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Abstract

Water resource in Lower Thiba Sub-catchment is important as over 70% of the population in the area rely on it
for irrigation among other uses. This study was carried out to establish the knowledge, attitudes and practices of
the community affecting its use. Data was collected from 361 households (n=361) within the sub-catchment. For
ease of survey and for homogeneity, the sub-catchment was sub-divided into three zones namely; upper, mid and
lower zones, from each a sample of 120 respondents was randomly sampled (n=120) using a transect line survey
of every 5t household. Data was analysed using Social Science Statistical Package version 20 and presented
using descriptive statistics. The results showed that 83% (P<0.01) of the respondents practiced good water use
practices with water recycling at (69%). Though 93% of the respondents used agrochemicals, (81%(P<0.01) of
them applied agronomic practices that are meant to conserve soil water as follows; mulching (41%), mixed
cropping (18%) and reduced frequencies of irrigation (16%). Respondents (57%(P<0.01) felt the main threat to
water resource is degradation of the water source areas, with 22% feeling pollution of water is a major threat,
while (12%) felt that climate change is a major threat. From the findings of this research, it is recommended that
policy on water resource management and use should not only be based on the need to improve quantity and
quality of water, but also the need to address the challenges arising from lack of awareness and negative

community attitudes and practices.
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Introduction

Water is not an infinite resource and its highly climate
sensitive (Millenium Ecosystem Assessment, 2005;
IPCC, 2007a; IPCC, 2007b; Li et al., 2008; Lanari et
al., 2016). Currently, up-to 1 billion (16%) of the global
population lack acess to clean and safe water (WHO,
2010). Africa is the second driest continent with only
40% of its population accessing the climate sensitive,

clean and safe water resource (UNEP, 2010).

Kenya is classified as a water scarce nation with
renewable fresh water resources of 647m3 per capita
in relation to the United Nations recommended
100o0m3 (FAO, 2003; WRI, 2003). Kenya’s water
resources have continued to decline at the rate of
200m3 per capita per annum, partly due to climate
change but also due to poor governance and
management (MoE,W & NR, 2014; World Bank,
2007); making her per capita availability of water to
be projected to fall to 250m3 by the year 2025 (WRI,
2003; UN-Water, 2006).

Increasing food demand and preferences, as well as
the changes in global climate are exerting great
pressure on existing water resources (IPCC, 2014).
This calls for a more integrated water management
approaches and policies, which must be understood
and accepted by the users. This involves integrating
knowledge and awareness of water issues by the
users, integrating their attitudes, perceptions and
practices in water management policies. Studies have
shown that there are various conditions influencing
knowledge, attitudes and practices in relation to
water management (Oremo et al., 2019; Dean et al.,
2016; Rolston et al., 2017). These conditions include
geographical experiences such as changing river
regimes, farm characteristics such as distance from
water source, acess to extension services, social
experiences such as membership to social networks,
and residency status, among others. Studies have
shown that there are motivational factors explaining
environmentally destructive behavior (De Young,
1996). It is necessary to make sacrifices for saving
natural resources and the effort for conserving those

resources ought to be shared by all the members of a

community. If some of those members perceive that
others waste the resource, they may not feel motivated to
preserve it (Mundt, 1993). Previous studies have focused
on analyzing the relationship between knowledge and
support for sustainability of water resources. Very little
has been done in regard to how knowledge, attitudes and
practices of water users affect sustainability of the
resource; and how policies can address existing gaps in

knowledge, attitudes and practices.

In Lower Thiba sub-catchment where this study was
done, the dry season which occurs twice a year,
generates conflicts between upstream and downstream
water users, which can lead to loss of life and
livelihoods of the people involved (LTSCMP, 2012;
KCIDP, 2013/2017). Water resource in the sub-
catchment is under pressure to supply growing
irrigation demand occasioned by mushrooming
unregulated smallholder irrigation systems, as well as
from a growing horticultural production economy in
the area (KCIDP, 2013/2017). This has led to increased
abstraction of surface water and deteriorated some
important ecosystems such as wetlands and riparian

areas that have been encroached on.

This study therefore analyses how water resource
users in the sub-catchment are engaged in water
management, in special focus to what they know and
belief, their perception, attitude and practices; and
explores how this can inform water resource planning
in the area. The study also identifies existing gaps in
knowledge, attitudes and practices of water users and
suggests necessary interventions to improve support

for sustainable water use.

Materials and methods

Theoretical and Conceptual framework

Water management for irrigation purposes such as in
Mwea Irrigation Scheme, (located within Lower Thiba
sub-catchment) requires utmost sustainability
governance and management consideration as the
water resource is dwindling due to a myriad of factors
such as catchment degradation, poor farming
practices in the watershed, excessive and illegal water

abstraction, and negative effects from climate change
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(Notter et al, 2007). This study was based on
institutional theory which posits that institutions
operating in the same field (in this case water
users/actors) tend to adopt similar norms and

practices overtime (Di Maggio and Powell, 1983).

Institutions do this by either copying
practices/strategies  from  similar  successful
institutions; or by induction from existing

institutional values and expectations. These values

and expectation can be compulsory (legally
mandated) or voluntary (imposed by users or society)
(Delmas and Toffel, 2008). The actors anticipate and
observe what the other is doing and respond
appropriately. If the action is perceived as negative,
then it triggers a negative action and eventually it
leads to the tragedy of the commons (Hardin, 1968).
The key outcome in this study was sustainable and
efficient water use, which could be affected either
positively (sustainable water resource use) or
negatively (tragedy of the commons) by the attitudes
and practices of the water users, as well as their
knowledge or perception regarding the water
resource. There are other factors that could affect
sustainable water use in the area, such as the political
forces, cultural elements, policy environment as well
as regime changes that could disrupt water resource
access and use. The theory has been used to argue the
KAP elements of this case study by testing how actors’
requisite skills (knowledge, attitudes and practices)
interphase and interact with existing frameworks to
achieve or not achieve sustainability in
institutionalized behavior for effective water resource

management and use in the study area (Fig. 1).

ACTORS (water users) + institutional structures }

Intervening || variables

Sustainable
water use
(efficiency,
quality and
quantity)

Water Resource access and use

T

Endogenous drivers (values, preferences)

Exogenous drivers (cultural/political forces)

Policy temporality and change rhythm

Fig. 1. Conceptual framework.

Study Design

The study used a descriptive survey design (Kombo
and Tromp, 2006) where quantitative and qualitative
data was collected. The key sampling parameter used
in this study was household, since each household
uses water for various purposes, and the target person
in each household was the head of the household.

Sampling

The study sampled water users within the lower, mid
and upper areas of Lower Thiba sub-catchment and
those surrounding the sub-catchment up to a s5km
radius, since the greatest interaction of the community
with the resource is by those living within the radius of
skm from the resource (Muchapondwa and Okumu,
2017). Members and officials of the local water user
association (RWATHIBAWRUA) and members /
officials of Irrigation Water Users Association (IWUA)
within Mwea Irrigation Scheme also gave their views
through focus group discussions. The sub-catchment
was sub-divided into 3 sections for purposes of
sampling; upper, mid, and lower zones comprising
(Kutus/Kimbimbi area, Ngurubani/ Karira area and
Ndindiruku/Makima area respectively). All households
were randomly selected using the transect line survey
of every fifth household for each of the three zones.
Yamane (1967) provides a simplified formula to
calculate sample sizes, which was used;

n=N/(1+N(e)2

Where n is the sample size, N is the population size,
and e is the level of precision (0.05), A 99%
confidence level and P (variability level) = 0.01 are
assumed; a population of 33,875 households was used
(data on the number of households was gotten from
the Water Resource Management offices and Lower
Thiba WRUA sub-catchment management plan,
2012) and an average of six members per household

(provided by the Census survey report KNBS, (20009).

Data collection tools

semi-structured
(FGDs)
comprising members of the community, members of
WRUA, IWUAs and NGOs, was conducted to get

views on existing community practices and attitudes

Data was collected using

questionnairesFocus Group Discussions
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towards water use and management. Information
from focus group discussion was used to corroborate
information from the questionnaires. Secondary data
was collected from government documents/archives;

literature from both physical and electronic materials.

Data analysis
Data was then analyzed using Statistical Package for
(SPSS),

descriptive statistical tools that include; percentages,

Social Sciences and presented using
means, standard deviation, frequency distribution
tables, graphs, and charts. The test for significance

was done using Pearsons’ chi-square test.

Results and discussion

Community knowledge, attitude and practices in
relation to water resource use and conservation

The results showed that 87% (n=361, P= <0.01) of
respondents had a good understanding of what water
resource conservation is all about, with 81% (n=361,
P= <0.01) of the respondents admitting that they
engage in good water use practices (Table 1). This is
expected as water resource was the economic lifeline
of the area, and the fact that there were water user

associations across the sub-catchment.

Table 1. Community knowledge attitudes and
practices: Positive; Respondents who understood and
practiced water conservation. Negative; those who

were of a contrary opinion.

Yes No
Parameter (positive) (negative)
% %
Understanding of water 3
; 7 13
resource conservation
Engage in good water use 81 19
practices
Community attitude to water 5 6
conservation positive 4 o
Benefits in conserving water 90 10

resource
Chi-square value significant at 99% confidence level,

P<o0.01

Water users who are members of WRUAs and IWUAs
easily access information and extension services in
regard to water resource use and management as
opposed to those who are not members (Krell et al.,

2020). Other studies have also indicated that

community awareness increases water conservation
habits (Oremo et al., 2019; Hohenthal, 2018; Cole et
al., 2017; Lee and Paik., 2011). The most common
practice was water recycling and reduced irrigation

times, especially during the dry season.

Slightly more than half (56%) of the respondents’
attitude towards water conservation was negative
mainly because river water is easily accessible
throughout the year and hence believe there is excess
water with no need to conserve. This is despite an
overwhelming proportion of respondents (90%) who
said they believed that there is a benefit in conserving
water resource, with the most cited benefit being
access to adequate water volumes at 59%. This agrees
with Roseth (2006), who observed that community
conservation behavior was driven by the desire not to
run out of water. However, the community’s
perception regarding water resource in the area
largely determines their conservation behavior (Fan
et al., 2014). The community believes there is enough
water most of the times during the year, hence no
need to conserve it. Behavior change has been known
to occur only when actors feel that such a change
maximizes their utility (Alley, 2001). Community
water users’ association in the area need to be
supported by both levels of government, as well as by
the private sector as they have proved to be key in
effective water use hence

ensuring practices

sustainability of the finite resource.

Community practices affecting water use and
conservation

In regard to water conserving agronomic practices,
the most common practice was mulching with 34%
(P<0.01) across the sub-catchment out of which 52%
were in the upper zone; other practices were mixed
cropping (14%) and reduced irrigation frequencies
(14%) (Table 2). The upper zone of the sub-catchment
grows a variety of horticultural crops, hence the
reason they can afford to do mulching and mixed
cropping as a way to conserve soil water. Mulching
was found to be one of the agronomic practices that
has high soil water retention (Moradi et al., 2011).

The mid zone of the sub-catchment is mainly
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dominated by the production of paddy rice, which may
not allow other soil water conservation measures done,
save for reducing irrigation frequencies. Paddy rice
crop that is grown in the middle zone of the study area
was found to be a heavy water user (McIntosh, 2001).
Further, the results showed that 57% of the
respondents did not practice any water conservation
method. This could be as a result of low awareness and
also the perception that there is always enough water
from the river. This can be mitigated through public
awareness/extension and involvement of community
members in water management activities, as water is a
finite resource, despite the illusion of plenty, and needs

to be conserved (Chepyegon and Kamiya, 2018).

Table 2. Water conservation agronomic practices by

the community (n=313).

Water conservation Location within the

agronomic practice study area. Total
Upper Mid Lower
Mulching 55 22 29 106
Reduced tillage 10 9 8 27
Mixed cropping 2 20 21 43
Agro-forestry 1 27 6 34
Reduced irrigation 6
frequencies & times 32 7 45
Other (specify) 1 o) 0 1
None 4 28 25 57
Total 79 138 96 313

Chi-square value significant at 99% confidence level

Community perception on water quality, water
distribution and water charges

The results showed 87% (P< 0.01) of the water users
felt the general water quality was good (table 3), which
is contrary to the fact that water pollution was cited as
the second-most serious threat to water resource in the
area. A previous survey conducted by Rural Focus
Survey, (2012), indicated that Thiba River, the main
source of water in this sub-catchment, was highly
polluted. The report recommended that river water
should not be used for drinking. On observation, it was
noted that within the major urban centres, there were
so many health centres, which could indicate demand,
and in essence water-borne diseases could be some of
the reasons for the demand. Further study should be
done to establish the connection between water quality
and the users’ health. Majority of the community

members drink water from the river and only 66% treat

the river water before drinking. Treating river water
before drinking should be a practice encouraged by
public health authorities and more affordable means of

treating the drinking water introduced.

Table 3. Community perception on water
distribution, quality, amount, use and conservation.
Agree Disagree
Parameter (positive)  (negative)
% %
Water quality is good 87 13

Chi-square value significant at 99% confidence level

Causes of water pollution

Majority of the respondents who felt water quality was
poor were from the mid and lower zones of the sub-
catchment with only 7% from the upper zone feeling
there was water pollution. This is expected as much of
agriculture is done in the upper and middle zones of
the sub-catchment where a lot of agrochemicals are
used and this through run-off flows into the river.
Though the area does not have many industries, 40%
of the respondents felt the major cause of water
pollution is from industries (Fig. 2). This can be
explained by the fact that the whole of Kirinyaga
County doesn’t have a sewerage system, which means
raw sewer disposal is done in rivers (Rural Focus
Survey, 2012). Agricultural chemicals came in second
with 27% from the rice fields, with only respondents
from the mid and lower zones responding in the
affirmative. Domestic waste was cited at 27%, with

siltation at 3%, and plastics were cited at 1%.

Major Causes of Water Polution in LTS
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Fig. 2. Community perception on the potential

causes of water pollution across the sub-catchment.
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The findings agree with similar findings that shows
agricultural pollution (agro-chemicals and siltation) is
common in the area (Lanari et al., 2016; MoE,W &
NR, 2014; Rural Focus Survey, 2012). More recent
studies have indicated excessive use of inorganic
chemicals during rice and horticultural production as
the main cause of pollution to adjacent water bodies
(Kumunga et al., 2020). Domestic waste is directed to
the rivers due to a lack of sewerage line in the area.
Therefore there is an urgent need for a sewerage and
disposal system within the area by the water service
providers, specifically Kirinyaga Water & Sewerage
Company (KIRIWASCO). Similarly, the National
Irrigation Board (NIB) needs to come up with a way
of treating waste water from the rice farms before
releasing it back into the river. The public should be
trained in better farming practices with minimal use
of agro-chemicals and with more soil water
conservation practices. Though use of plastics is
banned in the country, the results indicate that they

are still being illegally accessed and used.

Other practices by the community

Only 69% (P<0.01) of the respondents said they re-
use water with the percentage of those recycling water
increasing downstream (Table 4). The most common
practice of re-use cited was using same water after
cleaning clothes to wash the house. However,
majority of the respondents (96%) felt that water
recycling would minimize water-wastage, in cases
where water was scarce. However, community
awareness campaigns should be done to outline the
benefits of re-using waste water and affordable ways
of recycling, in order to change public perception on
waste water recycling. According to Miller (2006),
public perception and low awareness on the ways and
benefits of recycling waste water are major challenges

that hinder waste water recycling.

Rain-water harvesting was low at 22% (P<0.01)
though a majority of respondents (72%) owned water
harvesting facilities (Table 4). More effort needs to be
put in ensuring more people harvest rain water and
re-use waste water. Though rainwater harvesting may

have hydrological impacts on downstream catchment

water availability on-farm (Ngigi et al, 2008;
Makurira et al., 2009); rainwater harvesting for
should be

domestic and drinking purposes

encouraged in this sub-catchment.

Table 4. Community perception on water
conservation as applied on good water use practices.
Yes No
Parameter (positive) (negative)
% %
Experience irrigation
problems 93 7
Use of agro-chemicals in farm 93 7
Recycle water 69 31
Rain-water harvesting 22 78

Chi-square value significant at 99% confidence level

The study showed 93% (P<0.01) of the respondents
used agro-chemicals on their farms (Table 4); and
44% of them said they burn used agrochemical
containers, 33% of them buried them and 23%
littered them anywhere (Fig. 3). These agro-chemicals
and used containers eventually drain into the river,
and river water users downstream could be facing
serious pollution problems. Horticulture in the area
has increased use of pesticides and inorganic
fertilizers which have been found to leach into the
rivers caused major pollution (Lanari et al., 2016;
CDE Policy Brief, 2016).

Small holder irrigation farmers engage in inefficient
use of irrigation water and agrochemicals thus
resulting to water and environmental pollution
(Aregay and Minjuan, 2012). In addition, irrigated
farming uses 42% more inorganic fertilizers than rain
fed farming. It was noted from observation that
agricultural waste water from the paddy areas was
channeled back to the river laden with fertilizers and
agro-chemicals. Authorities must come up with a way
to ensure waste water from the farms is treated before
it can be released back into the river. Public
awareness on negative effect of using agro-chemicals
and disposal of chemical containers needs to be
encouraged. Low awareness by farmers on
agrochemical handling results to mishandling and
either over-use or under-use of the same (Gesesew et
al., 2016). This could be the case with the farmers

within the sub-catchment.
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Respondents mode of disposal for agrochemical
containers
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Fig. 3. Respondents mode of disposal for

agrochemical containers in LTS.

Irrigation methods used

A majority of respondents 93% (P<0.01) said they
experience problems when irrigating (Table 4), with
the most common problem being inadequate water
amounts and water pollution coming in second.
Studies have shown major problems associated with
smallholder irrigation systems include loss of water
due to inefficient irrigation systems, water pollution
due to silting and agrochemical use and land
degradation due to water logging and salts build-up
(Bjornlund et al., 2020; Yihdego et al., 2015; Ulsido
et al., 2013; Asayehegn, 2012).

This study showed that 93% (P<o0.01) of the
respondents used inefficient irrigation methods; with
45% of them using furrow irrigation, 27% basin
irrigation, 21% surface irrigation, with only 5% using
sprinkler irrigation (Fig. 4). Less than 1% used drip
irrigation. Majority of the respondents in the upper
zone use furrow irrigation at 45%, while majority of
the respondents within the mid zone used basin
irrigation and furrow irrigation at 70% and 33%
respectively. Respondents from the lower zone were
more versatile preferring to use surface irrigation as
the main method at 53%, as well as sprinkler, drip
and other irrigation methods not common in other
zones of the sub-catchment. This can be explained by
the fact that water flows through natural drainage in
the lower zone hence no need to pump it. The type of
crops grown, (the region is known for producing
aromatic pishori rice variety, which is water

intensive), also dictate the kind of irrigation method

used. The high cost of installing the more efficient
irrigation methods like drip, is limiting to a majority
of existing small holder irrigation farmers within the
sub-catchment. However, use of more efficient
irrigation methods does not necessarily equal to water
conservation (Ward and Pulido-Velazquez, 2008),
mainly due to the interference with the hydrological
flows. The government should encourage other
practices to conserve water or minimize wastage, such
as lining of canals (all of which were not lined), use of
efficient irrigation methods, and use of crop varieties
that are of low water use, such as SRI for rice
production. SRI was found to use up-to 50% less
irrigation water and have yield increases of up-to 30%

(Ndiiri et al., 2012).

Irigation methods practiced across the sub-catchment

Respondents%

UPPER MID LOWER
Irrigation type practiced

#Surface msprinkler ®furow ®basin ®Drip = Others

Fig. 4. Irrigation methods practiced across the sub-

catchment (P<0.01).

Further, it was noted from observation that there was
no waste water treatment options especially within
the rice irrigation scheme, with polluted water from
the farms being released directly into the river (with
pollution being cited as the second major irrigation
problem experienced by farmers downstream). NIB
should come up with a waste water treatment plant
within the irrigation scheme in-order to ensure only
treated water is released back to the river for

downstream use.

Conclusion and recommendations
These findings indicate that community awareness,
practices and perceptions can either positively or

negatively affect water resource.
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Policy makers therefore need to consider these
practices and perceptions as affecting water resource
in the area and address them appropriately.
Community awareness campaigns should be done to
inform the community of the effects of some of the
negative practices and perceptions, and agree on how
they can be changed or turned around to protect the
water resource in the area. Farmer training would be
key in ensuring sustainable agronomic practices.
Further studies need to be done to establish the
health impacts to the existing community as a result
of consuming river water directly. Further, research
should be done to establish the long term effect of
irrigation on the soil and ground water within the

Mwea Irrigation Scheme.
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