devalued the role of human emotions, free will, morality, and chance
which made the tradition fall under a lot of criticism (Creswell, 2013; Hughes & Sharrock,
2016).

The second paradigm of interpretivism (or constructivism) arose due to ¢kiticism that was

launched to positivism. It assumed a relativist ontology where ther Itiple realities
outside there and advocated for a constructivist epistemology, wh ing and truth are
socially constructed. In this case, the participants have the j eaning of their
experiences and the researcher has to draw as close as possi icipant to be able to
capture the multiple views (Creswell, 2013). Inte i archers have to position
themselves in the research they are undertaking. 1as in research and uses an
inductive approach and tends to use open-ende assumes a naturalist methodology
and a balanced axiology.

The third paradigm is the critical p~ r transformative paradigm), which is situated in
social justice issues and as is not neutral as such. Both positivists and
interpretivists fail to identi pression and subordination. Since it seeks to transform
the politics, and add, ression-social justice, critical paradigm is at times called
transformative patadig ja & Kuyini, 2017; Rahi, 2017). The agenda of these studies are
to emancipat mpowet. This paradigm assumed a transactional epistemology, where the
researcher 1 h participants; an ontology of historical realism especially in regard to
oppression; a gic methodology; and axiology that respects cultural norms (Kivunja &

Kuyuni, 2017).

The fourth paradigm is pragmatism, which arose from philosophical critics who argued that there
is a need to discover the truth using multiple ways rather than as positivists advocate postulate
for a single reality or the interpretivists for social reality. This method sought to bridge the

paradigmatic wars that existed between positivists and interpretivists paradigms (Kaushik &
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Walsh, 2019; Kivunja & Kuyini, 2017). The proponents advocate for a combination of methods,
described as mixed methods; and a plurality, which together they shed light on the actual
behaviour of the participants, their beliefs and consequences of those beliefs. It advocates for
relational epistemology (these are relationships, which the researcher considers as appropriate
for a particular study). The pragmatists' ontology is non-singular; that is, every participant has

his or her own unique interpretation of reality as opposed to a single reality.

The mixed methods methodology is the design that this study adopted.

e@place”in research).
edarch of financial

¢ paradigm gave the

ined qualitative
and quantitative research designs and value-laden axiology (values
These paradigmatic wars were considered counter-productive
sustainability of community managed water kiosk systems

researcher an opportunity to learn and use both tradi i litative and quantitative

approaches (Onwuegbuzie & Leech, 2005).

»

esign. This design was considered appropriate for

3.2 Research Design

The researcher followed a mixed-

ive da

this study because it allowed e lection from a large population of borehole water

kiosk service users at one ti blishing, enabling and describing the situation as it is

by the kiosk operator

involved collecting an: g both quantitative and qualitative data from the study area; thus

adopted as a s e met

The use of

for addressing the research issues among the selected population.
&1 design had the advantage that it provided a broader perspective and
brought out de understanding (Schoonenboom & Johnson, 2017) of the household water
kiosk use characteristics; water committee governance of the water kiosk services; and technical
designs and lay out of borehole water kiosk systems. As well, the mixed method design brought
out complementarity of responses from respondents and participants that produced expanded and
enriched understanding of the study (Greene et al., 1989). Thus, the use of the mixed method

design strengthened and expanded the researcher’s ability in triangulation of the data findings,

validity of those findings and enriched the conclusions from the study.
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3.3  The Study Area

The study site was comprised of three Sub-counties, namely Nyakach, Nyando and Seme. These
Sub-counties were considered appropriate given the research objectives because majority of the
rural residents rely on community-managed water kiosks receiving water from community-

managed boreholes. During the last ten or so years, several non-governmental organizations

(NGOs) and Government agencies have invested in the rural water devel nt to accelerate
accessibility, especially drilling of boreholes and establishing of the wa 0s e three sub-
counties have several surface water resources namely, lake, wa otected springs,
seasonal and permanent rivers. The challenges facing the sur rces in the region
include the seasonal flow and availability of water; seasonalfto the permanent rivers;
and impact of the climate change, among others. Oth 1 issues include inadequate
water infrastructure; weak water governance; i ate change; and unexploited
potential water sources e.g. rainwater harv issues include old dilapidate water
facilities (outlived design period); inadequ € framework; weak coordination among

government agencies; and environmen ra )

The main sources of livelihoo »three sub-counties include the crop production and
productivity; livestock % 1sheries production; and businesses related to these

productivities. The is production and productivity; inadequate access to quality and
affordable fa uts; soil fertility; inadequate farmers capacity (access to credit, etc.);
effects of at h‘ge; traditional agricultural practices; inadequate extension service
providers; p ce of pests and disease; and high reliance on unpredictable rain-fed
agriculture. Some of the issues of low livestock production include inadequate access to quality
and affordable farm inputs; inadequate farmers’ capacity (access to credit, etc.); effects of
climate change; traditional livestock husbandry practices; reliance of traditional animal rearing
and keeping; reliance on unpredictable rain-fed pasture production; inadequate knowledge and

skills in animal welfare; and inadequate extension services.
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There are seven Level-4 health care facilities within Kisumu County. Major health burdens in the
three sub-counties are water, sanitation and hygiene related illnesses. According to a study by
Baker et al. (2018), poor quality water for drinking was reported to be a major health care
challenge. Other WASH-related issues, as identified by CIDP (2023-2027), included inadequate
general administration, policy and support services capacity; inadequate access to quality
preventive and promotive health; inadequate access capacity to quality curative and rehabilitative
health services. Other issues include inadequate access to safe water and ina@lequate sanitation

coverage.

3.4  Overview of Water Coverage in Target Study Site : %\

The water access coverage in Kisumu County was esti nd was projected to be

IDP-II (2018-2022). In the
%, Nyando at 45% and Seme at

increased to 68% by 2022. This was the projection a
same document, Nyakach water coverage was es
42%. It was noteworthy that daily water defi the three selected sub-counties was
more than 1,000 cubic meters. As well, theWardhlisted to have the least access to improved

water service was Nyakach West, wi mnated access of about 22%, while Nyando had the

highest daily water deficit of ab % meters.

3.5 Implications hic Changes and Implication of Water Service

ya’s new constitution in 2010 established the national and devolved

@tion established devolved government referred to as counties. Though

report difficulty for accurately comparing the demographic changes in the sub-counties that were
established after 2013. For example, Nyando and Nyakach were administered as Nyando

District, while Seme was part of Kisumu West District.

However, according to Kenya Population and Housing Census (2019), the population in Kisumu

County was 1,555,574 people, and disaggregated by gender into 594,609 females and 560,942
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females. Nyakach Sub County recorded a population of 150,320 people, disaggregated into
79,082 females and 71,237 males; with 35,553 households and a household size of 4.2. Nyando
Sub-County has a population of 161,508 which is represented by 84,380 females and 77,121
males; with 38,460 households and a household size of 4.2. Seme Sub-County had population
144,900 people, disaggregated into 76,093 females and 68,814 males; with 29,404 households
and a household size of 4.1 people.

While the KBNS Census of 2019 provided these figures, the County nt of Kisumu

projections put the population’s increase at 30% for Nyakach Sub-Co o for'Nyando Sub-

County and 28% for Seme Sub-County. Coupled with the alread ed water deficits in

these sub-counties, the increased populations are likely ore pressure on the
existing water service provision. Both the County G other partners in water
service provision must strengthen their efforts bey ctions to improve the access
coverage. %\

3.6 Community-Based Water Orgamizati
County

3.6.1 Water Management Models i

The management of boreh \vice provisions in Kisumu was undertaken through
various models of gov included those that were managed through the companies
(private or otherwisﬁ ionally managed (a professional is hired to manage for an

institution), m d through the committees of the schools or health facilities. The other models

included th@ privat erated boreholes and the community-management through the water
user associatio UAs). The WUAs are registered or not registered associations, referred to as
community-based organizations (CBOs) involved in management of specific community-
managed borehole. From the data generated from the County Water Offices, Table 3.1
summarizes the number of water boreholes managed through the different models within each of

the selected sub-counties.

Table 3.1: Models of Water Borehole Management within Selected Sub-Counties
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Water Management Models Nyakach Sub- Nyando Sub- Seme Sub- Total
County County County

Company managed 1 2 2 5

Professional manager 0 1 0 1

Health facility managed 0 5 1 6

Private operator 0 2 0 2

School Board of Management 1 18 4 23

Water User Associations (WUA) 35 38 59 132

Total 37 66 66 169

On further analysis of the data presented on the Table 3.1, it was established that 78% of the

community-managed boreholes was done through CBO structures referr

observed by other authors, the strategies on WUAs provide fle

regulations for adjustments (Engler et al., 2021). These author 0

possible challenges of WUAS to include the size of WUAs an
implication of the voting or non-voting patterns; moni
patrons or self-inspection; and implementation of effeéti

n

effective enforcement tools); and power difference

3.6.2 Selection of Boreholes for the Stud

In order to identify community-ma
purposive elimination and purpo 'Vexle

were community-managed.

managed by water user
previous researcher
boreholes were

three com

bo
First, the targeted water systems were those that
ory,
ns (WUAs). Applying the sampling methods used by
odelling methods (Ibrahim, 2017; Masduqi, 2010), nine

o

WUA members.

homogeneity that has
water systems through

sanctions (with insufficient

es and water service points, there were

132 borehole water sources were listed to be

elected from the three sub-counties, with each Sub-county having
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Figure 3.2: Borehole Study Sites \

Each of the selected boreho \)r more kiosks. These boreholes are described in the

Table 3.1. From the
followed by Nyando (3
Table 3.3: Sel

0

y majority of the respondents were from Nyakach (37.0%)
the least being from Seme (28.2%).
Community-Managed Boreholes for Study

Sub county Borehole

Remarks

Nyakach ater project
(7 water kiosks, serving 3

villages)

The project was implemented by Catholic Relief
Services (CRS) in 2008 and metered at
implementation. Population density of the area is

low. There exists other water sources

Oremo Water Project

(3 water kiosks, serving 3

villages)

The project was constructed by World Vision

Kenya in 2017 and metered at implementation.

Population density of the area is low. There exists
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other water sources
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Ragen Water Project The project was constructed by World Vision
(6 water kiosks, serving 3 Kenya in 2017 and metered at implementation.
villages) Population density of the area is low. There exists
other water sources
Nyando Boya Water Project The water project was constructed in 2002 by
(5 water kiosks, serving 5 SANA. Only 2 CWPs were metered by then. The
villages and one vocational rest of the CWPs were construc 005 and
polytechnic) metered. Water vendors are inant lit,is
estimated that handcart, ing“12no 20lits
jerricans work at le ay
Olasi Water Project The borehole i lementation was
(5 water kiosks, serving 6 conducted Y 2016-17. Population
villages and one health centre) | densit w. There exists other water
Withur Water project — Now in as drilled by WSTF in 2013.
Kadibo Sub County re constructed in 2016 and metered at
(4 water kiosks, serving‘ implémentation. Population density of the area is
ow. There exists other water sources
Seme The project was constructed in the year 2015 to

point, n

villages)

Alwala Water i

(one water % ool
e

schol)

serve the school; and the kiosk was constructed in
2016 and metered to serve community. Perceived
unsafe water points exist nearby. Project lacks

funds for expansion.

enje€ Market Water Project
er kiosks, but only one

serving 3 villages)

The borehole was drilled in 2018. Expansion and
kiosks constructed in 2020. Perceived unsafe water
points exist nearby and some people prefer them

due to distance to the kiosks.

Kuoyo-Kaila Water Project
(3 water kiosks, serving 3

villages)

The borehole was drilled in 2005. Expansion and
kiosks constructed in 2018. Perceived unsafe water
points exist nearby and some people prefer them

due to distance to the kiosks.
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(Author’s Construct, 2021)

3.7  Target population

The target population for this was comprised of the households that use the borehole water from
kiosks. The target population also included the water kiosk operators, attendants or salespersons
responsible for the day-to-day operation of the services; the secretary or treasurers of the water
committees; and the water officers. As shown in Table 3.3, it was estimated€that around 3,375
households (about 14,175 people) were relying on the 9 borehole wate &addiﬁon, the
target population included more than 31 water kiosk operators, atteh@ant salés persons; 4

o)

water officers; and 9 secretaries or treasurers.

Table 3.4: Sampled Site Population Dynamics

Sub- Population' | Water Popn. HH . of Ave. For | Target HH
County Cov. Cover Size H WUA WUA Sampled
(%)* BH BH
Nyakach 150,320 47 70,650 35 481 1,443
Nyando 161,508 45 72,679 38 455 1,365
Seme 121,667 42 51,10 . 66 189 567
433,495 194 3.375
[Derived from: KNB sus & Kisumu CIDP-II (2018-22)]

3.8  Sampling, Sampl pling Frame

The sample frame fo s identified with the help of County Water Officer who was

knowledgeable eneficiaries of community-based organizations providing water

the Morgan an. enje (1970) formula. Stratified random sampling was used to select sample
size from each of the sub-counties, proportional to borehole and water kiosk estimated users. The

sampled households participated in the completion of study questionnaires.

! The population figure, household size and number of households per sub-county are derived from the KNBS 2019 Household

Population and Health Census
? Water coverage at Sub-County and number of boreholes managed through water user associations are derived from the

documents from the County Government of Kisumu, especially CIDP-II (2018-22).
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Purposive sampling was used to select a total population of 31 participants for data collection
using the FGDs and 3 participants for the KII. There were 3 FGDs conducted, one in every Sub-
County. In Nyakach Sub County, the FGDs comprised of water kiosk operators and attendants,
disaggregated to 5 females and 6 males. In Nyando Sub County, the FGD participants were
comprised of 6 females and males described as operators, attendants or salesperson. In Seme Sub
County, the FGD participants comprised of 4 females and 4 males. The participants were

between the ages of 22 years and about 57 years. The criterion for inclusion were that one must

be attached as an operator, attendant or a salesperson at a borehole wa reporting to a

water users’ committee. As well, the exclusion included those who ve been hired less
than six months before the time of data collection.

Three KII participants were purposively selected. One w ater Officer responsible
for coordinating the WASH Network within the Ki he other was the secretary of

the water committee from one of the sample in Seme Sub County, while the

other was the treasure for the water committee pled borehole within the Nyando Sub-
County.

3.9  Data Collection and At i

The researcher collected an oth quantitative and qualitative data. Five researcher
assistants assisted in & .

3.9.1 Quan Data Collection and Analysis

The resear e uestionnaire with closed-ended survey questions. The questionnaires

were organize five sections. The first section was comprised of participants’ socio-
economic and socio-demographic questions. Section two was comprised of survey questions on
the technical designs of the water boreholes and kiosk, piping and layouts. Section 3 was
comprised of survey questions on water governance by the Water committees. Section 4 was
comprised of questions around the household use characteristics and patterns. Finally, Section 5

was comprised of questions on the financial sustainability. The questionnaire was administered
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face-to-face with research assistants completing the questionnaire according to participants’

responsces.

3.9.2 Operationalization and Measurement of Study Variables

Financial sustainability of borehole water kiosk services was the dependent variable. The study
described the perceived ability of the water kiosk to generate enough revenue to cover its

operational and maintenance costs in a sustainable way. This variable was coffiputed as a binary

variable (1 = High vs. 0 = Low) based on six survey questions that providéd in on user fees,
tariff structure, community ownership, perceived ease of kios ce and revenue
collection. This financial sustainability index was construc incipal component
analysis (PCA), with three principal components explainin variation. The index
was then standardized using z-score and values above nsidered to correspond to
high financial sustainability and hence coded as 1 ow zero were considered low

financial sustainability and hence coded as 0.

User household characteristics: Thi iable ibes various demographic, socio-economic,

and behavioral traits of the hous 0& whoWtilize the services provided by the borehole water

kiosk. It included main source water, frequency of fetching water from the borehole
kiosks, satisfaction with t
took to fetch water, ity of household use of borehole water. Six items on the
frequency of usi iosk water in different seasons were used to construct the
seasonality 4
components 80.6% of total variance. The seasonality index of household use was
standardized usifig z-scores and values above zero were considered high usability and hence

coded as 1 while those below zero were to have low usability index and hence coded as 0.
User households’ sense of ownership: This is a set of independent variables that described

individual user’s direct contributions through payment of membership and perception on

community ownership of drinking water system.
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Technical design and layout of water kiosks: This variable described a set of technical factors
related to borehole water kiosk such as water pressure, year of establishment, reliability of

service point, functional state, and presence/absence of water technicians.

Household Perceptions of Governance on efficacy of Borehole and Water Kiosks Committee
on the influence of financial sustainability of borehole water kiosks. This variable was
operationalized through questions such as whether there was presence orgabsence of water

committee; household awareness of someone serving in the commit ency of their

meeting with the water kiosk users; their function being manage he Wwater system;

presence or absence of schedule for opening and closing of the wa bsence or presence

of water kiosk operator; and satisfaction of water users on e hole water kiosk was

%ce of the water kiosks was

eone from the said household was

located.

Household Involvement and Participatio

operationalized in the survey questions

involved in the water supply manage or

the previous committee meeting w%er users; and whether the household contributed
towards the establishment of @ .

ommittee; attendance or non-attendance of

Moderating variabl lized by questions around the geographical locations of the

user households’ resid ; ownership of land where the borehole or the water kiosks were

N

3.9.3 Comput ousehold Socio-Economic Status
The construction of the household socio-economic status (SES) was constructed as a composite

located.

of variables from a list of household assets and other indicators of well-being. These indicators
of wellbeing included the electricity, type of roofing and wall, water sources, household
amenities. The household assets were collected in form of dichotomous response in which the
household responded on presence or absence. The principal component analysis (PCA) was used

to compute SES into ordinal variable of either poorest, poor or least poor. The SES was then
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standardized by computing the z-scores, to obtain a normally distributed score. The quintile
technique was then used to divide a dataset into 3 equal groups based on ranking of the
standardized SES values. These groups represented clusters of households with similar wealth

profile.

3.9.4 Descriptive Statistical Analysis and Quantitative Data

Data analysis was conducted following the objectives of the study. Resultsgof each objective
iable. The first

le and the

were conducted first by presenting descriptive analysis of each indepen
level of analysis presents the cross-tabulation between each ind
dependent variable (financial sustainability of borehole water k with additional
columns showing overall percentage for univariate outcome and a Pearson’s chi-
square p-value of statistical significance. The second lev ich is multivariate level

presents the binary logistic regression analysis follo effects model.

3.9.5 Description of Logistic Regression

Binary Logistic regression was used sse statistical significance of the each of the
following independent variables IV&)

borehole water kiosk service

utcome variable. The IVs included the household
atacteristics; user households’ sense of ownership of a
borehole water kiosk; b chnical designing, piping and layout factors; the user
households’ percepti ater kiosk governance by the water committees; user

households’ involwementi@nd participation in borehole and water kiosks’ governance.

Logistic re ‘egression model where the dependent variable is categorical in nature.

The logistic fu is used to predict the probability of membership into a given category based
on a set of independent variables. The independent variables can take a different measurement
scale. There are three types of logistic regression models depending on the number of values the
dependent variable can take. In the binary logistic regression, the dependent variable takes only
two possible outcomes such as “Yes-No”; “Low-High”, among others. Multinomial regression is
a model used when the dependent variable has three or more possible outcomes such as “Green-

Blue-White”. The output values in a multinomial regression do not appear in any specific order.
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Ordinal logistic regression is a model used when the dependent variable has three or more
possible outcomes as “Strongly Agree-Agree-Disagree”. The output values in an ordinal variable

logistic regression model have a connotation of ordering in that the responses are ordered.

In this study, binary logistic regression model was adopted as the dependent variable (financial
sustainability) had only two possible outcomes. Financial sustainability was defined in two ways

based on the specific perceived financial conditions of the community-manag@d borehole water

kiosk. First, the financial sustainability condition of the community- orehole water

aid Yo access the
ent running costs

of the borehole water kiosk service. Second, the financidliys ity condition of the

kiosk could be considered low depending on whether the user hou

water at the kiosk and whether such payments were sufficient to m:

recurrent running costs of, with some reserved uturele ality at, the borehole water kiosk

service.

In order to model the binary logistic for the financial sustainability Y (0 or 1), E(Y) =

P(Y=1), the dependent varia is_trafisformed into a logit form which describes the
probability of the presenc r on interest. In this study, it was considered to be high

financial sustainabilit

i@it )= Po+ BiXi

logit(p) = ln{i%pj

Where; , which is a log of the odds for success; and

BiXi describes a linear combination of a set of user
households’ characteristics, technical designs and governance factors used

as drivers of the financial sustainability.
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The logistic regression model was used as analytical model for the objective areas on
determining the significant influencers of financial sustainability. In assessing the significance of
user household characteristics influencing the financial sustainability of community-managed
borehole water kiosk services in Kisumu County, a question was posed on whether the user
households’ characteristics had any significant influence on the financial sustainability. The most
appropriate cut-off level of p=0.05 was used (Meyer et al., 2017). Other studies noted advances

in statistical practice and methodologies that report p-values (particularly p = @10, p = 0.05, and

p = 0.01) with respect to the p = 0.05 benchmark while indicating the si estimates with

*, ** or #** (Meyer et al., 2017). In this study, the confidence levels ic regressions were

evaluated at 95% (p = 0.05) or 90% (p = 0.10) depending on the sociation presented

by the p-value. If the = 0.05 | then reject the null hypothesi

esign and layout influencing the
ter kiosk services in Kisumu County,

chnical design and layout factors had

he logistic model.

In assessing the significance of borehole water ¢t
financial sustainability of community-manage
a question was posed on whether the bor:
influence on the financial sustainabili he propriate cut-off level of p=0.05 was used
and as noted in advances in sta&l ctice and methodologies that report p-values
(particularly p = 0.10, p = 0. p & 0.01) with respect to the p = 0.05 benchmark while
i * k% or *** As well, the confidence levels of logistic

(p = 0.05) or 90% (p = 0.10) depending on the nature of

indicating the significant

regressions WEre v

association pres ~Value. If the < 0.05 | then reject the null hypothesis with the B in

the logistic

Finally, in assessing the significance of borehole water governance factors influencing the
financial sustainability of community-managed borehole water kiosk services in Kisumu County,
a question was raised on whether the borehole water technical design and layout had influence
on the financial sustainability. The most appropriate cut-off level of p=0.05 was used and as
noted in advances in statistical practice and methodologies that report p-values (particularly p =

0.10, p = 0.05, and p = 0.01) with respect to the p = 0.05 benchmark while indicating the
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significant estimates with *, ** or *** As well, the confidence levels of logistic regressions

were evaluated at 95% (p = 0.05) or 90% (p = 0.10) depending on the nature of association

presented by the p-value. If the < 0.05 | then reject the null hypothesis with the B in the logistic

model.

3.9.5 Reliability and Validity
3.9.5.1 Reliability and Validity Tests for Quantitative Data

Before the start of the field community mobilization and data collectio y instruments

eant to measure.
services in Rabuor

Community Water Project within Kisumu County. The use | o participated in the

were pretested and revised to check if the questions captured what th
The questionnaire was pre-tested using 62 user households of ki
pretest were identified through simple random sampling as excluded from the main
household survey. The collected data from the pret: ed for validity and reliability,
resulting in a Cronbach’s alpha result of abo e previous studies have shown that
Cronbach’s alpha of at least 0.70 and abov isfactory level of reliability (Bonett &
Wright, 2015). A few actions were t bas the individual item’s content and construct
validity. For instance, the initial
Wn seemed like interviews. These were re-framed to

spondents. As well, the questionnaire seemed to have

to have been repetition. These were removed and one such

ad with some open-ended questions that gave
respondents rooms for divers
provide options for selection
some many questions
question sharpened to€apture the necessary information. The researcher adjusted the

a‘d include these aspects after the pilot.

3.9.5.2 Reliabilin®¥est for for Qualitative Data

The reliability of qualitative research was concerned with the repeatability, stability and
consistency of the participants’ responses and the ability of the researcher to collect and record
information accurately. The validity, on the hand, had to do with the truthfulness and accuracy
of the findings of the research. Thus, according to Brink (1993), the results should represent the

reality of the participant while this reality is being representative across the participants. During
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the in-depth interviews with key informants, the researcher exercises self-reflexivity through
setting aside pre-understanding and acted non-judgemental (bracketing) from own opinions,
assumptions and or experiences about the subject matters to ensure the voices of the participants
were heard. The self-reflexivity was to guide the relation of the researcher’s experience with the
topic of discussions, expectations from the discussion and relationships with the participants,

initial codes of the data analysis were developed, the researcher exhaustiygly discussed the

details of these initial codes with one of the advisors and other exp ualitative data

analysis. This was done before the full coding process was undertak desCription from
texts was used to fully represent the participants’ multiple realitie upport of different
dimensions and interpretations found in the research (Gi inally, the researcher

shared some the transcripts with the participants for thei nd feedback as to whether

the information they had provided was fully capture\

3.9.6 Qualitative Data Collection and A

3.9.6.1 Key Informant Interview Too\

In examining the perceptio r officers and committee members on the financial

sustainability of the co aged water kiosks, the researcher conducted in-depth

interviews with pu ed county water officer in charge of coordination of water

supporters withudthe coufify;, one water committee secretary and another committee treasurer.

The inform
frameworks

technology, design and layout of the borehole, the maintenance of quality, enforcement of

e@ from the water officer included the implementation policy and legal

water boreholes water services within respective jurisdictions, appropriate

management and functionality of water service systems. At the beginning of each KII, the
purpose of the study was explained, assurance of confidentiality given, and the consent to
participate was sought from the participants. For the secretary or treasurer, the information

revolved around frequency of meetings; training of operators; corporation with other agencies;
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budgeting, record and book-keeping, savings and spending policies. Other information regarded

the costs of construction and future plans for the borehole expansion or otherwise.

3.9.6.2 Focus Group Discussion Interview Tool

The FGD tool was comprised of open-ended questions with the community-managed borehole
water kiosk operators. The FGD questions were categorized into three components, including the

financial sustainability; user households’ characteristics; technical design§and layout; and

governance by the water committees. The technical design issues being probed

included the water kiosk siting, layout of systems, and water coll designs. In the
governance of the water kiosks by the committees, issues p d decisions of the
committees on the amounts charged, composition of the co egated by the gender,
representation, local political experiences, appointments tion of the kiosk operators
and plumbers, schedule of opening and closin or the household water use
characteristics, the issues probed included se ion in fetching water from the kiosk,
payment patterns, container types and si inally, financial sustainability issues
probed included the daily payment c tion se, saving and spending, sales and record
keeping, among others. The tools use nted in Appendix 1.
3.9.6.3 Transcription and. alitative Data
Data from KII and

texts (MS Word

1scussions was first transcribed verbatim into the readable

as and cross checked by the researcher. This was to ensure that the

information a@o recording had been captured in the text transcript. The transcripts that
Dholuo were translated into English by an English-Dholuo linguist.
Further, this transtation was cross-checked. This was followed by qualitative thematic analysis.
The FGD and KII data (from the notes and audio transcripts) were analyzed manually. This
involved the preparation and organizing the data; reviewing and exploring the data; creating

initial codes; reviewing and creating themes; and presenting the themes and findings in a

coherent manner.
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In the preparation and organization of data, all the materials relevant to the FGDs, which
included the transcribed and translated audio, two different notes that were taken during the FGD
and the observation report were harmonized. The FGD had two note takers both male and female
for the purposes of comparison and to supplement the transcribed audio. They had been captured
in different word documents. Data coding was done in excel for easier tracking of codes and

themes. Thus, the transcripts were imported into an excel file before data analysis started.

In the reviews and exploration of data, before the actual analysis of began, all the

available data was read through. Materials, in regard to the FGDs&i transcripts,

ing t
notes, observation report, and the data collection tool used to ¢ ata were reviewed.
This process was continuous as one might have been
continuously so as to get a sense of the data before the s began. As the process of
going through was on, notes about any thoughts, 4 or observations were taken
down from the data that would be helpful durin esulted in the initial codebook.

Data coding was done in thematic framewo during the initial coding process, the data
produced a magnitude of codes from\ ripts. For the reliability, once the first initial codes

were generated, one page of t ipt fro hich such codes were generated and shared with
two other persons knowl

were about 70-80% si

itative data analysis to also generate the codes. There
ese undertakings. This initial coding was also supported by
the notes taken d

ing collection and the observation report. Each code had an excerpt from

the transcrib i0 wp rting its existence in the data. Therefore, under each code, there
existed an e AU was assigned to it from the data. The excerpts were highlighted in bold
from the rest o passage for easier scheming through. Some of the initial codes generated
include different roles and responsibilities; community involvement; skills and expertise; proper
communication; operating procedures (problem-solving), sustainable materials and proper
workmanship. Others included involvement of other partners; water conservation; water
availability; local administration involvement; availability of spare parts; bad workmanship; salty
or contaminated water; blocked pipes; water vandalism; and incidences of drought. Once initial

codes were generated, they were reviewed, revised and combined in themes. This process
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involved identifying recurring codes, language, opinions, and beliefs. These were then merged to
form distinct themes in regard to community-managed water boreholes kiosks. These themes
were further broken down into sub-theme categories of sustainability. Finally, presentation of
themes and findings were made in a cohesive manner. The findings were narrated in a manner to
tell the story of the data, considering the research project objectives and questions. Therefore, the
relevant contents and excerpts from the data to support the findings and also help tell the story

better were included. The narrative report was done in a word document.

3.9.7 Ethical Issues and Approvals

The necessary licenses, permits and approvals for undertaki enya were sought

and gotten. For example, the researcher obtained th S nse from the National
Commission for Science, Technology and Innovati . Permission to collect data
was also obtained from the Kisumu County Com T County Director of Education. As
well, permission was granted by the Departm the County Government of Kisumu.
During the actual data collection, the reseatehe lained the purpose of the research and
content of the document of consent ( icipants and respondents before the data collection

process was started. The partici and ndents were informed in advance that responding

to the questions and the res ntary and any participant or respondent had a right to

withdraw at any, if (s) p his or her earlier consent. The consent of letter explained

the general and speci 1ves of the research. These explanations created the necessary

environment eveloping rapport with the respondents. The researcher ensured that the

respondent ta %)pended their signatures on the consent letter.

Another ethical consideration involved was assuring the participants and respondents of
confidentiality of the data provided by the respondents either through interviews and discussions
recordings or the questionnaires. The data collected was not disclosed to other respondents or to

other individuals. Consequently, the data collected and used for writing this thesis were collected
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from the respondents and participants but were not attributed to any specific participant. The data

were analyzed using identification codes to ensure anonymity.

3.8 Chapter Summary

The overriding concern of this chapter was to set out the methodological details fitting this study.

It gave the gradual development of various philosophical paradigms for community development

namely; the positivist tradition, interpretivism, the transformative paradig ragmatism. Of
all these paradigms, the pragmatic paradigm was the most suitable ufithe application of the
mixed-methods approach adopted in this inquiry. The research tar, ouS@holds that use the
borehole water, borehole water kiosk operators, attendant or the day-to-day
operation of the borehole services, treasurers of water com er officers in Nyakach,
Nyando and Seme Sub-counties of Kisumu County. T plied stratified sampling to
choose 460 households forming the quantitative s osive sampling to select the 31
respondents working as operators, attendan ple at a borehole water kiosk and
reporting to a water users’ committee for a nths. Quantitative data from this sample

was obtained using questionnaires ad ed-ended items while qualitative data was
gathered through key informan 'nt\:%nd focus group discussions. The questionnaires
probed participants’ socio-e »ocio-demographic characteristics, technical designs of
boreholes and kiosks, pip u

use characteristics a %d the financial sustainability. The key informant interviews
involved purposifiely sele

county water officers in charge of coordination of water supporters

s, water governance by the water committees, household

within the cﬁater committee secretary and another committee treasurer. The focus

ty,
group discus involved open-ended items that targeted the community-managed borehole
water kiosk operators. These items inquired on financial sustainability, user households’
characteristics, technical designs and layout and governance by the water committees.
Furthermore, the chapter demonstrates the transcription, translation and analysis of the data
gathered and general maintenance of validity are reliability handling of procedures. A specialist

generated a Microsoft Word text transcript of the audio recordings of the qualitative data, while a

linguist translated Dholuo text transcripts into English. The final part of the chapter outlines
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various ethical issues taken into account in the study, such as seeking approval from NACOSTI,
Kisumu County Commissioner and County Director of Education and the Department of Water
of the County Government of Kisumu. The same section elaborates how the researcher ensured
that participation by respondents was voluntary and assured them of confidentiality and
anonymity of the data they gave. The next chapter uncovers the interpretation of the analyzed

data.
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CHAPTER FOUR

STUDY RESULTS AND INTERPRETATIONS
4.1 Chapter Introduction

This chapter explores the findings obtained from this systematic investigation. The preliminary

findings that it presents unveil the socio-economic and socio-demographic characteristics of the

sample involved in the study. Ensuing these are findings on household of water and

years of establishment of the boreholes and water kiosks under succeeding
subsections set forth various results based on the specific objec udy. These are
households’ characteristics, user household sense of ownershi actors, perception on
water committees, participation of the user households a ting factors. The findings
of these objectives are reported in the following art presents the descriptive
statistics, then the next subsection displays the ss-tabulations while the ultimate
part reports the findings from the binary 1 n. The findings from the qualitative

data are integrated within or after the results

4.2 Demographic Infor i\pondents
Majority of the house responded to the questionnaires were men. The mean age
of the household hea sh@wn to be 49 years (+ 14 years) with the minimum head being 22

m bein

antitative statistical analyses.

years while m 7 years old. The average number of children between 0-18 years in

the househ J }d to be 2 children (SD=%x1) with the median and mode being 2.00
children. As w useholds with the highest number of children had maximum of 7 children.
The average number of children below the age of 5 years was found to be one child per
household with the median and the mode being 0.0. As well, the households with the highest

number had a maximum of 7 children.

The main household members’ occupations were found to be farming, business and self-

employment, accounting for over 72%. The proportion of the households involved in fishery
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activities was revealed to be 2%. This finding on the fishery activity was surprising as a number

the households were close to Lake Victoria. Table 4.1 presents the socio-demographic

characteristics of the sample.

Table 4.1: Basic Socio-Demographic Characteristics

Characteristics Frequency
What is the gender of head of household?
Female 194
Male 266

What is the estimated age of the head of the household?

What is the highest education level of the head of household
completed?

No school

Primary level

Secondary level

College (artisan, certificate, diploma)

University (Bachelors, Masters, PhD)
How many people in TOTAL, including you, current
in the household?
How many children are 0 to 18 years in this househ

Mean =2
Mode = 2 people

Mean =3
Mode = 2 children

What is the main occupation of the he‘

Farming 177 38.5%
Business 104 22.6%
Fisher-folk 9 2.0%

Employed 43 9.3%
Daily Labour 35 7.6%
Self-employe 51 11.1%
House wife/hus 41 8.9%

Wealth Status

Poore 158 34.3%
Po 4 148 32.2%
Lea 154 33.5%

(Source: A s Survey Data, 2022)

4.3  Households Fetching of Water for Domestic Use

The study revealed that about 79% of households acknowledged paying to fetch their water from

kiosks. The sufficiency of the amount charged in running the kiosks was reported by slightly less

than 58% of the households. Majority of the households (89%) used plastic jerricans (20-litres),
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making at least two trips in a day. About 65% of the households reported that they used the same

containers used to transport the water to store it at home. As shown in Table 4.2, these findings

and others have been provided.

Table 4.2: Household Drinking Water Practices

Characteristics Frequency Percent
Do you pay to collect your water from the kiosk?
No 97
Yes 363
Is the amount charged sufficient for running of the water kiosks?
No 19
Yes
What kind of containers do you use to fetch and transport water from
the Borehole water kiosk?
Plastic jerricans (20-litre) .
Plastic jerricans (10-litre) 5.0%
Plastic bucket with large opening 5.0%
Clay pot 0.9%
Do you use the same container for water transport and
storage?
No 162 32.2%
Yes 298 64.8%
What kind of containers do you use to store the drinki
Clay pot 201 43.7%
Small container with a tap \ 35 7.6%
Small container without a ta 71 15.4%
Large container with a tap 48 10.4%
Large container without 105 22.8%
How many trips did you mak ource yesterday? Mean =2 trips
Mode =0
Was the water you coll fficient for your household
need?
135 29.3%
233 50.7%
92 20.0%
Yesterday, ca ow many times you fetched water from the Mean = 2 times
kiosk? Mode =0
How satisfied are you with your kiosk as drinking water source kiosk?
Dissatisfied 49 10.7%
Satisfied 411 89.3%

(Field Results, 2022)
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4.4 Year of Establishment of Boreholes and Water Kiosks

The nine sampled boreholes were categorized into three major time frames. Those established
from 2017-2022 were described as recently established. Those established from 2009-2016 as
moderately old boreholes while those established from 2001-2008 were described as old

establishments. From analysis, majority of households (about 50%) described the water

ir awareness of

irds (66.0%)

boreholes as being recently established. When the households were asked

whether the borehole-water kiosks were established at the same time two

of households reported that a number of boreholes and associated kS@wercot established at

the same time. %

The analysis on water kiosk infrastructure years of \ with a similar time frame of
n

ts and those from FGDs, which similarly

categorization as for the boreholes, was undert

(42.2%) of households described the water

ndings established that majority
tly established (2017-2022). These
findings were triangulated from the seconda
indicated the boreholes and exten kiosks from such boreholes were established at

rtion rehole water kiosks from old establishments were

different time frames. Thus, a
later structured as extensi a ishments. Table 4.3 and Figure 4.1 illustrate these

findings.

Table 4.3: Us useholL Description of Years of Boreholes and Kiosks Establishments

haracteristics Frequency Percent

Year when the le was established?

Recent blished boreholes (2017-2022) 229 49.8%

Moderately old established boreholes (2009-2016) 63 13.7%

Old borehole establishments (2001-2008) 168 36.5%
Year when kiosk was established?

Recently established boreholes (2017-2022) 194 42.2%

Moderately old established boreholes (2009-2016) 126 27.4%

Old borehole establishments (2001-2008) 140 30.4%

(Field Results, 2022)
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The findings from a majority of the water boreholes and kiosks within the study area could be
interpreted to be the impact of the increased investments of the current County Government of

Kisumu and other development partners’ increased spending and expansion of community water

facilities.
Figure 4.1: Year of Water Kiosk Establishments
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00% ’
5.00%
0.00% 4
Recently Moderately old Old borehole
established established establishments
boreholes (2017- boreholes (2009- (2001-2008)
2022) 2016)
M Seriesl 42.20% 27.40% 30.40%

N\

Figure 4.3: Year of Water Kiosk Establis
(Field Results, 2022) \

4.5  Influence of User H aracteristics on Financial Sustainability

The first objective so, the influence of water kiosk user household characteristics

on financial sustainabili ehole water kiosk services. In this regard, it sought to establish
the main sog uschold drinking water; the frequency of collecting water from the
borehole w iosk$?and the seasonality of use (in dry or rainy seasons) on water kiosk

services. The us cluded drinking, bathing, cleaning and washing.

4.5.1 Households Main Sources of Water for Domestic Use and Drinking
When the households were asked what their main drinking water sources were, they shared
various options. The results showed that majority of the (more than 74%) households got their

main drinking water from the borehole water kiosks followed by open sources (dam, pan, river,
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lake). The least preferred source of water was vendor or bottled water at 0.2%. It was shown that
around 62% of the households always fetched their water from the borehole water kiosks, as

shown in Table 4.4.

Table 4.4: Household Borehole Water Kiosk Use Patterns

Characteristics Frequency Percent
What is the source of your main drinking water?
Tap (in public/private plot) 34 A%
Borehole water kiosk (public) 342 4.3%
Hand pump (private/pub 10

Spring (protected/unprotected) 4
Open (dam, river, river, lake)
Vendor/Bottled

Harvested rain water

How often did you fetch your water from the borehole kiosk as the mai

source?
Never 9.6%
Half the times 28.6%
Always 61.8%

Rank how committed you are to always fetch your water

kiosk all year long?
Not at all committed 7.6%
Rather committed 65.9%
Very committed 28.5%

(Field Results, 2022) \
The finding showed that almgs itds of the households always fetched their water from the

borehole water kiosks as rce. However, the 29% who fetched water only half the

times and about 10% ched water from the water kiosks showed a likely fluctuation
of incomes to théywater Kiosks. It is also important to note that two thirds of the households
responded t esonly rather committed to fetching their water from the water kiosks all

year long.

4.5.2 Household Seasonal Use of Borehole Water Kiosk Services

This section assessed the household seasonal use of borehole kiosk water during rainy and dry
seasons. The questions on the seasonality of use sought on variables such as the sources, reasons
for use of that source, frequency and time taken for a round-trip to collect water. The study

showed that over 35% of the households did consider the frequency of fetching water during
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rainy seasons (not applicable for these households) for drinking, bathing, cleaning and washing.
However, the proportion of households who considered frequency of fetching water was reduced
to 7% or less during dry seasons. The households that considered the frequency not applicable
were those who had water within their compounds. Furthermore, while only around 48% of
households made up-to two trips daily to fetch their water from their preferred source during
rainy seasons, 65% to 73% made up-to two trips daily to fetch their water from preferred source

during dry seasons, depending on the use.

Table 4.5: Household Borehole Water Kiosk Seasonal Use Pattern

Characteristics Percent
Rainy Seasons
How often do you go to this water source during rainy season to collec
the water for drinking purpose?
Not applicable 39.1%
Once per daily 30.0%
Twice per daily 18.3%
Thrice per daily 6.7%
More than thrice per daily 5.9%
How often do you go to this water source during rai
the water for cleaning and washing purpose?
Not applicable 169 36.7%
Once per daily \ 119 25.9%
Twice per daily 97 21.1%
Thrice per daily 44 9.6%
More than thrice per dail 31 6.7%
How often do you go to this w 0 ing rainy season to collect
the water for bathing purpo
Not applicable 164 39.1%
i 142 30.0%
101 18.3%
31 6.7%
21 5.9%
Dry Seasons
How often do you this water source during dry season to collect
the water for drinking purpose?
Not applicable 31 7.0%
Once per daily 180 39.1%
Twice per daily 155 33.7%
Thrice per daily 59 12.8%
More than thrice per daily 35 7.6%
How often do you go to this water source during dry season to collect
the water for cleaning and washing purpose?
Not applicable 32 7.0%
Once per daily 116 25.2%
Twice per daily 187 40.7%
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Thrice per daily 61 13.3%
More than thrice per daily 64 13.9%

How often do you go to this water source during dry season to collect
the water for bathing purpose?

Not applicable 31 6.7%

Once per daily 181 38.3%

Twice per daily 155 33.7%

Thrice per daily 59 12.8%

More than thrice per daily 34 7.4%
In what season do you go several times to collect water from the kiosk?

Same across seasons 14 3.0%

Rainy seasons 4

Dry seasons 442

(Field Results, 2022)

Table 4.5 provides the descriptive findings of daily frequenci%%\e households made

to fetch water for different uses during rainy and dry se . her hand, Table 4.6 is a
summary of findings on the household daily freque ater sources and the reasons
for the households choosing those water sources fo ter use.

Table 4.6: Seasonal Water Use Reasons a cies

Water Use Rainy

Dry season

Drinking About 58% fetching t
reasons
[ ]

day, with | About 86% fetching three times a day,
with reasons

e The only source available.

e Source e  Source closest to the households

Washing and About 59% fetching three times a day,
cleaning with reasons

e The only source available.

e Source closest to the households
Bathing tching three times a day, with | About 86% fetching three times a day,

% with reasons:
rge low amount. e The only source available.
ource closest to the households e  Source closest to the households

4.5.4 Association of Household Water Use Characteristics with Financial Sustainability
Table 4.7 below presents a cross-tabulation between user characteristics and financial
sustainability of water kiosk services. The overall percentage column shows the proportion of

each of the response categories, which is further clustered into individual portions of low or high
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financial sustainability of water kiosk services for comparative purposes. The statistical
significance of the proportions is reported based on Pearson’s chi-square test of association at 0.1
and 0.05 significance levels respectively. Most users (74%) rely on the borehole kiosk (public) as
their primary source of drinking water, indicating its significance as a central water supply for
the community. Tap water (public or private plot) and open sources (dam, pan, river, or lake)
each account for 7% and 8% of users respectively, suggesting that some users may have

alternative water sources. The analysis indicated that the main source of drifiking water has a

statistically significant relationship with the financial sustainability of w services (y2 =

0.506, p > 0.05). Notably, users who primarily relied on borehol ater” for drinking
contributed to higher financial sustainability, with 28.0% reportin ncial sustainability.
n sources (dam, pan,

ity at 2.6% and 2.8%,

In contrast, those who rely on tap water (public or privat
river, or lake) have lower proportions of high fina
respectively. These findings are provided in Table 4

Table 4.7: Cross-Tabulation of User Chagac d Financial Sustainability

User characteristic R se Overall Financial P-value
Percentage | Sustainability of
water kiosk
services
Low High
Main source of drinking 0.506
water rivate plot) 7% 4.8% 2.6%
kiosk (public) 74% 46.3% 28.0%
pump (public/private) 2% 1.7% 0.4%
ring (protected/unprotected) 1% 0.9% 0.0%
@ DamPan/River/Lake 8% 50%  2.8%
Vendor/Bottled water 0% 0.2% 0.0%
Harvested Rainwater 7% 3.9% 3.3%
Frequency of collecting 0.245
water from borehole kiosk Never 10% 6.8% 2.9%
Half the times 29% 18.9% 9.7%
Always 62% 36.9% 24.8%
Satisfaction with kiosk 0.001
water for drinking Dissatisfied 11% 8.9% 1.7%
Satisfied 89% 53.9% 35.4%
How long it takes to fetch 0.001
water from borehole kiosk Below 10 35%, 17.5% 17.2%
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10-19 17% 10.9% 6.6%

20-29 22% 15.8% 5.8%

30 & above 26% 18.2% 8.0%
Seasonality in Household 0.001
Water Kiosk Use Low 54% 46.5%  7.8%

High 46% 16.3% 29.3%

(Field Results, 2022)

A significant portion of users (62%) fetched water from the borehole kiosk always, reflecting a

e kiosk half the

high demand for the kiosk's services. Approximately 29% fetched water ft

erdfetched water

f ev
\ r face specific
10sk also showed a

significant (x2 = 0.245,

time, indicating some variability in usage patterns. However, 10% o
from the borehole kiosk, suggesting they may rely on other w

circumstances. The frequency of fetching water from th

relationship with financial sustainability, although it was I%
% from the kiosk had the lowest

sustainability at 24.8%, while those who never \
proportion at 2.9%.

ere satisfied with the quality of the kiosk

p > 0.05). Users who fetched water always tended to proportion of high financial

The data showed that a large majority of use
water for drinking. This high leg tis on was a positive sign for the service's
sfied

sustainability. It indicated that

i
support its long-term viabili V
expressed dissatisfaction. action with the quality of kiosk water for drinking was
strongly associated w
mongt

0.001, p < 0.0 rs who were satisfied with the water, 35.4% report high financial

were likely to continue using the service and

s, it was essential to acknowledge that 11% of users
ustainability, with a statistically significant relationship (}2 =

sustainabili he ‘nly 1.7% of those who were dissatisfied contribute to high financial

sustainability.

The time users take to fetch water from the borehole kiosk varies. About 35% of users could
obtain water in less than 10 minutes, indicating relatively quick and convenient access to the
kiosk. However, approximately 17% spend 10-19 minutes, 22% spend 20-29 minutes, and 26%
spend 30 minutes or more fetching water. The time it took to fetch water also demonstrated a

statistically significant relationship with financial sustainability (y2 = 0.001, p < 0.05). Users
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who spent less than 10 minutes and 10-19 minutes to fetch water from the borehole kiosk
contributed significantly to high financial sustainability, with proportions of 17.2% and 6.6%,

respectively.

Seasonal patterns in water kiosk use were evident among users. Around 54% have low
seasonality in their household water kiosk use, indicating consistent reliance on the kiosk

throughout the year. In contrast, 46% of users had high seasonality, implyigg that their water

needs fluctuated significantly depending on the time of year. The season usehold water
kiosk use was significantly related to financial sustainability (¥2 = 0.
low seasonality in their water kiosk use exhibit a higher of high financial
sustainability at 29.3%, whereas those with high seaso ed to high financial

sustainability at a lower rate of 7.8%.

4.5.4 Influence of Household Water Use Charac ancial Sustainability

Table 4.6 below shows the summary of bi ic regression analysis showing user
characteristics as predictors of financial sugtai water kiosk services. The odds ratios
and p-values help us understand the s th nificance of the relationships between user
characteristics and financial sustai& able 4.8 provides the output of the regression

analysis on influence of house ter,use characteristics on financial sustainability.

Table 4.5: Binary Logis odel Analysis

Predictor B SE Odds ratio P-value
Main source of dri
-0.07 0.57 0.93 0.90
blic/private) 0.59 0.98 1.80 0.55
Harveste water 0.53 0.51 1.69 0.30
Spring (protected/unprotected) -15.37 71471 0.00 0.98
Tap (public/private plot) 0.34 0.54 1.40 0.54
Vendor/Bottled water -15.86 1,455.40 0.00 0.99
Frequency of collecting water from borehole kiosk
(Never)
Half the times 0.28 0.53 1.32 0.595
Always 0.84 0.57 2.32 0.142

Satisfaction with kiosk water for drinking
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(Dissatisfied)

Satisfied 1.24 0.49 3.46 0.011
How long it takes to fetch water from borehole kiosk (Minutes)

(30 & above)

20-29 0.09 0.37 1.09 0.815

10-19 0.75 0.39 2.12 0.052

Below 10 1.26 0.33 3.52 <.001
Seasonality in Household Water Kiosk Use

(Low)

High 242 0.26 <.001
*Note. Estimates represent the log odds of "Financial Sustainability = High" vs. "Financj bility =

Low"
*Reference Categories in Brackets

(Field Results, 2022)

The analysis revealed that the choice of the main source ater does not have a

statistically significant impact on the financial sustaina iosk services. Users who
primarily rely on water from open sources (such as r/Lake), hand pump (whether
public or private), harvested rainwater, spring otccted or unprotected), tap (whether
public or private plot), or vendor or bottled ignificantly differ in their likelihood to
contribute to high financial sustainabilggpywhe ared to users who depend on the borehole
water kiosk (public). This suggests& less of the main source of drinking water, users
have similar odds of supportin inancial sustainability of the kiosk service.
The frequency of fet the borehole kiosk, whether "Never," "Half the times," or
"Always," was not foundifo beva significant predictor of financial sustainability. Users who fetch
water more

likelihood t

fr@lently from the kiosk did not exhibit significant differences in their
to high financial sustainability. This suggests that frequency of use does
not significantly“affect the odds of contributing to high financial sustainability of the kiosk

service. Other factors may be more influential in this regard.

User satisfaction with the quality of kiosk water emerged as a significant predictor of financial
sustainability. Those who expressed satisfaction with the water they obtained from the borehole
water kiosks were significantly more likely to support high financial sustainability (odds ratio =

3.46, p = 0.011). This means that users who were satisfied with the water quality had 3.46 times
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higher odds of supporting high financial sustainability compared to users who were dissatisfied.

Ensuring water quality that meets users' satisfaction is crucial for financial sustainability.

The time it takes users to fetch water from the borehole kiosk was also an important predictor.
Users who spent less than 10 minutes fetching water from the kiosk have the highest odds of
contributing to high financial sustainability (odds ratio = 3.52, p < 0.001). Users who spent 10-19

minutes had moderately increased odds of high financial sustainability, alth@ugh this result is

only marginally significant (odds ratio = 2.12, p = 0.052). However,
specifically 20-29 minutes or 30 minutes and above, did not show ifference in
financial sustainability when compared to those who spent 30 min re. This means that
users who spend less than 10 minutes collecting water have
high financial sustainability compared to those who spe s or more. Shorter waiting
times appeared to be crucial for high financial sustai
The seasonality in household water kiosk st predictor of financial sustainability.
Users who experienced high seasonalitygin th ter kiosk use, meaning their usage patterns
vary significantly throughout the ye& arkedly more likely to contribute to high financial

sustainability (odds ratio = 11 < 0.00T). This means that users with high seasonality in

water kiosk use have 1 er odds of supporting low financial sustainability

compared to users wi lity. Understanding and adapting to these seasonal usage

patterns is essential for tamming high financial sustainability.

The results t that user characteristics such as the source of drinking water, satisfaction
with kiosk wa ime spent collecting water, and seasonality in use are important factors
associated with the financial sustainability of water kiosk services. These findings can guide
strategies to improve financial sustainability, including addressing user satisfaction, reducing

waiting times, and promoting consistent use throughout the year.

As a conclusion, the quotes from one operator captured:
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“The kiosk operator in my area has a myriad of challenges, the villagers are rude and
non-co-operative when it comes to making payments, this is owing to the fact that they
live close to River XYZ, where they draw and use untreated water. There are also some
manually constructed boreholes which supply water. The few who come to our kiosks
therefore would be looking for water for cooking and drinking. This then leads us to
lower the price of water to five shillings for 2 twenty litre containers. Another challenge
is that our water is salty and there is nothing you can do to the mediate this saltiness.”
Female Operator #3 Seme FGD.

4.6  Influence of User Household Sense of Ownership on Financial
The second objective of this study was to assess the influence of
ownership on the financial sustainability of community-managed h r kiosk services

within Kisumu County. Sense of ownership was assesse individual household

payment of borehole kiosk membership fees, belief that system was community-

owned and or that the water system was owned by p ge.

4.6.1 Household Sense of Water Kiosks
The cross tabulations in Table 4.9 be

with Financial Sustainability

sh association between the user households’

sense of ownership and financial & ity of borehole water kiosk services. It gives a
descriptive frequency finding user nouseholds’ sense of ownership of borehole water
kiosk services.

Table 4.6: Househo

%«nership of Borehole Water Kiosk

Characteristics Frequency Percent
Payment of ip?
No ‘ 401 87.2%
Yes 59 12.8%
This is OUR CO ITY'S drinking water system
Not true at all 15 3.3%
Very true 445 96.7%
The water system is owned by all the people who live in this village
Not true at all 160 34.8%
Very true 300 65.2%

(Field Results, 2022)
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In terms of the payment of membership fees, it is evident that a substantial majority of
respondents, accounting for 87.2%, do not pay these fees. Conversely, only 12.8% of the
respondents indicated that they do pay membership fees. This suggests that a significant portion
of user households was not financially contributing to the operation of the borehole water kiosk
services. Users who choose to pay membership fees are notably more likely to be associated with
a high level of financial sustainability, constituting 62.7% of this group. Conversely, among

users who do not pay membership fees, the majority, accounting for 66.6%, ar@associated with a

low level of financial sustainability. These findings suggest that fina ibutions from
users, in the form of membership fees, play a critical role in s
sustainability of water kiosk services. The p-value for this metric i 0.001, confirming a
statistically significant association, as shown in Table 4.10.
Regarding the belief that the drinking water syst ity-owned, an overwhelming
96.7% of the respondents expressed a strong beld idea” This high percentage underscores
the perception among user households thafgth: water system is indeed a community-
owned resource. However, further an hat whether users strongly believe that the
water system is community-owned c& , the percentages of those associated with low and
high levels of financial sustain remain similar. Among users who do not believe at all that
the water system is co , 60.0% are associated with a low level of financial
sustainability, while o strongly believe in community ownership, 62.9% share
this association. s of high financial sustainability, 40.0% of users who do not
believe at all i munity  ownership are associated with it, compared to 37.1% of those who
strongly bel unity ownership. With a p-value of 0.793, it is evident that the belief in
community ow ip does not significantly impact the financial sustainability of these services.

Table 4.7: Cross Tabulation of User Sense of Ownership and Financial Sustainability

Ownership aspect Response Overall Financial P-value
Percentage Sustainability of water
kiosk services
Low High
Payment of membership Pay 12.8% 37.3% 62.7% >.001
Don’t Pay 87.2% 66.6% 33.4%
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Community own water system  Not true at all 3.3% 60.0% 40.0% 0.793
Very true 96.7% 62.9% 37.1%

Village people own water Not true at all 34.8% 50.0% 50.0% >.001

system Very true 65.2% 69.7% 30.3%

(Field Results, 2022)

Coming to the belief that the water system is owned by people in the villageNthe responses are
less skewed in distribution. While 65.2% of respondents strongly believ t ter system is
hi

owned by individuals in their village, a notable 34.8% do not lief. Users who

strongly believe that the water system is owned by people in more likely to be
associated with a low level of financial sustainability 9.7% of this group.
Conversely, among users who do not believe at all that em is owned by people in
the village, 50.0% are associated with a low level suStainability. In contrast, when it
comes to high financial sustainability, 50.0% o not believe at all in village people
ownership are associated with it, compare of those who strongly believe in village

ges t strong beliefs in village people ownership
S ability of water kiosk services.

people ownership. This intriguing res
may be negatively affecting the fi ar&'
Ownership on Financial Sustainability

4.6.2 Influence of Househ,

In the binary logistic sis, the researcher examined payment of membership, the
community's own, wate tef® and village people own water system as predictors of financial
sustainabilit er kiosk'services. Table 4.11 below shows a binary logistic regression model
summary r households’ sense of ownership and financial sustainability of water
kiosk services. reference categories are in brackets and each regression coefficient is
associated with standard error, odds ratio, and the Pearson’s chi-square p-value as test of
statistical significance at 0.1 and 0.05. The focus is on the odds ratio and the p-value

(significance level) to understand the influence of these predictors on financial sustainability.

Table 4.8: Influence of Sense of Ownership on Financial Sustainability

Predictor B SE Odds ratio P-value
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Payment of membership <.001
(Don’t Pay)
Pay 1.291 0.297 3.638

Community own water system 799
(Not true at all)
Very true 0.146 0.571 1.157

Village people own water system <.001
(Not true at all)
Very true -0.894 0.208 0.409

*Note. Estimates represent the log odds of "Financial Sustainability = High" vs. "Financial Sustainability =

Low"

*Reference Categories in Brackets

(Field Results, 2022)

Results show that users who reported that they pay membership fi oximately 3.638

times more likely to have high financial sustainability compare do not pay. The p-
value (p< .001) indicates strong statistical evidence that bership significantly
influences financial sustainability, with a positive ass s result may suggest that
financial contributions in the form of membershi crucial role in ensuring high
financial sustainability for water kiosk servic contribute financially are likely to

have a vested interest in the borehole kiosk . This financial commitment strengthens

the service's overall sustainability be me contribution may imply having more funds
for maintenance, repairs, and im o&the water facilities.

On the other hand, the result at users who strongly believe that the water system is
owned by people in t proximately 0.409 times less likely to have high financial
sustainability compare e who do not believe this strongly. The p-value (p< .001)
confirms the ical significance of this association, suggesting that strong beliefs in village
people's o € a counter-intuitive negative impact on financial sustainability. This
result is intrigu nd could be that beliefs in village ownership may imply a perception that
other villagers are responsible for the system's functioning, potentially leading to reduced

individual contributions.

Users who believed that the water system is community-owned were 1.157 times more likely to
have high financial sustainability compared to those who do not. However, the difference is not

statistically significant (p = .799). This result suggests that whilst there is a positive trend in
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favour of users who believe in community ownership, this association is not statistically
significant. It implies that the strength of belief in community ownership alone may not be a

strong determinant of financial sustainability.

Based on the consistent evidence presented and derived from the cross-tabulation and logistic
regression herein, it can be inferred that payment of membership fees significantly increases the
likelihood of high financial sustainability. This is potentially due to the individual initiatives

towards the borehole kiosk well-being. On the other hand, perception i ity ownership

of the water system may not always translate into tangible financial s@ppo d heénce does not

positively or significantly contribute to financial sustainability of b ter kiosk services.

4.7 Influence of Technical Factors on Financial S Borehole Water Kiosks

4.7.1 Descriptive Results on the Technical Desi Water Kiosks

The third objective of this study was to analy. ce of water kiosks’ technical design

and layout on the financial sustainability o anaged borehole water kiosk services

within Kisumu County, Kenya. The ni ors examined for this objective included
perception on water pressure from th kiosk, year of borehole and kiosk establishment,
availability of water when n , when kiosk 1s open, functional state of water kiosk,
time of the day when ki C and presence of a technician or plumber. Table 4.12

presents the descripti on the findings of these variables.

Table 4.9: ]‘signs and Layout of Borehole and Water Kiosks

echnical Designs Frequency Percent
How much pressu s the water borehole kiosk usually come when
open?
Low pressure 53 11.5%
Moderate pressure 244 53.2%
High pressure 162 35.3%
Is your kiosk drinking water source available when needed?
No, not functioning 1 0.3%
Yes, functioning but not well 267 58.0%
Yes, functioning well 192 41.7%
What time does the water kiosk operate during the day?
No time schedule 20 4.3%
All day long 342 74.3%
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06 - 10 AM (morning) 58 12.6%
04 - 07 PM (evening) 22 4.8%
Other times 18 3.9%
Is there a technician or plumber to look after your main drinking water
kiosk?
No 121 26.3%
Yes 339 73.7%

(Field Results, 2022)
As corroborated from the FGDs, the participants reported that water pressure was low and

decreases as the day goes by. Kiosk operators have developed a strategy togensure that water

supply is not severely affected by reduced water pressure. For exam was quoted as

saying:

“The pressure is never enough to fill more than one in a d
that the pressure decreases as the day progresses, s
reduced considerably. Beyond that the pressure wi
have to direct it to another pump, that will se
kilometres above us, from there it can flow t
be a line with too much pressure so we eas

et'up in such a way
pressure will have
o the following day, 1
..., Which is about two
then monitor if there could
ale Operator 6 at Nyakach FGD

4.7.2 Association of Technical Factors o stainability
The data indicated that the perceptio wat sure from the borehole kiosk varies among
users. Approximately 11.5% of re reported experiencing low water pressure. In

contrast, 35.3% of users repo

€ e. Users who reported experiencing low water pressure
1al sustainability (52.8%) compared to those with moderate
tepressure. As shown in Table 4.8, this finding revealed that water

pressure ha 'sti@lly significant association with the financial sustainability of kiosk

ving high water pressure while a majority, accounting for
53.2%, perceived the pre
were more likely to

(32.0%) or high (40.1%

is finding may suggest that efficient water usage due to lower pressure

might potential ntribute to cost savings, leading to higher financial sustainability.

Table 4.10: Association of Technical Factors and Financial Sustainability

Technical factors Response Overall Financial Sustainability P-value
Percentage of water kiosk services
Low High
Water pressure 0.011
Low pressure 11.5% 47.2% 52.8%
Moderate pressure 53.2% 68.0% 32.0%
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High pressure 35.3% 59.9% 40.1%
Borehole establishment 0.352
(Year) 2017-2022 49.8% 61.6% 38.4%

2009-2016 13.7% 57.1% 42.9%

2001-2008 36.5% 66.7% 33.3%
Kiosk establishment 0.188
(Year) 2017-2022 42.2% 61.9% 38.1%

2009-2016 27.4% 57.9% 42.1%

2001-2008 30.4% 68.6% 31.4%
Water available when 0.744
needed. No 2.6% 58.3%

Yes 97.4% 62.9%
Duration opens per day 0.054
(hours) Once per day 1.0% 25.0%
Twice per day 4.6% 42.1%
Thrice per day 3.6%
More than 4 times 89.6%
Not applicable 1.2%
Functional state 0.74
Yes, functioning but not 37.1%
well
Yes, functioning well 37.5%
Time of day when Open 0.71
All day long 36.3%
6-10 AM 41.4%
4-7PM 31.8%
No time schedule 65.0% 35.0%
Other times & 50.0% 50.0%
Availability of 0.001
technician or plumber No 39.2% 22.9%
Ye 60.8% 77.1%

S
(Field Results, 2022) }
Regarding the lish years of the boreholes and kiosks, the data shows that nearly half

(49.8%) of l‘were established between 2017 and 2022. A smaller percentage, 13.7%,
dates back to riod between 2009 and 2016, while 36.5% were established between 2001

and 2008. Similarly, the establishment years of the kiosks reveal that 42.2% of kiosks were
established between 2017 and 2022, 27.4% between 2009 and 2016, and 30.4% between 2001
and 2008. Considering the establishment years of boreholes and kiosks, no statistically
significant associations were found with financial sustainability (p = 0.352 and p = 0.188,
respectively). These results may indicate that the year of establishment alone does not appear to

be a significant determinant of financial sustainability for these services, and other factors may
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play a more prominent role. The findings on association of technical design and layout factors

are shown in Table 4.13.

The data indicated that water was available when needed, with 97.4% of respondents reporting
consistent access to water. Only 2.6% of respondents indicated that water was not available when
needed. Similarly, the presence or absence of water when needed did not show a statistically

significant association with financial sustainability (p = 0.744). This suggegts that consistent

water availability alone may not be the sole driver of financial success fo ices.

Regarding the duration kiosks remain open per day, 89.6% of ki = e than four times a
day. Smaller percentages indicate kiosks with varying opg >duencies, including once per
day (1.0%), twice per day (4.6%), or thrice per day (3
reported that opening hours were not applic indicating unique operational
circumstances. The duration for which a ki day shows statistical significance

association at 10% significance level (p = ) W t was evidence that there was a trend

suggesting that kiosks opening more ti .g., twice, or thrice) may be associated with

er
higher financial sustainability. gv%er result is not robust enough to draw definitive

conclusions. %
The functional state $ was diverse; with 58.2% of respondents reporting that the

kiosks’ functio not while 41.8% reported that the kiosks’ function well. These findings

suggest tha ile i~ﬁcant portion of kiosks may have operational issues, there was also a
substantial n that were functioning efficiently. The functional state of kiosks, whether
functioning well or not well, did not show a statistically significant association with financial
sustainability (p = 0.740). This may imply that the functional state of the kiosk, as reported by

users, does not significantly impact financial sustainability.

Regarding the time of day when kiosks are open, the majority of users (74.3%) reported that the
kiosk is open all day long. Others reported time slots include 6-10 AM (12.6%), 4-7 PM (4.8%),
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no specific time schedule (4.3%), and other unspecified times (3.9%). The time of day when the
kiosk is open does not appear to be a significant factor in determining financial sustainability (p
= 0.710). Users seem to have similar levels of financial sustainability regardless of the kiosk's

operating hours.

Regarding the presence of a kiosk technician or plumber, the data indicates a 73.7% of

respondents reporting the presence of a technician or plumber and 26.3% indi@ating the absence

of one. The presence of a technician at the kiosk shows a statistically signi sociation with
the financial sustainability (p = 0.001). While strongly statistically si ther€ was a trend
that kiosks with technician (77.1%) may have higher financial su compared to those
without technician (22.9%). This result could be due to the sociated with having

technicians and the potential benefits of reducing the dis ater flow at the kiosks.

4.7.3 Influence of Technical Factors on Fin inability
Results show that users who reported expetienéi water pressure were found to be 1.32
times more likely to have high financi tainability compared to those users experiencing high
water pressure. However, this result% atistically significant at the 0.1 level (p = 0.443).

On the other hand, users with ate,water pressure were 0.64 times as likely to have high

financial sustainability c e with high pressure whose statistical significance is at

0.1 significance lev . These findings suggest that while there may be a slight
association betwgen wa ure and financial sustainability, it is not strong enough to be

t. ‘hese findings are shown in Table 4.14.

considered s}
Kiosks associat ith their establishment between 2009 and 2016 were 1.61 times more likely
to have high financial sustainability compared to the reference category (2001-2008), although
this result was not statistically significant at the 0.1 level (p = 0.107). Similarly, users associated
with kiosks established between 2017 and 2022 were 1.44 times more likely to have high
financial sustainability compared to the reference category (2001-2008), but this result also did

not reach statistical significance (p = 0.165).
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Table 4.11: Influence of Technical Factors and Financial Sustainability

Predictor B SE Odds ratio P-value
Water pressure
(High pressure)
Low pressure 0.28 0.36 1.32 0.443
Moderate pressure -0.44 0.24 0.64 0.060

Kiosk establishment (Year)
(2001-2008)

2009-2016 0.47 0.29 1.61 0.107

2017-2022 0.36 0.26 1.44 0.165
Water available when needed.

(Yes)

No 0.71 0.83 0.392
Duration opens per day (hours)

(More than 4 times)

Thrice per day 0.01 0.67 0.988

Twice per day 1.27 . . 0.050

Once per day 1.84 . 0.157

Not applicable -14.98 200 0.983
Functional state

(Functioning but not well)

Functioning well 0.90 0.631
Time of day when Open

(All day long)

6-10 AM 1.18 0.635

4-7 PM 0.50 0.235

No time schedule 0.46 0.244

Other times 1.05 0.947
Availability of attendant

(No)

Yes -0.27 0.22 0.76 0.209

"

*Note. Estimates represent the
Low"
*Reference Categories in

(Field Results, 2022)

ncial Sustainability = High" vs. "Financial Sustainability =

Responden

@d that water was not available when needed were 2.04 times more
likely to have inancial sustainability compared to those with water available when needed.
However, this result was not statistically significant at the 0.1 level (p = 0.392). Plausible reasons
for this lack of significance could include variations in the reasons for water unavailability,
differences in users' coping mechanisms, or the influence of other factors not included in the

analysis.

105



‘ St. Paul’s University Repository

Users associated with kiosks that open twice per day were 3.58 times more likely to have high
financial sustainability compared to those associated with kiosks that open more than four times
per day, and this result was statistically significant at the 0.1 level (p = 0.050). While users
associated with kiosks opening once per day were 6.29 times more likely to have high financial
sustainability, this result did not reach statistical significance (p = 0.157) because of the
negligible number of respondents who fall in this category, leading to inflated odds ratio.

Plausible reasons for the significance of opening twice per day could dnclude increased

convenience for users or more efficient water management practices, whi ibute to higher

\ik ly to have high

well. However, this

financial sustainability.
Respondents associated with kiosks functioning well were 0.90

financial sustainability compared to those with kiosks funcii

result was not statistically significant at the 0.1 level (p .

of significance could include variations in what ¢ "
Iity.

kiosk locations, differences in user perceptions %\

4.7.4 Other Technical Factors on Fiiancia inability
FGDs and KII strengthened the findings from the

usible reasons for this lack

ioning well" across different

The results from the analysis of data
household data. These were ca ed as kiosk network design and layout. Some of the voices
of the operators include e design layout for the kiosks varied from one water
kiosk to the next. Fq er operator from Nyakach shared that their borehole has 2
raised tanks whilgthe ki0§ks have only one tank each:

esgeach have two raised tanks while the kiosks only have one tank each”.
yakach, FGD.

This description differs from that of BH1 borehole where the operator shared that the water stand
was constructed about 100 meters away. The rationale for the design was to optimize the water
rotation. However, this design interfered with the pressure and people close to the borehole were
not receiving adequate water. He continues to say that the community was not receiving enough

water whenever the volume of water reduced because the water pressure reduced in such
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instances. Those with stepped down pipes were the most affected and were not getting adequate

water supply.

“The borehole at BHI was drilled and the water stand was constructed about 100 meters
away so that the rotation does not interfere with the borehole. This brought a problem in
that it interfered with pressure so that some people living very close to the borehole

cannot get water. This brought a lot of problems in the community, whenever the volume
of the water reduced, the pressure would not be enough to get water to people who have
stepped down pipes. We can therefore say here that the design actually interfered with
the supply”. Male Operator #1 Nyakach, FGD.

Two participants were of a contrary opinion. One respondent believed the“design was fine

and proper assessment was done before installation but needs as not done to

establish on the actual water demand.

em comes about when
e area is flat so issues of
eds to be consulted in order
)perator or technician can say
m even with my pipes” Female

“In my opinion, there was nothing wrong with the
there are a number of people who have diverte
pressure or the lack of it do not arise. The w
to help identify the actual problem. May.
something. Personally, I really do not h
Operator #3 Nyakach, FGD.

inp 1s people diverting the water. He believed

The other respondent believed that th

that since the area is flat the issue does not suffice. He also believed that there 1s a

problem that needs to be identi d resolved by experts. The inadequate water supply creates

tensions when consumers regular supply.

“The way I esign was fine. Proper assessment was done before
installation ex. the needs assessment was not done to establish the actual
str jes on meeting the same. Therefore, with time demand outstrips
nd this creates tensions when some people especially private consumers
ular supply. Female Operator #3 Nyakach, FGD.

4.8  Influence of Household Perception on Water Committee and Sustainability

The specific objective of this section was to examine the influence of borehole water committee
governance on the financial sustainability of community-managed borehole water kiosk services
within Kisumu County, Kenya. It has looked at the user household perception on the borehole

water committee, the association and influence of the water committee on the financial

sustainability.
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4.8.1 User Household Perceptions on Borehole Water Committee Functions

It was assumed that there existed a water management committee for each borehole and water
kiosk. The possible water committee functions included management of the water system
(borehole, its layout, infrastructures and kiosks); borehole water kiosk management (water
kiosks services), maintenance of the borehole and kiosk water system, coordinating repairs of the

water system, controlling the use of the water kiosks (who can or cannotflaccess the water

services), and generating-spending revenues collected for borehole wa . This section

sought to establish existence of water committee for managing the wa' , related specific
functions and frequency of their meeting with the beneficiari e existence of the
committees, 78.7% of households affirmed that their had a management
committee, while 21.3% reported non-existing water is was corroborated by
feedback from the focus group discussions with op reported some boreholes and
kiosks committees either did not exist or we al. In such water boreholes and
kiosks, the discussions revealed that such fuact mittees were handled by either one of
community members, in most cases th@pehai or treasurer. However, such arrangements

demonstrated limited accountability& bers or users of the water kiosks.

Table 4.12: User House on Water Committee Governance
Frequency Percent
Is there a water committee nsible for management of the
borehole?
No 98 21.3%
Yes 362 79.7%
Do you know f the committee managing the water point?
No 231 50.2%
Yes 229 49.8%
How often does the water management committee meet with water users
to discuss issues about the water system?
Never 169 36.7%
Monthly 110 23.9%
Bimonthly (after two months) 5 1.1%
Quarterly (after three months) 9 2.0%
Semi-annually (after six months) 17 3.7%
Annually (after twelve months) 61 13.3%
As needed 89 19.3%
Is there a water committee that is responsible for management of the

108



St. Paul’s University Repository

borehole water kiosk?
No 98 21.3%
Yes 362 78.7%
Do you have a schedule for opening and closing your BH water kiosks?
No 39 8.5%
Yes 421 91.5%
Do you have an operator or attendant at the borehole water kiosk?
No 228 49.6%
Yes 232 50.4%
How satisfied are you about where the kiosk is sited?
Dissatisfied 18 3.9%
Satisfied 442

(Field Results, 2022)

A majority (73.3%) of households indicated the committee was respo the"management

of the borehole water kiosk. On the other hand, 26.7% indicated t ittee did not perform

such management tasks of borehole water kiosks. The man orehole also entailed

establishment of water operation schedule which s ning and closure times.
Furthermore, majority of households (77%) who water committees’ functions
included management of water kiosk, maintena coordination, use control; generating
and spending revenue also responded that me when water was not available for

e
more than one week. Other findings ar: sentethinyTable 4.15.

\

vernance with Financial Sustainability
ated that there was a committee in place to manage the

4.8.2 Association of Water
The majority of respondents
borehole kiosk. Whe e financial sustainability levels between those with and
without a committee, ups had a similar percentage, with 63.0% of kiosks with a
committee in t w financtal sustainability group and 37.0% in the high financial sustainability
group. The 1s comparison is 0.893, indicating that the presence of a committee does
not seem to be ically associated with financial sustainability.

Among the respondents, about half (50.2%) reported that they did not know committee members,
while the remaining 49.8% indicated that they were aware of committee members. When we
compare the financial sustainability levels, a noteworthy pattern emerges. Those who reported
not knowing committee members had a majority (55.4%) in the low financial sustainability

group, and 44.6% in the high financial sustainability group. On the other hand, among those who
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knew committee members, a substantial 70.3% were in the high financial sustainability group,
while only 29.7% were in the low financial sustainability group. This indicates a significant
association between knowing committee members and higher financial sustainability, as
evidenced by a p-value of 0.001. The results of association between the water committee

governance and the financial sustainability have been summarized in Table 4.16.

Governance factors Response Overall
Percentage

Committee in place to manage
borehole kiosk No

Do you know committee

members No
Yes
Frequency of management 0.106
committee meetings Never
Monthly
Bimonthly .
Once eve onth 77.8% 22.2%
Once e hs % 88.2% 11.8%
Oncg pe 13.3% 60.7% 39.3%
19.3% 66.3% 33.7%
Committee in place to manage 0.893
borehole kiosk 21.3% 62.2% 37.8%
78.7% 63.0% 37.0%
There is schedule for op 0.119
and closing borehole kios 8.5% 51.3% 48.7%
91.5% 63.9% 36.1%

(Field Result:

N

The respondent orted various frequencies of management committee meetings. It was found
that 36.7% of respondents said they never had frequent meetings to discuss the water system.
The majority mentioned meetings occurring either monthly (23.9%) or "as needed" (19.3%),
with lower percentages for other frequencies. When comparing financial sustainability levels,
some interesting observations emerge. For instance, those who reported meetings happening
"once every 3 months" had a remarkable 77.8% in the high financial sustainability group and

22.2% in the low financial sustainability group. However, the p-value for this comparison is
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0.106, which exceeds the significance level of 0.1. This suggests that while there are differences

in financial sustainability across meeting frequencies, they are not statistically significant.

Regarding the schedule for opening and closing the borehole kiosk, the majority of respondents
(91.5%) reported that there was a schedule in place. When comparing low and high levels of
financial sustainability, those without a schedule had 51.3% in the low financial sustainability

group and 48.7% in the high financial sustainability group. In contrast, those wdth a schedule had

63.9% in the high financial sustainability group and 36.1% in the low sustainability

group. However, the p-value for this comparison is 0.119, which is a signtficance level
of 0.1. This suggests that the presence of a schedule for openin ing the kiosk is not

statistically associated with financial sustainability.

4.8.3 Influence of Water Kiosk Governance on inability
Respondents who reported that they do not ittte members were associated with
lower log odds of achieving high financialgsustai . The odds ratio of 0.54 suggests that

those who do not know committee mefbers roximately 0.54 times as likely to achieve
high financial sustainability com ar% who do know committee members. Importantly,
the p-value for this predictor 1 ich is below the significance level of 0.1, indicating a
statistically significant a n. actical terms, this may mean that knowing committee

members is linked to sustainability.

Table 4.14: ater Committee Governance on Financial Sustainability

Predictor B SE Odds ratio P-value

Committee in plac anage borehole kiosk

(No)

Yes 0.13 0.26 1.13 0.624
Do you know committee members

(No)

Yes -0.62  0.20 0.54 0.002
Frequency of management committee meetings

(Never)

As needed -0.41 0.29 0.67 0.152

Bimonthly 0.76 0.94 2.13 0.421

Monthly -048  0.27 0.62 0.071

Once every 3 months -0.95 0.83 0.39 0.251
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Once every 6 months -1.74 0.78 0.18 0.026

Once per year -0.21 0.32 0.81 0.512
Committee in place to manage borehole kiosk

(No)

Yes 0.13 0.26 1.13 0.624
There is schedule for opening and closing borehole kiosk

(No)

Yes -0.49 035 0.61 0.157

*Note. Estimates represent the log odds of "Financial Sustainability = High" vs. "Financial Sustainability = Low"
*Reference Categories in Brackets
(Field Results, 2022)

The presence of a committee in place to manage the borehole ki a t statistically

significant at the 0.1 level. The odds ratio of 1.13 implies that hayi ittee in place is

associated with a slight increase in the odds of achievi ial sustainability.

Importantly, the p-value for this predictor is 0.624, which j nificance level of 0.1.

This indicates that the presence of a committee does not ically significant impact on

financial sustainability.

The frequency of management commit s’ showed varied effects on financial

sustainability. Respondents who repo mee 'once every 6 months" are associated with
significantly lower odds of achieying*hig ncial sustainability. Other categories of meeting

frequency displayed differeng i inancial sustainability, but none of the odds ratios for

0
) ic

these categories were be is the significance level considered here. The p-values

for the different cate from 0.026 to 0.624. Among these, only the category "once

every 6 months#dhad a¥psvalue below 0.1, indicating a statistically significant association

between thisg @eeting frequency and lower financial sustainability.

The presence of a schedule for opening and closing the borehole kiosk was associated with
financial sustainability. Respondents who reported not having a schedule were associated with
lower log odds of achieving high financial sustainability. The odds ratio of 0.61 suggests that
those without a schedule are approximately 0.61 times as likely to achieve high financial
sustainability compared to those with a schedule. However, the p-value for this predictor is

0.157, which is above the significance level of 0.1. This implies that the presence of a schedule
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for opening and closing the kiosk is not statistically significant in relation to financial

sustainability.

4.8.4 Other Water Kiosk Governance Issues for Financial Sustainability
The operators FGDs and KII data also provided some results that triangulated the findings
already presented, especially in the area of kiosk operations. Some participants stated that the

water kiosk function differently in terms of the volume of supply and timinghof operations, as

decided by the committee and source of energy. The common pheno that pumping

water into the water tank the first activity of day. According to the icipants, the source of
power was either electricity or solar. However, to use the solar ¢
the sun is hot. As guided by the water committee, the oper

other institutions first before serving domestic and privat

to wait until when

ly to the schools and

“Every morning on waking up, I make sure o that the two schools I serve
with water are well supplied, it is importa dents to have water for drinking
and washing their hands, so I pump w hen using a solar  pump, I have

to wait for the sun to get hot, then w1 ump and water begins to flow around

9 am, I direct it to the school tank, w first storage, after it gets to a good level

that can then overflow and se ers,"Pdirect it to other tanks, the first tank serves

four kiosks, namely KSK1, KSKZ, , and KSK4”. Male Operator #3 Nyando FGD.
4.9  Influence of User > Participation in Financial Sustainability

The objection ofgthis s8€tion Was to assess the influence of user households’ participation in
borehole an « sks’ governance on the financial sustainability of the community-
managed w skKS? This looked at whether or not a member from the user household was
involved either "W water supply management or as a committee member. It also looked at
whether the user household contributed towards the establishment of the borehole kiosk; and

participation in the previous committee meeting with the kiosk water users.
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4.9.1 User Household Participation in Community-Managed Water Kiosk Governance

The researcher investigated whether user households participated in the governance of the
community-managed boreholes and related water kiosks. On the other hand, 91.7% of household
reported not participating in the establishment of the borehole-water kiosk, but only 8.3%
affirmed their participation towards such establishment. In another aspect of residence, 62.8% of

households reported they were living in areas that were beneficiaries to the est@blished borehole-

water kiosks. However, 37.2% of households benefiting from the boreho iosks reported

\ ther participation

s Governance

not to be living within benefiting areas. Table 4.18 presents a sum

characteristics studied.

Table 4.15: Household Participation in Borehole and

Characteristics Frequency Percent
Someone from this household is involved in the management
supply system in this community?
No 397 86.3%
Yes 63 13.7%
Someone from this household is a member of ater ent
committee in the management of the water ‘ m in this
community?
No 416 90.4%
Yes 44 9.6%
Did your household participate jn t ommittee meeting with the
users? 102 22.2%
No, a meeting w 236 51.3%
No, I was not inv 36 7.8%
No, I was inssited bu not’attend 86 18.7%

4.9.2 Association of Users Participation in Governance with Financial Sustainability

Regarding household (HH) member involvement in management of water supply services, it was
evident that a significant majority of households, accounting for 86.3%, do not have a household
member actively participating in the day-to-day management of the kiosk or water service. It was
found that, among households, no member was involved in the management of the kiosk or

water service. It was revealed about 63.5% experience low levels of financial sustainability,
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while 36.5% have a high level of financial sustainability. In households with at least one member
involved in management, 58.7% experience low financial sustainability, and 41.3% have a high
level of financial sustainability. The associated p-value of 0.469 suggests that the difference in
financial sustainability between these two groups is not statistically significant. This indicates
that having a household member involved in management does not appear to significantly impact

financial sustainability of the borehole kiosk. These findings have been presented in Table 4.19.

Similarly, when considering whether a HH member was a committee m e results show

that the majority, at 90.4% of households, do not have a house ber Serving as a
committee member responsible for overseeing the kiosk or water as observed that
among households where no member serves as a commit .0% experience low
levels of financial sustainability, while 37.0% have a nancial sustainability. In
households with at least one member as a commit 4% experience low financial
sustainability, and 38.6% have a high level of tatability. The associated p-value of
0.833 suggests that there is no statistic difference in financial sustainability
between these two groups. Hence, ho old ntation on the committee does not seem to

be significantly associated with the 1~ stainability of borehole kiosk.

Table 4.16: Associati seholds Involvement in Kiosk Management
HH participation ReSponse Overall Financial Sustainability  P-value
in Governance Percentage | of water kiosk services
Low High

HH member 0.469
involved in 86.3% 63.5% 36.5%
management 13.7% 58.7% 41.3%
HH member is 0.833
committee No 90.4% 63.0% 37.0%
member Yes 9.6% 61.4% 38.6%
HH member 0.459
attended last No, a meeting was not held 22.2% 58.8% 41.2%
committee meeting  No, was not invited 51.3% 61.9% 38.1%

No, was invited but did not 7.8% 72.2% 27.8%

attend

Yes, attended 18.7% 66.3% 33.7%
HH contributed to 0.001
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No 89.3% 70.1% 29.9%
Yes 10.7% 2.0% 98.0%

(Field Results, 2022)

Results show that a substantial portion, 51.3% of households, reported that they were not invited
to the last committee meeting. Additionally, about 22.2% of households stated that no committee

meeting was held. Among the households invited to the last committee meetifig, 18.7% attended

it, while 7.8% chose not to attend. It was found that those househol 0 committee
meeting was held or where they were not invited, 58.8% experienteylo vels of financial
sustainability, while 41.2% have a high level of financial sus households where
members were invited but did not attend the last commit 2% experienced low
financial sustainability, and 27.8% have a high

le ial sustainability. Among
itt€e meeting, 66.3% experienced
vel of financial sustainability. The

statistically significant difference in

households where at least one member attended th
low financial sustainability, while 33.7% ha

associated p-value of 0.459 indicates th

financial sustainability based on atten e at st committee meeting. Therefore, attending

or not attending the meeting does\o ar to be significantly associated with financial

sustainability.

Regarding HH contri shment of Kiosk, the majority of households (89.3%) did not
contribute to thegestablishiment” of the kiosk or water service, suggesting that most households
were not fi (‘otherwise involved in the initial setup or funding of the service. In
contrast, a

Households that

tion, 10.7%, reported contributing to the establishment of the kiosk.
not contribute to the establishment of the kiosk are significantly more likely
to experience low levels of financial sustainability, with 70.1% in this category. In contrast,
households that contributed to the establishment of the kiosk experience a high level of financial
sustainability, with 98.0% falling into this category. The highly significant p-value of 0.001
demonstrates a strong and statistically significant association between household contributions to

the kiosk's establishment and high financial sustainability. This suggests that households that
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were involved in the kiosk's initial establishment are far more likely to have a high level of

financial sustainability.

4.9.2 Influence of Users Participation in Governance with Financial Sustainability
The analysis indicated that household members' involvement in the management of the kiosk
does not significantly impact the odds of achieving high financial sustainability. The odds ratio

ers involved in

associated with this predictor is 0.90, suggesting that households with me
a

management are approximately 0.90 times less likely to achieve hig sustainability

compared to those with no involvement. The p-value for this predict
higher than the significance level of 0.1, indicating that in
statistically significant in relation to financial sustainability.

v
it members does not have a

1, which is much

anagement is not

Similarly, the presence of household members

statistically significant impact on financial su e odds ratio for households with
committee members is 1.04, indicating a s

ith n

n the odds of achieving high financial

sustainability compared to household mittee members. However, the p-value for

this predictor is 0.939, which is mu& than the significance level of 0.1, indicating that
committee membership is no ically significant. Table 4.20 shows the outcomes of the

binary logistics regressio

Attendance or nomn-atte cevat the last committee meeting also does not significantly affect
i it‘T e odds ratios for different attendance categories range from
40, suggesting marginal increases in the odds of achieving high financial
sustainability, btt*hone of these differences are statistically significant. The p-values for all
attendance categories are above 0.1, further supporting the lack of statistical significance in this

context.

Table 17: Influence of Users Participation in Governance in Financial Sustainability

Predictor Estimate SE Odds ratio  P-value

HH member involved in management
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(No)

Yes -0.1035 0.41 0.90 0.801
HH member is committee member

(No)

Yes 0.0373 0.484 1.04 0.939

HH Member attended last committee meeting
(No, a meeting was not held)

No, was invited but did not attend 0.3308 0.432 1.39 0.444

No, was not invited 0.3346 0.268 1.40 0.213

Yes, attended 0.2139 0.338 1.24 0.527
HH contributed to establishment of Kiosk

(No)

Yes -4.7509 1.019

*Note. Estimates represent the log odds of "Financial Sustainability = High" vs. "Fin
*Reference Categories in Brackets

(Field Results, 2022)

On the other hand, household contributions to the esta ¢ kiosk have a highly

significant and substantial influence on financial sustai odds ratio for households
that did not contribute is 0.009, indicating that th a imately 0.9% as likely to achieve
high financial sustainability compared to thos ribute. The p-value for this predictor
is less than 0.001, signifying strong stati cance. This underscores that household
contributions to the kiosk's establish re tical factor associated with achieving high

financial sustainability, with tho w@co ted far more likely to attain it.

4.9.3 Other Results o ipation in Governance with Financial Sustainability
The participants repo rs of broken down equipment take time and other equipment

For instance, BH2 Kiosk pump broke down but has not been repaired hence

are never repai
the kiosk h
The other cha

tb Qle to supply the community with water. The pump broke down in 2016.

is vandalizing taps and pipes and frequent breakages of pipes.

“I am in charge of BH Kiosk. At first my grandfather was the one in charge, then he died
and because I was around, I stepped in to represent him. Currently there is no water
flow, there was low pressure which was not rectified. Whenever the pressure was good, |
would be the one to pump the water, the old man could not manage. I could turn it on
before going to school and the water would flow throughout. This particular kiosk also
has a pump. I would only turn it off to give way for other tanks to also get their supply,
otherwise, once pumped our water could flow continuously. We went on until the pump
broke down and has never been repaired to date”. Male operator #5 Nyakach, FGD.
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A respondent reported that remittance of payment for water used is a challenge and they have
had to cut supply to the consumers sometimes.

“Another issue, a number of people with water in their homes, they have run ins with
the management, they decided not to forward money with the result that they often
have a lot of accrued debts, as much as 10000 shillings, the management locks up the
water, people suffer especially women, and so the management opens up the water
again, they still do not pay and wrangling continues”. Female Operator #1 Seme, FGD.

These results show the other critical role that the operators play in betw ea bility of the
water service provision, to the extent that sometimes members of scheld would love to
volunteer to support supply of water. One participant, howeve he kiosk operators
have several challenges, unlike areas that the demand of rvice is higher than the

supply. In such cases, the cost of water is therefore relati this area at 2 shillings per

20-litre jerricans. The other challenge is uncooper: \

4.10 Influence of Land Ownershi Finangial Sustainability

ers who do not pay.

The objective in this section W&KO‘L he significance of land ownership in moderating
the influence of the user household characteristics, technical designing and governance factors

on the financial sustainability of community-managed borehole water kiosk services. The

moderating factors is study included the geographical location of the user
households (whe

the borehol

r wi th&area considered for use); and the ownership of land where either

at‘kiosks were located.

4.10.1 Land Ownership of Financial Sustainability of Water Kiosks

The borehole water system and infrastructure, including where the borehole was drilled and
developed, the piping network, water reservoir or the water kiosks were required, and which
these infrastructures would be sited were assessed. The households were asked on their

knowledge and perception of general land ownership within the locality. Such would include
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ownership of land in which the borehole and other infrastructures, including the kiosks, where

they were established and conditions under which the land was given.

The results showed that 55.0% of the households reported the land tenure (document) of
ownership was the title deeds for individuals. This implied other forms of land ownership only
accounted for 45%. For instance, it was perceived National Government ownership was 16.3%j;
ever, 12.8% of
A paltry 1.7%

and perception of County government land ownership was only 12.2%.

responding households were un-aware which type of ownership actually,

was perceived by the households to be community Trust land, w I+
through allotment letters.

%f households, perceived

The ownership of land on which the boreholes were esta
it to be for National government, another 33.5% pe nging to County Government

B

As to ownership of land on which watesgsiosk stablished, 44.8% of responding households

perceived kiosks were established\ ual land. On the contrary, 19.6% cited County

Government land while 18.6 ional Government land. However, 0.9% of households
1

ished on community public land while other forms of

as that acquired

while community public land accounted for .0% of households perceived the

boreholes were established on individual la instead cited other ownership types.

perceived that the water

ownership accounted ess, the documentation for ownership were properly and

carefully designed, the ity would easily be disinherited from accessing or managing the

borehole wa ks~est lished on individual land parcels. Some of these findings are

provided in

Table 4.18: Land Ownership Influencing Sustainability of Borehole and Water Kiosks

Characteristics Frequency Percent

Living within the area to benefit?

No 171 37.2%

Yes 289 62.8%
Who owns the land where the Borehole is established?

Individual land 9 2.0%

Community public land 58 12.6%

County Gov. land 154 33.5%
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National Gov. Land 186 40.4%
Others ownerships 53 11.5%
Who owns the land where the kiosk is established?
Individual land 206 44.8%
Community public land 4 0.9%
County Gov. land 90 19.6%
National Gov. Land 86 28.7%
Others ownerships 74 16.1%

It was assumed land for establishing the borehole or water kiosk could have been given under

blishment of the

certain conditions. As to which conditions the land was handed over before e

water kiosk, 95.7% of responding households reported no such condi ¢ given. This

finding was corroborated by FDGs, which also indicated that when a ity project such as

water borehole or kiosk was identified as suited for siting at nd; the household

whose land was identified would voluntarily give it out for t ood.

iming that the pipes should

... The farm owners also never want to take resp
] of repairs. (Female Operator

have been laid deeper than that. We end up b,
4, Seme FGD)

In other responses, 2.3% of the houséh@lds re d that the owner of the land on which the

water kiosk was to be built was to @peu ile 2.0% indicated the household of land owner
would be exempted from p Vater services once water kiosk had been established.
i n

While allowing those w

d free access to water service, it was not possible to
ascertain whether th land who were to be paid were actually paid. Both aspects
were not includedyinto t tudy. However, such posed a possible risk for the water committee

and goodwi t e@ting household or willingness to provide space for additional projects.

4.10.2 Association of Land Ownership with Financial Sustainability of Water Kiosks

Regarding the question of satisfaction with the kiosk's location, 96.1% of respondents reported
being satisfied, while 3.9% expressed dissatisfaction. When comparing these satisfaction levels
with low and high financial sustainability, it appears that those who are satisfied are slightly
more likely to have high financial sustainability (37.3%) compared to those who are dissatisfied

(33.3%). However, the p-value associated with this comparison is 0.731, which is higher than the
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significance level of 0.1. This suggests that the level of satisfaction with the kiosk's location is
not statistically associated with financial sustainability. Table 4.22 provides the association

between the moderating factors with the financial sustainability of water kiosks.

Table 4.19: Association of Land Ownership and Financial Sustainability

Moderating variable Response Overall Financial Sustainability P-
Percentage value
Satisfaction with kiosk site 0.731
location Dissatisfied 3.9%
Satisfied 96.1%
HH living within the area 0.266
to benefit No 37.2%
Yes 62.8%
Who owns the land where 0.001
the borehole is Individual land 2.0 44.4%
established? Community public land 19.0%
County government land 4% 50.6%
National government land 66.1% 33.9%
Others 71.7% 28.3%
Who owns the land where 0.002
the kiosk is established?  yndividual land 61.2% 38.8%
Community pub 75.0% 25.0%
19.6% 47.8% 52.2%
18.7% 73.3% 26.7%
16.1% 73.0% 27.0%

In the context of livi ea to benefit, 62.8% of respondents reported living within
2%

lity, it s€ems that those who live within the area to benefit are slightly more

the area, while 3 When comparing these two groups in terms of low and high

financial sust.
likely to ha cial sustainability (39.1%) compared to those who do not live within the
area (33.9%).

significance level of 0.1. This suggests that living within the area to benefit is not statistically

ever, the p-value for this comparison is 0.266, which is higher than the

associated with financial sustainability.

The ownership of the land where the borehole was established was diversified across various
categories. A small minority, approximately 2.0%, of the boreholes are situated on land that is

individually owned. Community public land accounts for about 12.6% of the borehole locations,
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indicating a communal ownership arrangement. A significant portion, around 33.5%, of the
boreholes was established on land owned by the county government. The majority of the
boreholes, roughly 40.4%, are located on land owned by the national government, signifying a
significant presence of government-owned land in the context of borehole infrastructure.
Additionally, about 11.5% of the boreholes fall under the category of “Others,” which may
encompass various forms of ownership or unique land arrangements that were not specified in

the provided data. This diverse distribution of land ownership reflects the plex landscape

within which borehole water sources were established in the study ar ly, those who

mentioned “county government” as the ownership category had th proportion in the
high financial sustainability group (50.6%), while those mention uhity public land"
had the lowest proportion in the high financial sustainability, . The p-value for this
comparison is 0.001, which is below the significance | 1s indicates a statistically
significant association between land ownership whe was established and financial
sustainability. Specifically, boreholes situated overnment land tend to have higher
financial sustainability compared to the res
Similarly, results show that the maj kiosks (44.8%) were located on land classified as
"Individual land." A very s centag (0.9%) of kiosks is established on "Community
public land." Additionall sks are situated on "County government land," while
18.7% are on "Natio land." Another category labelled as “Other” accounts for
on "Individual land," a higher proportion (61.2%) is associated
with low fin st@a lity, while 38.8% are linked to high financial sustainability. For the
extremely | er of kiosks on "Community public land," 75.0% exhibit low financial
sustainability, 25.0% demonstrate high financial sustainability. On "County government
land," 47.8% of kiosks have low financial sustainability, whereas a greater proportion (52.2%)
displays high financial sustainability. For kiosks on "National government land," a significant
majority (73.3%) experience low financial sustainability, with only 26.7% having high financial
sustainability. In the "Others" category, 73.0% of kiosks have low financial sustainability, while
27.0% exhibit high financial sustainability. The p-value associated with this analysis is 0.002,

which indicates statistical significance at the 0.1 level. This suggests that the ownership of land
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where the kiosk is established has a significant influence on the financial sustainability of water

kiosk services, with variations observed among different land ownership categories.

4.10.3 Influence of Land Ownership with Financial Sustainability of Water Kiosks

The analysis revealed that satisfaction with the location of the kiosk site does not have a
statistically significant influence on financial sustainability. The odds ratio of 1.29 suggests that

those who were satisfied with the kiosk's location are 1.29 times more likely to have high

financial sustainability compared to those who are dissatisfied. However his di
statistically significant, as indicated by the p-value of 0.622. Similarl &

N
%& area are 1.34 times
ot live within the area.

the p-value of 0.178. The

fference is not
seholds live
within the area to benefit from the kiosk services does not seem t mpact financial
sustainability. The odds ratio of 1.34 indicates that those livi
more likely to have high financial sustainability than t
However, this result is not statistically significant,

findings have been presented in Table 4.23.

Table 4.20: Influence of Land Owne on cial Sustainability

Predictor B SE QOdds ratio P-value
Satisfaction with kiosk site location
(Dissatisfied)
Satisfied 0.26 0.52 1.29 0.622
HH living within the area to be
(No)
Yes 0.29 0.22 1.34 0.178
Who owns the land, hole is established?
1.31 0.41 3.70 0.002
1.18 0.76 3.25 0.119
National government land 0.99 0.39 2.70 0.012
Others 0.72 0.51 2.06 0.157
Who owns the land where the kiosk is established?
(Community public land)
County government land 0.80 1.22 2.23 0.513
Individual land 0.49 1.18 1.63 0.678
National government land -0.02 1.20 0.98 0.990
Others 0.28 1.23 1.33 0.818

*Note. Estimates represent the log odds of "Financial Sustainability = High" vs. "Financial Sustainability = Low"
*Reference Categories in Brackets
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On the other hand, ownership of the land where the borehole was established demonstrated a
statistically significant influence on financial sustainability. Kiosks located on County
Government land have a substantial odds ratio of 3.70, indicating that they are 3.70 times more
likely to have high financial sustainability compared to those on community public land (the
reference category). Water kiosks located on national government land also exhibited a
significant odds ratio of 2.70, implying that they are 2.70 times more likely to have high

financial sustainability compared to community public land. However, kiosks @n individual land,

with an odds ratio of 3.25, do not show statistical significance (p-val 9). Similarly,

water kiosks located on land categorized as "Others" did not onStrate a statistically

significant difference in financial sustainability, with an odds r% 6 and a p-value of

0.157. %

i shed, none of the ownership

Regarding the ownership of the land where the
categories show a statistically significant imp sustainability. Kiosks on county
government land, individual land, national d, and land categorized as "Others" do

not exhibit significant differences in fi ial ability, as indicated by their respective odds

4.11 Chapter Summa %‘

This chapter was me&% the results of this inquiry and their interpretation. Its initial
n t

section eluci 0 influence of wvarious households’ characteristics on financial

ratios and p-values.

sustainabili a sk services. It was shown that the borehole kiosk is the chief source of
drinking water gadthe community and users who primarily relied on borehole kiosk water for
drinking contributed to a higher financial sustainability than those who did not. However,
regardless of their choice of main source of drinking water, users have similar odds of supporting
high financial sustainability of the kiosk service. While the frequency of fetching water from the
borehole kiosk had no effect on financial sustainability of the kiosk, user satisfaction with the
quality of kiosk water was a significant. Additionally, shorter waiting times appeared to be

crucial for high financial sustainability. On the subject of user household sense of ownership and
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financial sustainability of the water kiosk services, a majority of users do not pay membership
fees, and are therefore not committed to the service's maintenance and improvement. Most of the
respondents believed that the water was community-owned, while a few strongly believed in
village people ownership. These perceptions are insignificant, since ownership of the water
systems may not always translate into tangible financial support. Concerning the significance of
technical factors, it was demonstrated that efficient water usage due to lower pressure contributes

to cost savings, hence higher financial sustainability. Over and above ¢hat, the year of

establishment of the kiosk, its functional state and operating hours hav ificant impact.

Besides, the kiosks with technicians have higher financial sustain ompared to those

without, as disruptions in the water flow are controlled. With re cipation of the user

households, the analysis indicates that it is significa ia ith regards to the
contributions towards the establishment of the wate ) twithstanding, having a
household member involved in management and at N -attendance of meetings have
no significant impact. Other findings which statistically tested reveal that kiosk
operators have several challenges who fail ater. Furthermore, as to ownership of
land on which water kiosks were e ish community risks disinheritance of those
established on individual land, and ay land owners risked their willingness to provide
space for additional projects. nclusion, satisfaction with the kiosk's location was not

statistically associated with it i stainability.

N
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CHAPTER FIVE

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS

5.1 Chapter Introduction
This concluding chapter lays out a discussion and synthesis of the findings resulting from this
study. This is done in respect to the specific questions that the study set out to address. In

addition, the chapter foregrounds the study’s input in the field of develo studies. It also

presents various policy recommendations which may improve the fina bility of the
Nm nning of water
nities for future

inquiries on water security especially in regions within S a ntries, where water is a

community-managed borehole water kiosks and also ensure more

kiosk services in Kisumu County. Its concluding part acc
scarce commodity.
5.2 Discussions of Study Results

The high proportion of poor access of ed water services occasioned by the
infrastructure intensive requirement lis water kiosks for communities in rural areas

coupled with the frequent breakd@wn of s cilities are challenges that reverse the gains made

against the deaths attributa is study examined the influence of user households’

characteristics, borehol chnical design factors and governance factors on financial
sustainability of com

This s

ged borehole (CM-BH) water kiosk services within Kisumu

County in Ke ion discusses the findings, comparing and contrasting with other

previous s W ‘vailable as well as presenting the implications of such findings.

5.2.1 Socio-Demographic Characteristics and Financial Sustainability of Kiosk Services

Majority of the household heads who responded to the questionnaires were men and the mean
age of the household heads was shown to be 49 years (+ 14 years). Most households had 42%
females and 58% males, a finding which mirrored that of a different study which also found

about 41% and 59% females and males respectively (Omondi et al., 2019). This finding confirms
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the patriarchal nature of the households within the Kisumu County, and in general, majority of

the Luo community living with the region.

The study showed that over 79% of households paid for their water but the payments varied from
one borehole location to another, and a 20-litres jerrican remaining the main container of
fetching water. Through the FGDs and KII, the tariff for the 20-litre jerrican ranged between
KES 2.50 to 5.00. Comparing this tariff to that in a previous study showed thagthe average price

for a 20-litre jerrican was KES 3.01 in the urban informal settleme isumu in 2017

(Nzengya, 2018b). This finding suggests that the pricing of commu ed Water service
seemed to have remained fairly constant within a period of 7 pite the economic
changes, thus having implications for kiosks to attain financi
The study showed that over 65% of households use s jerricans to store their water
in the house and about 33% used larger contai rage. In another study in Sodo Zuria
District of rural Ethiopia, it was revealed t of the households used 20-litre or less
jerricans to store their water while ar ed their water in containers larger than 20-
litre jerricans (Admasie et al., 2022): f the containers used in fetching, transporting and

storage of water at home has ing on the financial sustainability of community managed

borehole water kiosks. I ¢ container for fetching water is the same as that for

storage, it implies tha old must wait until the collected water is used. However, if

they are different, and e is larger, the user can make more than one trip and must not

wait until the is e‘hau ted before making a trip to the borehole kiosk.

The study sho that over 70% of households fetched water the previous day which was
sufficient water for their household needs. This result represented the household consumption,
which could either be influenced by factors such as availability of water, distance to and from the
water kiosk and satisfaction with the water from the source. Another study had showed that the
household consumption and water collection distance were strong determinants that influenced
the household water consumption in a day (Basu et al., 2017). Since distance to the water kiosks

(rather time taken), was outside the scope of the study, it would be important to look at this
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aspect in future studies. Further, an inquiry into why almost 30% of the households did not have

sufficient water for their needs would be relevant to explore.

5.2.2 User Households’ Characteristics and Financial Sustainability
The user households’ satisfaction with the borehole water kiosk as the source of the drinking

water was 89%. This compared closely with findings of another study which showed 63%

kiosk water emerged as a significant predictor of financial sustaina®i is study, with those

expressing satisfaction with the water they obtained from t er kiosks more likely

to support high financial sustainability. Moreover, us satisfied with the water
quality have 3.46 times higher odds of supporting hi % stainability compared to users
who were dissatisfied. Ensuring water quality t l\r satisfaction is crucial for financial
sustainability.

&%ation (below 10 minutes) to fetch water had a
positive significant influence

ctween 10-19 minutes had marginal positive significant
influence on the financia i 1ty of community-managed borehole water kiosks. In one

other study, it was re

The results showed that taking a

n the time for fetching water was reduced the available time

could now be us oductive activities (such as gardening) or other socio-economic

e t'@e on household chores, working more outside the home, among others)
(Winter et n another study, the time spent on water collection was found to be
inversely relate the household water consumption (Basu et al., 2017). Thus, when time for
water collection was reduced, it most likely implies that the user household might make more
trips to get the service as opposed to those who spend more time to the water kiosk. As observed
by the previous study, high collection time limits the volume of water used by limiting the
number of trips the household is likely to make for fetching water. The frequent trips to the water

kiosk with reduced time translates to more revenue for the water kiosk.
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Seasonal patterns in water kiosk use were evident among user households, indicating consistent,
or otherwise, of reliance on the kiosk throughout the year. This is well established in many

previous works (Akelo & Nzengya, 2021; Thomson et al., 2019; Kelly et al., 2018). Seasonality

affected the ability of the water committee to carry out their required activities; while also
reducing the number of visits by users to the borehole kiosks during rainy seasons; and less user
community participation during such rainy seasons (Kelly et al., 2018). However, this study has

been able to quantify and develop indices for the low and high seasonality sea§on, with which it

showed that seasonality in household water kiosk use was significa d to financial

sustainability (¥2 = 0.001, p < 0.05). As well, the seasonality in hous er kiosk use was a
robust predictor of financial sustainability with users who exper easonality being
markedly more likely to contribute to high financial sustai s ratio = 11.20, p <
0.001). In another work, using the seasonal revenue at ¢ aged water kiosks, it was
described as seasonal peaks and drops (Akelo & 1). Thus, understanding and
adapting to these seasonal usage patterns is ess intaining high financial sustainability

in the community-managed borehole water ko

5.2.3 User Households’ Sense o and Financial Sustainability

A substantial majority (about user households did not pay these fees, suggesting that a
significant portion of us as not financially contributing to the operation of the

borehole water kios s who chose to pay membership fees were notably more

gh level of financial sustainability, as opposed to the users who
sh"fees, who were associated with a low level of financial sustainability.
ip fees is also seen as a way of users’ involvement in the project. This
supported the ea finding which had observed that community members involvement could be
noted in roles such as contribution of resources (Nyakwaka & Benard, 2019c). These findings
suggest that financial contributions from users, in the form of membership fees, play a critical
role in strengthening the financial sustainability of water kiosk services because they are likely to

have a vested interest in the borehole kiosk’s well-being.
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With regard to the belief that the water system is owned by people in the village, the responses
are less skewed in distribution. While 65.2% of respondents strongly believe that the water
system is owned by individuals in their village, users who strongly believed that the water
system was owned by people in the village were more likely to be associated with a low level of
financial sustainability. In another study, however, users’ confidence and system management
were positively associated with households’ sense of ownership, all else held constant (Marks et

al., 2013b). Conversely, among users who do not believe at all that the water gystem was owned

by people in the village, 50.0% are associated with a low level of financi inability. These

intriguing results suggest that strong beliefs in village people ownin ehol€ water kiosk

may negatively affect the financial sustainability of water kios y restricting the

number of users or the volume of consumption from outside netheless, the village
C

ownership provides the community-managed water ki eographical boundary of

catchment for planning purposes. \

5.2.4 Water Kiosk Technical Designs andpl %sminability

The data indicated that the perceptio wat sure from the borehole kiosk varies among
low water pressure more likely to have high

users, with users who reported ex&

financial sustainability (52.8% red to those with moderate (32.0%) or high (40.1%) water

pressure. The previous s reas looked at the volume discharged from the kiosks

(Sima et al., 2013), pressure of discharge. This study has revealed that water
pressure has a ificant association with the financial sustainability of kiosk
services (p = ; ‘ﬁn ing that suggests that efficient water usage due to lower pressure

might poten ute to cost-savings, leading to higher financial sustainability.

The study revealed the critical role and significant association on the presence of a kiosk
technician or plumber with its financial sustainability. This compares with the earlier findings
that community management of relatively complex piped system delivering household water
supplies (and community water supplies) require payment of paid staff such as plumbers
(Moriarty et al., 2013). While the referred study had established that hired staff was on salaries,

the findings from the current study showed that many water committees only paid the technicians
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and plumbers based on the work done. Most of the studied boreholes and water kiosks would not

be able, from own revenue and work requirement, to sustain monthly pays.

5.2.5 Water Kiosk Governance, Participation and Financial Sustainability

Among the respondents, about half reported that they did not know committee members, with
those not knowing committee members having low financial sustainability. Knowledge of the
committee, from experience, is either through participating in their elections,
with the users, or frequently fetching water from one of the kiosks the ¢ 1 embers are in
charge. Hence, as the study revealed, among those who knew commi@;wrs, a substantial

70.3% were in the high financial sustainability group. This i

tending meeting

ificant association

as evidenced by a p-
value of 0.001.
The frequency of management committee howed varied effects on financial

sustainability. Respondents who reported nce every 6 months" were associated

with significantly lower odds of achi

indicated that access to drinkin v&

ing hi ancial sustainability. A previous study had
be improved through addressing certain water
governance challenges such a and enforcement of water quality policies, sufficient
capacity for administrativ, chiiical management (Huang et al., 2020). The frequency of the
committee meetings 1 ommittee to regularly receive, review and discuss matters of

performance of their watefisys

Majority o old8 (89.3%) did not contribute towards the establishment of the kiosk or
water service a ere thus significantly more likely to contribute to low levels of financial
sustainability. In contrast, households that contributed to the establishment of the kiosk

demonstrated a strong and statistically significant association with high financial sustainability.
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5.2.6 Water Kiosk Land Ownership and Financial Sustainability

The ownership of the land where the borehole is established is diversified across various
categories. Majority of the households reported that the water boreholes were established on
national or county government and community public lands. There was a statistically significant
association between land ownership where the borehole was established and financial

sustainability. In an earlier study, community member involvement in projects was noted in roles

such as contribution of resources and location of facilities, among others (Nydkwaka & Benard,
2019c¢). Specifically, boreholes situated on county government land tend igher financial
sustainability compared to the rest. \

Other studies have also shown the important role the land o ehole is located plays
1 and, the community may

not control the individual owning the land such as 1 t on of pit latrines. While most

(Kimutai et al., 2018). When the borehole was establis
community members have consensus when actlity was being established on an
individual’s land, such agreement may e face of inheritance from the next
generation. That notwithstanding, this evidence on how influential the ownership
of the land on which the borehole lished was on the financial sustainability of the
us, the strong influence of the borehole being on
ernment’s land on financial sustainability is because

they are fenced off a ce may suffice.

53 Con of¢e tudy
The researc jectives. The first objective was: “To analyze the influence of water kiosk
user household acteristics on financial sustainability of borehole water kiosk services.” The
study revealed that there was statistically significant association between satisfaction with kiosk
water for drinking and financial sustainability of community managed borehole water kiosks.

Other significant associations were also showed for the time taken to fetch water from the water

kiosks and seasonal household use of water from water kiosks. As well, there was positive

influence of the three predictors (satisfaction with kiosk water for drinking, time taken to fetch
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water, and seasonal use of water kiosks) on the financial sustainability of the community-

managed water kiosks.

The second objective was: “To assess the influence of user households’ sense of ownership on
the financial sustainability of community-managed borehole water kiosk services” The study
showed that there was statistically significant association between financial sustainability of
community-managed water kiosks with payment for membership and village ﬁople owning the
V'
water kiosks. In addition, most of the respondents believe that the water was community-owned,
AN
while a few strongly believe in village people ownership. Nonetheless, these perceptions were
AN W
insignificant, since ownership of the water systems may not always translate into tangible
ﬁv

financial support.

The third objective was: “To analyze the influence 1 > technical design and layout
on the financial sustainability of community-m hole water kiosk services” The study
a
revealed that there was statistically significant association between the pressure with which the
- W

borehole kiosk discharged the water and the financial sustainability of the community-managed

borehole kiosks. Other associationé included the year of establishment of the kiosk, the

-

availability of a technician or plumber and duration of the kiosk remaining open. The kiosks with

technicians have higher fi b111ty compared to those without, as disruptions in the
water flow are cont r of establishment of the kiosk, its functional state and
operating hours%/e no nt impact on the financial sustainability of community-managed

water kiosk serv1ces

The fourth objectlve was: “To examine the influence of borehole water committee governance
on the financial sustainability of community-managed borehole water kiosk services.” The study
showed that there was statistically significant association between user households knowing the
committee members and financial sustainability of the community-managed borehole water
kiosk services. However, there were statistically significant influences on the negative direction,
of user household perceptions of water committee members and the frequency of committee

meetings on the financial sustainability of the community-managed borehole kiosk services.
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The fifth objective was: “To assess the influence of the user household participation in
governance on financial sustainability of community-managed borehole water kiosk services” It
was revealed that there was a statistically significant association between the user households
contributing towards the water kiosk establishment and the financial sustainability of the water
kiosk services. Moreover, having a household member being involved in management does not
appear to significantly impact financial sustainability of the borehole kiosk.

V3

The final objective was: “To examine the significance of land ownership in moderating the
AN N

influence of the user household characteristics, technical designing and governance factors on
A v
the financial sustainability of community-managed borehole water kiosk services” The study
AV W
showed that there were statistically significant associations between the ownership of the land
a WAW A
where the borehole is located, on one hand, and the ownership of land where the water kiosk is

mxrater kiosk services. As well, the

located, on the other, with the financial sustai

study revealed that there was a statisticall uence on a positive direction, of the

ownership of land where the borehol loc inancial sustainability of the water kiosk

services. \

5.4 Contribution of t owledge
The seasonality of h se from the water sources and the impacts this might have
on the sustainability of¥the water sources has been studied. Qualitative discussions of such

%the revenues with peaks and drops are available in literature. However,

requency of seasonal household use (in rainy and dry) seasons. With the
help of the prin component analysis (PCA), the study developed seasonality indices of low
and high seasonality, which can now be used to predict the seasonality of the household water
kiosk use.

Most, if not all, the previous studies on the sustainability of water sources have generated their
data from households’ users, water committees and the water officers. This study provided an
opportunity to the water kiosk operators, user households, water committees and water officers

to speak on the financial sustainability of the community-managed borehole water kiosks. It has
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therefore contributed to new knowledge by giving a voice to the silent stakeholders of water

kiosk sustainability; that is, the kiosk operators, attendants or salespersons.

The available studies on community participation and community sense of ownership are varied
and numerous. This study also considered the community sense of ownership and the sense of
ownership by people living in the village. Therefore, having the user household perceiving that
the sense of ownership by the people of the village influences the financial s¢§tainability of the

community-managed borehole water kiosks is a new contribution to kno

Most of the community’s contribution to the water projects in lahd on which the

project will be sited. This might be community public la (national or county
level) or individual land. Current literature has doc ent possible impacts on
ownership of land. However, this study has shown on between the ownership the
land where a borehole or a water kiosk 1is site inancial sustainability of community-

managed borehole water kiosk services.

5.5 Study Recommendations \

5.5.1 Recommendations fo
Several policy implication§yhave,emanated from the findings of this study. The findings related
to the first objective orehole kiosk is the chief source of drinking water in the
community undeminvestigation. Therefore, the Kenyan Government and the County Government
of Kisumu 'nvt in water harvesting in this county to ensure water security for the
residents. T stments may include sand dams that can be set in areas where we have
boreholes to enstire that associated aquifers supply plenty of water to the community. Such an
investment will go a long way reducing waiting time during the fetching of water as shorter

waiting times appeared to be crucial for high financial sustainability.

Based on the third objective on the influence of technical factors on financial sustainability of
borehole water kiosk services, it was showed that the kiosks with technicians have higher

financial sustainability compared to those without, as disruptions in the water flow are
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controlled. Additionally, repairs of broken down equipment take time and other equipment are
never repaired. Therefore, it would be necessary to have technicians, plumber operators,
attendants or salespersons that are appropriately remunerated for the boreholes and water kiosks

so that there is someone responsible and caring for use of the water point.

It is also recommended that development partners consider re-training additional skill-sets

amongst local community members, operators, technicians and water commfittees in relevant

areas for effective and efficient performance. This will also ensure that

do not fail to be repaired or take long before being repaired. \

Subject to the sixth objective on moderating factors and thei cial sustainability of

wn equipment

borehole water kiosk services, this study found out that risked disinheritance of
boreholes and kiosks established on individual land n ere not paid or gave land for
the projects and proper documentation of the pr thérefore recommended that the water
committees in place should engage with th idual land owners, government offices
and ministry of land officials to regulagze suc ated land into the community ownership for

on individual land.

the facilities (borehole or kiosk) that
5.5.2 Recommendation search

f
@a multidimensional concept, with functionality, financial,
social and envirgnmentaliparadigms. This study focused on the financial sustainability of the

Sustainability has be
community- b@ehole water kiosks. There is need to explore the same issue further on

other dimen clading functionality, inclusivity and equity, environmental and health.

It would be consequential to identify water kiosks that function with no operators and compare
their functionality with those that have operators. Such a comparative study would have
significant implications in terms of reducing the human resource required to man water kiosks.
Aside from that, investigating specific in-kind contributions most appropriate for both giver as
well as the management of the water system and comparing the performance of boreholes with

and without water committees as well as exploring governance systems, institutional-
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community-based management would be influential in the demonstration of higher levels of

effectiveness and sustainability of such water systems.
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APPENDICES
APPENDICES 1: TOOLS USED FOR DATA COLLECTION
Appendix 1.1a: Operators’ Focus Group Discussion Consent Form
Dear Participant,
Re: Request to participate in the Focus Group Discussions for Research on Influence of

Financial Sustainability of Community Managed Borehole Water Kios

My name is Jacktone Akelo, a PhD Candidate at St. Paul’s Univ, - Kenya. I am

conducting research to examine influence of household use c chnical designs and
layouts, and committee governance of Community-Ma e Water Kiosk Service
within Kisumu County. I am requesting you to 1 a focus group discussion.
Participation in the research is voluntary. There benefits for participation in the
interview. However, the data generated will MPensuring the community voices are
considered on decisions on the design ernance approaches for the financial

sustainability of community-mana ho ater kiosks and services. Permission to

undertake this research has b y the National Commission for Science and

Technology (NACOSTI). a een granted permission from the Kisumu County

Commissioners and Dire cation as well as the County Department of Water. In
addition, if you ever n stions, concerns or complaints about this research study, its
procedures, ris d benéfits, you can contact—anonymously if you wish—the Research Lead

(Jacktone 0), & contact information appears on this handout. [Tel. +254723600095 or
Email joakelo gmail.com]. You can also reach out to your respective Sub-County Water

Officer (+254726365793).

Participant Consent:
Having understood the information above and knowledge of the purpose of the interviews, with
confidentiality and anonymity guaranteed, I hereby consent to participate in the interview

Participant Signature: Date:
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Thank you very much for your participation
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Appendix 1.1b: Operators’ Focus Group Discussion Guide

Influence of Household Water Use Characteristics, Technical and Governance Factors on Financial

Sustainability of Community-Managed Boreholes Water Kiosk Service within Kisumu County, Kenya

Topic and Questions
Guide

Areas to Probe

Discussion Notes

What is role in relations to
the water kiosk and

boreholes

® Design, policies, financial
management
How appointed to the position

Expected/Actual activities

Topic 1: Kiosk Network

designs and layout.

® Layout/Siting of
Water kiosks
requirements that
helps ensure
households to access

to safe water from the

kiosks domestic

needs.

® Kiosk siting and customer us
® Water collection design

accountability
® Representation
in the discussign o 108k
siting
Kiosk‘s

tability

aid collection and

ater kiosk that
zes sale from the Water

alcs

&

Topic 2: Com
Governanc "

How water kiosks design limits
profits from Water Sales

® How water kiosk siting limits
households water use for ALL their
domestic needs

®  Water collection and accountability

® Accountability /transparency on

kiosk maintenance expenses

Topic 3: User
Households

® Seasonal variations in water

collections by households.
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Characteristics

Containers types and sizes
By gender how is the committee

dis-aggregated?

Topic 4: Community

water project

Daily collections?
Who funded the establishment of

sustainability the system?
Financial sustainability ® Did resident source in raising this
money?

® Sales and record keeping
Concluding remarks ® Information,

® Questions,

o

o

\

NG

Comments
Feedback ®

Ny
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Appendix 1.2a: Household Survey Questionnaire Consent Form

Akelo’s PhD Research Field Questionnaire

Influence of Household Water Use Characteristics, Technical and Governance Factors on Financial

Sustainability of Community-Managed Boreholes Water Kiosk Service within Kisumu County, Kenya

A: INTRODUCTORY INFORMANATION
Al: ORAL CONSENT SCRIPT

Hello. My name is and [ am supp search Candidate

at St. Paul’s University, Limuru with study on water design, go ice sustainability. Are
you a head of household for this family? [Interview preferab usehold (male or female),

but if not possible proceed to the interview with anothe

We have selected several households from this co om, which is why you have been

chosen for an interview. We would thus like to askiyo icipate in this study.

We would like to speak to the person w‘ manages water supply for your family. We will ask

that person some questions and m e answi own on this survey. This survey will take about 30 -
45 MINUTES.

We will be asking you i our household, your drinking water supply, other aspects of
community life, and mak bservations of your household.

Your answer e]*ompletely confidential; your name or details will never be shared in any of

the written m roduced from the study. We will use the information we collect from families
here to better un tand and support community water kiosk sustainability in this and other

communities like yours as part of the PhD research.

There are no risks associated with any of these activities. Participants in the study will not be paid.
Potential benefits of participation are that this study’s results may help to improve water services in this

and other communities like yours.

Again, we would like for you to participate in this survey, but participation in the study is completely
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voluntary. Even if you begin to participate in the interview now, you are free to stop participating at
any time, for any reason. We may come back to clarify again, if necessary, and you are free to accept

or decline at any time.

We have spoken with your water kiosks and government leaders, and they are available to speak with
you about this study at any time. In addition, if you ever have any questions, concerns or complaints
about this research study, its procedures, risks and benefits, you can contact—anonymously if you wish
—the Research Lead (Jacktone Akelo), whose contact information appears on this
+254723600095 or Email joakelo1971(@gmail.com]. You can also reach out to y,
County Water Officer (+254726365793).

Ala: Do you have any questions about the purpose of, or the activities i \ﬁ study? [Make
note of, and answer, any questions asked.] %
i u!y?

Alb: Can you tell me if you would be willing to parti

Yes [Participant Signs

No [THANK respondent and procee ext

»

NG
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Appendix 1.2b: Household Survey Questionnaire
Akelo's PhD Research Field Questionnaire

Influence of Household Water Use Characteristics, Technical and Governance Factors on Financial

Sustainability of Community-Managed Boreholes Water Kiosk Service within Kisumu County, Kenya

Administer informed consent. If subject agrees to participate, proceed to questionnaire

A2c: Please select the sub-county

= Nyakach

=

Nyando
= Se

A2d: Write the Ward Name

A2e: Write the Borehole name from where the Kiosk is extended

S

0
agen
Boya
Olasi
Withur
Aluala
Korwenjo

Kuoyo Kaila

k

A2f: Write the name of near

A3c(ii): What is the genl household?

v

Female

4

Male

ted age of the head of the household?

years

A3c(iv): What is the main occupation of the head of household?

(select only one)

Farming
Business
Fisher folk
Employed
Daily labour

4 & & 80 4 0

Self employed
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4

4

House wife/father

None/Not applicable

A3c(v): What is the highest education level has head of

household completed?

g 4 4 0

or Diploma)

No schooling

Primary

Secondary

College (Artisan, Certificate

chelors,

A3e: How many people in TOTAL, including you, currently live

in the household?

A3f: How many children are 0 to 18 years in this household?

A3h: How many children go to school?

eople

children

A4: Main and Secondary Source of Dri

A4a(i): What is your main drinking ata

N\

4 4 4 0

Tap (public/private plot)
Borehole kiosk (public)
Hand pump (public/private)
Spring
(protected/unprotected)

= Dam/Pan/River/Lake
= Vendor/Bottled water
= Harvested Rain Water
= Others (specify)
Regularity of Use Always Half the Never
times
Ada(ii)1: How often did you collect your water from the
Borehole kiosk as the main source?
Adc(i): If kiosk is not used either as primary or secondary source | = If kiosk is either main water
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of drinking ,household is thanked for their time and survey ends

=

source or secondary source,
continue to answer other
questions

If not main or secondary

source, stop

B: Kiosk Network Designs and Layout

Bla(i): How much pressure does the water Borehole kiosk

usually come when open?

Ranking Satisfaction, Commitment and Unaccou

Water

B3a(ix): Rank how committed you are to always
water from the water kiosk all year longx,
=Ve

committed; 3= Rather committed a

Cla(i): Hou ing Members of the Borehole water

Yes

No

Don’t

Know

Cla(i)1: Payment of membership

Cla(i)2: Living within the area to benefit

Cla(iii)1: If you paid for membership, how much did you pay?

Water Borehole and Kiosk Committee Functions

Don’t
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Know

Is there a water committee that is responsible for management of

the Borehole?

C2a(i)1: There is a water committee that is responsible for

management of the Borehole water kiosk?

C2a(i)2: There is a water committee that is responsible for

management of the Borehole water kiosk?

Household Involvement in Water Committee or Management

C2a(iii)1: Someone from this household is involved in the

management of the water supply system in this community

C2a(ii1)2: Someone from this household is a member of the w

management committee?

C3a(i): How often does Water management co

water users to discuss issues about the wat ste

Don’t

Know

Monthly

Bimonthly

Once every 3 months
Once every 6 months
Once per year

As needed

Never

Don’t know/No answer

Others

C3a(ii): Did you ora member of your household attend the last.

Water users’ meeting with the committee

I U e R L R A

yes, attended
no, was not invited

no, was invited by did not

attend

=
held
=

no, a meeting was not

Cannot remember
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Cé6a(i): Who owns the land where the Borehole is established?

County government land
National government land
Individual land
Community public land

Others (specify)

C7a(i): Who owns the land where the kiosk is established?

C9a(i): Do you have a schedule of opening and closing for yo

4 3 4040 40 3 4 0 0

munity public land

(o]

nearest Borehole water kiosk? Yes
Don’t know
C9a(ii)1: What time does the water kiosk operate = All day long
= In the morning (6-10
\ AM)
= In the afternoon (4-7
/PM)
= Others (specify)
= Don’t know
C9a(iii)2: Do yo ¢ an opggator/attendant for the water kiosk? = No
‘ = Yes
= Don’t know
D. Beneficiary Characteristics
Beneficiary Household Incomes
D2a(ii): How frequent is the earning of your household = Daily
= Weekly
= Biweekly
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Monthly
Semi-annually
Annually
Satisfied

D3a(v): How satisfied are you with your kiosk as drinking water
source kiosk? Dissatisfied

Extremely dissatisfied

D4a(i): Is your kiosk drinking water source available when

needed?

No

g &8 4 4043 3 8

D4a(ii): How many hours per day does water from the kiosk

available? (kiosk operating time in a day)

D4a(iii): How long does a trip (back and forth) to your water kiosk
take, including time required to queue and to fill the containers?

Minutes

D4a(iv): Is your drinking water kiosk functioning now? Yes, functioning well

Yes, functioning but not
well

= No, not functioning
D5a: Water Use Seasonality - Dry Seas
D5a(i)3: How often do you go tg t rce during dry = Once per day
season to collect the water f = Twice per day

= Thrice per day

= More than four time

‘ = Not applicable

D5a(ii)3: Ho 0 you go to this water source during dry = Once per day
season to collect ater for washing and cleaning purpose? = Twice per day

= Thrice per day

= More than four time

= Not applicable
D5a(iii)3: How often do you go to this water source during dry = Once per day
season to collect the water for bathing purpose? = Twice per day
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= Thrice per day
= More than four time
= Not applicable
D5b: Water Use Seasonality - Rainy Seasons
D5b(i)3: How often do you go to this water source during rainy = Once per day
season to collect the water for drinking purpose? = Twice per day
=
=
=N
D5b(ii)3: How often do you go to this water source during rainy =

season to collect the water for washing and cleaning purpose?

rice per day

More than four times

= Not applicable
D5b(iii)3: How often do you go to this water sour = Once per day
season to collect the water for bathing purpose? = Twice per day
= Thrice per day
= More than four times
= Not applicable
D6a(i): YESTERDAY, can y DW many times you
collected water from thedkiosk”¢89@%®@ | e times
Dé6a(ii): Is the n r of time§ythe same in all seasons (rainy and = Yes
dry)? A 2 No
= Don’t know
Dé6a(iii): In what season do you go several times to collect water = Same across seasons
from the kiosk = Rainy seasons
= Dry seasons
D7a(i): Who collects water from the source for the household use = Female adult
= Male adult
= Other female member
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= Other male vendor
= Buy from the water

hawking vendor

D8a(i): What kind of containers do you use to collect and transport

water from the source?

Plastic jerricans (20-litres)
Plastic jerricans (10-litres)

Plastic jerricans (05-litres)

4 4 4 0

Plastic bucket with large

D8a(ii): Do you use the same container for water transport and

water storage?

D9a(i): What kind of containers do you use to store the dri

water? Small container with a tap
= Small container without a
tap
= Large container with a tap
\ = Large container without a
tap
D10a(i): How many trips di the water source
yesterday? = @020 7AW D 0000000 - trips
D10a(ii): Was the jgater yoweolléeted yesterday sufficient for your | = Yes
household ne = No
‘ = Kind off
D11a(i): Do you the members of the committee managing = Yes
the water point? = No
D11: Beneficiary Level of Satisfaction with Siting Satisfied | Dissati | Extremely
sfied dissatisfied
D11d(ii):How satisfied are you about where the kiosk is sited?
D12: Beneficiary Level of Commitment Very Rather | Not true at
Now I’d like to ask you about your feelings of ownership and true True all
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borehole kiosk and tell me your commitment to:

commitment to the kiosk. Please think of items that you own, such

as a bike or the furniture in your home. Now please think of the

D12a(ii):This is OUR COMMUNITY'S drinking water system.

D12a(iii): My family is one of the owners of the water system

this village.

D12a(iv): The water system is owned by all the people who live in

F. Community Water Kiosk Sustainability

Contributions Towards Water Source Establishment Don’t
Know

F1b(i): Did your household contribute towards the

establishment of the water kiosk?

F2b(i): Do you pay to collect your water from the ki

Appropriate Payment Method

F2a(ii): In your opinion rank the foll ement in 1 3 (Rather 5 (Most

terms of 1 - 5 (with 1 = dissatisfie tisfied (Dissatisfied) Satisfied) Satisfied

and 5 = most satisfied )

F2a(ii)1: The most appropri

yment at water

kiosk should on a mon

ay for payment at water

Qrou collect

F2a(ii)3: The m

kiosk should on billing only those who have water in their

ropriate way for payment at water

compound

F2a(ii)4: The way the information from the meter used is

good
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F5g: Daily Operations and Maintenance of Water Yes No Don’t
Kiosks Know

F5g(i): Is there a technician/plumber to look after your main

drinking water kiosk?

F5g(ii): Do you know whether the technician/plumber is

paid on work done by the committee?

F5g(iii): Is there a water kiosk operator or salesperson

Thank You Very Much for Your R é

»

NG
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Appendix 1.3a: Key Informant Interview Consent Form

Influence of User Household Characteristics, Technical and Governance Factors on
Financial Sustainability of Community-Managed Boreholes Water Kiosk Service within
Kisumu County, Kenya

Dear Participant,

Re: Request to participate in the Key Informant Interview for Research on In e of Financial

Sustainability of Community Managed Borehole Water Kiosk Services «

My name is Jacktone Akelo, a PhD Candidate at St. Paul’s Universit ya. I am conducting
research to examine influence of household use characteristi igns and layouts, and

committee governance of Community-Managed Borehole W 1ce within Kisumu County. I

am requesting you to participate for key informant in- . Participation in the research is
voluntary. There are no direct benefits for participati interview. However, the data generated will
be useful in ensuring the community voices are ecisions on the designs and governance
approaches for the financial sustainability of commmunity-managed borehole water kiosks and services.
Permission to undertake this research grai by the National Commission for Science and
Technology (NACOSTI). I have al b§ er permission from the Kisumu County Commissioners
and Director of Education as ty Department of Water. In addition, if you ever have any
questions, concerns or com this research study, its procedures, risks and benefits, you can
contact—anonymously. the Research Lead (Jacktone Akelo), whose contact information
+254723600095 or Email joakelo1971@gmail.com]. You can also reach

u‘lounty Water Officer (+254726365793).

appears on this h
out to your re
Participant
Having underst e information above and knowledge of the purpose of the interviews, with

confidentiality and anonymity guaranteed, | hereby consent to participate in the interview

Participant Signature: Date:

Thank you very much for your participation
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Appendix 1.3b: Key Informant Interview Check-list

Influence of User Household Characteristics, Technical and Governance Factors on
Financial Sustainability of Community-Managed Boreholes Water Kiosk Service within
Kisumu County, Kenya

(County Water Officers)
a. implementation policy and legal frameworks for the water boreholes water services within their
respective jurisdictions,

b. appropriate technology,

c. design and layout of the borehole and design for kiosks, «
d. the maintenance of quality, @

e. enforcement of management and functionality of water s

(Committee Secretaries/Treasurers)

a) frequency of meetings;
b) training of operators; \
¢)

corporation with other agencies;

d) budgeting, record and book-keeping, savi spending policies

a
e) costs of construction and future{ the borehole expansion or otherwise.

»

NG
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Appendix 2.2: Letter of Introduction to NACOSTI

ST. PAUL’S UNIVERSITY

Tl Oiifice: +254 () 20-2020505(10
Mobile: +254 (0) 728 - GE0000
(1K) TAG - 4244480

Private Bag 00217 LIMURL, KEMYA

Email: officef@ispusc ke
Wiekaite: waw spuac ke

BOARD OF POSTGRADUATE STUDIES
& December 2021

Matisnal Commission for Scicnce and Technology,
P.Ox. BOX 30623-00100,
Malrobi.

Diear SinMadam,

This letter confirms the above named person is a PhD studest in Development Studies at 54,
Paul's University.

The second year consists of @ major research work leading to a thesis. The student's selected
topet &5 “MODELING TECHNICAL AND GOVERNANCE FACTORS INFLUENCING
SUSTAINABILITY QF COMMUNITF-MANAGED BOREHOLE WATER KIOSK

SERVICE IN KISUMLU COUNTY, KENYA.
Kindly grant this student thse required permiz,
Yours Faithflly, B  GRATA?
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Appendix 2.3: NACOSTI Research Permit
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THE SCIENCE, TECHNOLOGY AMD INMOVATION ACT, 2013

Tha Grant of Rassarch Licanses is Guided by the Scisncs, Tecknolegy and Imovation (Resserch Licensizg) Regulations, 2014

CONDITIONS

Ll b -

el R

Tis Licsnse azy rights thereomder 2w non-tramsfecabls

commencemsnt of the mssarch

The Licsnses shall submit ome herd copy and uplead a soft copy of their fimal repot (thesis]) withim coe yerr of completon of the
mussarch

. MACDSETI resarves the right fo modify the condifions of the Licenss i=clading cancallation withoot prior zetice:

Hational Compsission for Scisncs, Teckzology and Innovetion
P. 0. Box 30623, 00100 Nairobe, EENYA
Lazd binec 20 007000, 020 241349, I20 3310371, 020 BOO10TT
Mlobila: 0713 7BE 7E7 / 0735 404 245
E-muil- dgiinacost go ka | registryEnacesti go ke
TWekaita: womw.nacost.goke

178



‘ St. Paul’s University Repository

Appendix 2.4: Letter from Water Department, County Government of Kisumu
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HEPUBLIC OF KENY A

THE COUNTY GOVERNMENT OF KISUMI
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Appendix 2.5: Ethical Board Approval by DURB

- WITH COMMENTS
Daystar University Ethics Review Board

Our Ref: DU-ERB/31/01/2022/000625 UNIVERSITY

Valley Road Campus
Date: 31* January 2022 £ o £1400760185,

Athi River Campus
PO Box 17, Daystor Univarsity,
To: Jacktone Omullo Akelo 90145, Athi River, Kenya
Tel: 0716 170 313/ 0748 100 759/
0724256408.9 OR
Dear Jacktone, 0709 972 000 (30 lines)

E-mail. admissions@doystar.ac. ke
info@daystor.ac. ks

RE: MODELING TECHNICAL AND GOVERNANCE FACTORS
INFLUENCING SUSTAINABILITY OF COMMUNITY-MANAGED
BOREHOLE WATER KiOSK SERVICE iN KISUMU COUNTY, KENYA

Focebook: daystaruniversityofficial

Twitter: daystaruni

www.daystar.ac ke

Reference is made to your ERB application reference no. 170122-01 dated 17" January 2022 in which you
requested for ethical approval of your proposal by Daystar University Ethics Review Board.

We are pleased to inform you that ethical review has been done and the verdict is to revise to the
satisfaction of your Supervisors before proceeding to the next stage. As guidance, ensure that the
attached comments are addressed. Please be advised that it is an offence to proceed to collect data without
addressing the concerns of Fthics Review board. Your application approval number is DU-ERB-000625.
The approval period for the research is between 37% Janwary 2022 to 30 January 2023 after which the
ethical approval lapses. Should you with 10 continue with the research after the lapse you will be required to
apply for an extension from DU-ERB at half the review charges.

This approval is subject to compliance with the following requirements.

1. Only approved documents including (informed consents, study insttuments, MTA) will be used.
il All changes including (amendments, deviations, and violations) are submitted ror review and
appreval by Daystar University Ethics Review Board.
iii. Death and life threatening prcblems and serious adverse events or unexpecled adverse events whether

related or unrelated to the study must be reported to Daystar University Ethics Review Board within
72 hours of notification.

iv. Any changes anticipated or otherwise that may increase the risks or affected safety or welfars of
study participants and others or affect the integrity of the research must be reported: to Laystar
University Ethics Review Board within 72 hours.

v. Clearance for export of biological specimens must be obtained from relevant institutions.
vi. Submission of a request for renewal of approval at least 60 days prior to expiry of the approval
period. Attach a comprehensive progress report to support the renewal. :
vii. Submission of a signed one page executive summary report and a clesure report within 20 days upon

completion of the study to Daystar University Ethics Review Board via email [duerbiedaystar.ac ke

Prior to commencing your study, you will be expected to obtain a research license {rom
National Commission for Science, Technology and Inno raticn (NACOSTI)
hitps://researeh-portal.nacostigo.ke and other cleararces needed.

| Youf sincerely.

Sr. Prof. A. 1. Lando PhD ' aaApo = 00190k
Chair, Daystar University Eithics Review Boaii" WAIRODE

.until the day dawn and the

daystar

wrise in your hearls

2 Peter 1:19 KV
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