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Water as a resource on the earth surface is very important to living 
organisms without which they cannot survive. This problem is more 
endemic in Africa particularly in the arid and semi–arid areas of Kenya, and 
has now been worsened by the global weather changes. The main objective 
of this study was to assess the level of water security and identify adaptation 
mechanisms used by the residents. The study builds upon fieldwork 
undertaken in the rural sub-county of Ikutha in Kitui County in Kenya. The 
study used mixed methods approach to collect both quantitative and 
qualitative data. The target population was rural water consumers. Key 
informants comprised of officials from the ministry of water and non-
governmental organisations that have invested in water projects. Data 
collection methods utilised were structured questionnaires, focused group 
discussions, face to face interviews and direct observation. Statistical data 
was analysed through the Social Package of Social Sciences. The findings 
indicated that despite various stakeholders pulling resources together in an 
effort to provide safe and clean water to the residents, water scarcity still 
confronts many inhabitants in the sub-county. The common water sources 
were seasonal rivers, shallow wells, sand dams, weirs, rocks and roof 
catchments. However, the reliability of these sources was found to be low. 
This condition has forced the residents to devise adaptation mechanisms 
such as using sparingly, recycling water, and limiting the number of times 
one takes a bath. There is, therefore, an urgent call for all development 
stakeholders within that locality to invest more towards the attainment of 
water security and sustainability. 
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INTRODUCTION  
 
Globally, more than 125 million children under five years of 
age live in households without access to an improved water 
source. Unsafe drinking water and inadequate availability 
of water for hygiene contributes to 88% of deaths from 
diarrhea diseases, resulting in deaths of more than 1.5 
million children below five years of age (WHO/UNICEF, 
2002). Global water usage showed a definite increase in the 
last half of the 20th century, and now, at the start of the 21st 
century,   humans use approximately 4,000 km3 of water 
each year (UNDP, 2006). A study on rainwater harvesting 
potential in Africa shows that 330 million people in Africa 
are living under “water scarcity” (Khaka et al., 2006).  The 

study further states that by the year 2025, 1.8 billion people 
will live in countries with absolute water scarcity; and the 
demand of fresh water will have risen by 50% and 18% in 
developing and developed countries respectively if nothing 
is done about it. A report by the Ministry of Water and 
Irrigation states that 25% of Kenyans spend more than 30 
minutes on water collection. 

 UNESCO (2015) report entitled “Water for a Sustainable 
World | United Nations Educational, Scientific and Cultural 
Organization," states that provision of water supply and 
sanitation services are a vital part of building communities 
that can take control of their lives and make real  strides on  
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the path of sustainable development. IWRM (2003) further 
adds that the need to improve this service is now 
recognized as a critical component of poverty reduction, as 
well as being necessary for progress in education, health, 
and environmental sustainability. Water conservation also 
plays a vital role in providing healthy living conditions for 
all sustainably.  

Water conservation is an increased concern for countries 
with growing urban populations. Despite agriculture being 
the largest user of water, water withdrawals for human 
consumption are substantial at basin level in arid regions.  
Nevertheless, water conservation can be promoted by 
setting prices that reflect the scarcity of the resource, 
increasing delivery efficiency, installing water-saving 
technologies at the household level, and by educating 
consumers.   However, change in household behaviour and 
corporation among environmental education specialists 
and water users is essential for sustainability (UNESCO, 
2015).   

The national and county governments have come up with 
strategies to address this inequality. Both regional and local 
institutions have been set up to curb this challenge. At the 
national level, water conservation and sanitation education 
have been integrated into the school curriculum. Pupils and 
students are now taught on how to protect and manage 
natural water resources, as well as how to conserve the 
available amount. The ministries of water and environment 
have been in the fore front in enhancing water conservation 
education practices through the mass media.  These mass 
campaigns are meant to change the user’s consumption 
behavior as well as instill the right environmental values 
(Muturi et al., 1994). For instance, the spare, use and re-use 
principle, which is a sound water consumption practice in 
the face of the changing climate.  

In addition to the civic education, several water 
harvesting and saving technologies have also been 
introduced and adopted in the arid and semi-arid regions, 
not only in Kitui County but the entire country. Among the 
popular harvesting technologies include weirs, water pans, 
sad dams, roof catchment, and rock harvesting. In this 
regard, Non-Governmental Organizations in Kitui County 
have erected over 500 sand dams, dug 4 weirs and over 400 
six rock catchments, with six rock catchments being in 
Ikutha. The county government had also promised to end 
the problem of water scarcity in this region but did little. 
Kasaala location in Ikutha Sub-county only received ten 
kilometers of piped water in 2012.  The sub-county also 
benefited from two boreholes from the Red-Cross Society of 
Kenya, two sand dams by World Vision and one earth dam 
from the Samaritan Purse. However, owing to the vastness 
of the sub-county, its semi-arid nature and its huge 
population, the existing water resources do not meet the 
demand in the water supply. Also, there is a popular culture 
in this area that water projects collapse shortly after 
handing over to the community (Mwendwa, 2017). Of 
paramount importance is that the inhabitants of Ikutha 
devised their mechanisms of conserving and managing the 
available    water. This,   therefore, formed   the  gist  of  this  

 
 
 
 
study. 
 
Objectives  
 
The objectives set out for this study were to: 
 
1.  Assess the water security status in Ikutha sub-
county. 
2. Identify and examine the coping mechanism to 
water security status in the study area. 
3. Recommend interventions for improving water 
security level in the entire Kitui County. 
 
An overview of the study area 
 
Figure 1 shows the study area .This study was carried out in 
Ikutha sub-county in Kitui County of Eastern Province in 
Kenya. Ikutha is one of the Arid and Semi-arid areas in Kitui 
County of Eastern province. Its geographical location is 2° 4’ 
09” S and 38° 10’ 50” E. It borders the following sub-
counties: Mutomo to the North, Kibwezi to the South, Yatta 
to the West and Tsavo East National Park to the East. It has 
a population of approximately 26 176 persons and an area 
of 433.90 square kilometers. It comprises of the following 
locations: Ndili, Maaini, Kyoani, Ngawuni, Kiangu, Kasaala, 
Nzamba, Uiini and Ngwate (KNBS, 2010). The highest point 
has an altitude of about 750 meters above sea level which is 
the top of Kakindu hills. The lowest point is 50 meters 
which is the valley bottom of river Tiva. The main two 
rivers are river Tiva (seasonal) and river Athi. The 
topography of the area is characterized by ridges namely; 
Syangwa and Kakindu, which mark the boundary of the 
location to the east and west. The basement rock is 
dominated by sedimentary rocks. The area has two types of 
soil: the clay soil and sandy loam with pockets of black 
cotton soils. The location drains towards rivers Mutindi and 
Tiva, which are the two main rivers. This region is 
characterized by dry land vegetation of acacia- Comniphora 
type. The area has an average temperature of 25°C, with the 
highest temperature of 33° C in January and October, and 
lowest temperature 18°C, being recorded between July and 
December. The area receives bimodal rainfall. Long rains 
start in April and are very short and uncertain. The short 
rains start at the end of October and are very short and 
unreliable (FAO, 2005). 
 
The people 
 
The Kamba form part of the larger Eastern Bantu speakers 
who comprise of the Kikuyu, Meru, Embu, and Kamba. The 
kamba ethnic group is divided into three dialects based on 
their location; namely Kitui, Machakos and Makueni 
Counties respectively. Historically, the Bantu speakers are 
believed to have brought with them the knowledge of root 
crop farming, settled lifestyles and iron and clay working in 
Kenya which enabled them to cultivate and even occupy 
vast areas of land (Berger, 1988). However, this study was 
interested   in   those   Kambas  living  in  Kitui  County.  This  
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Figure 1: Showing study area 

 
 
 
group is exceptionally hospitable and friendly despite their 
land being arid. Traditionally, the Kambas are known for 
long distance trading (Kioko and CASAS, 2012). They also 
practice subsistence farming, hunting and gathering to 
meet their domestic needs. Land among the Kamba is 
owned individually by the house heads, who are mostly 
men. They, therefore, possess full rights pertaining control, 
use, and inheritance of property; hence women have little 
say in indecision making over property disposal but have 
user rights. The role of fetching water is vested on women 
and girls (Berger, 1988). They are therefore the first victims 
of water scarcity. Due to climate change, the Kamba have 
turned into mixed farming, charcoal burning, selling of sand 
and ballast for their survival (Leal et al., 2015).  

METHODOLOGY 
 
This study was conducted between January and December 
2015 in Ikutha Sub-County of Kitui County. The target 
population for this study was water consumer in the study 
area. This study used a mixed-methods approach to collect 
both qualitative and quantitative data. The methods used 
were the descriptive survey and exploratory designs. 
According to Neeru (2012), descriptive survey design is 
appropriate when collecting information about the current 
situation in terms of practices and trends without 
manipulating the environment. Moreover, the design is 
suitable for gathering information about prevailing 
conditions   for   description    and  interpretation (Kerlinger  
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and Howard, 2000).  Kerlinger and Howard adds that this 
design allows documentation of conditions and 
characteristics of individuals especially when the 
researcher is interested in gaining rich and deeper 
understanding of a research problem.   

The researcher also wanted to source information from 
the respondents by freely interacting with the respondents 
as they went on with their activities, as opposed to making 
the interview formal. This casual interaction created a 
warm relationship, a relaxed environment, and a sense of 
trust between the researcher and the respondent. Such an 
atmosphere enabled the researcher to get genuine 
information, and in large quantities. The researcher also 
learned and understood the research problem better 
through interacting with the respondents. A mixed method 
approach, therefore, enabled the researcher to conduct the 
study efficiently and effectively. 

First off, Ikutha Sub-county was purposively selected due 
to its water scarcity, hence deemed fit for the study topic.  4 
locations were selected from the Sub-county using simple 
random method. The 4 locations include Uiini, Kasaala, 
Nzamba, and Ngwate. Random sampling was also used to 
identify household respondents for interviews. A sample 
size of 280 respondents was selected from the available 
population of 2422 households.  

Among the selected population, households were used as 
the basic unit of analysis and the parents as the unit of 
observation. The sample size was arrived at using the 
sample size calculator at confidence interval of 5.5 and a 
confidence level of 95%. Purposive sampling was used to 
identify 20 key respondents who were involved directly in 
community development projects. The key informants 
comprised of individual residents, Ministry of Water and 
Irrigation officials, Agricultural extension officers, self-help 
groups and civil society members. Before administering the 
research tools, the researcher first sought permission from 
the respondents and relevant authorities. The researcher 
also assured them of confidentiality and tested the tools for 
reliability and validity. A Structured questionnaire was 
used to gather information from them. The participatory 
observation method was used to identify sources of water, 
mode of transporting water, consumption behavior, and 
water harvesting technologies used. Focused group 
discussions were used to triangulate the findings obtained 
from the observations and the questionnaires. The research 
tools contained the following questions: what are the 
common sources of water? Which water harvesting and 
saving technologies are present in your locality? How 
reliable are the sources of water? How do you cope with 
water challenges? What do you think should be done to 
solve this problem? 
 
Data analysis  
 
Before analysis, the data collected was first examined for 
completeness. Quantitative data was then cleaned, coded 
and fed into the Statistical Package for Social Sciences 
(SPSS) IBM version 20 for analysis. Creswell (2013) notes  

 
 
 
 
that in quantitative research, the sole approach to data 
analysis is statistical and takes places in the form of 
tabulations. He further notes that the findings are usually 
descriptive although conclusive only within the numerical 
framework. In this regard, this study, therefore, used 
descriptive statistics such as totals, percentages, and 
frequencies were used to meaningfully describe the 
distribution of measurements. The data from the interview 
schedule was also analysed using descriptive statistics. 
Inferential statistics involved comparisons of the 
relationship between various socio-economic factors such 
as income levels, family size, and status of water availability 
using chi-square correlation analysis. Qualitative data was 
discussed under themes consisted with the objectives of the 
study. In-depth probing was used to confirm the qualitative 
data. The analysed data was then presented in form of 
graphs, pie charts, and statistical tables. 
 
 
RESULTS AND DISCUSSIONS 
 
The study targeted 300 households, but only 280 
households were available hence formed the sample 
population. The response rate was 93.3% using the 
formula;  
R = (N/P) 100 
Where R is the response rate 
N is the sample size  
P is the target population. 
 
Water Security Status in the study area 
 
Assessing the level of water security in the area formed the 
gist of this study. To identify and understand the adaptation 
mechanisms to water scarcity, the researcher had to first 
assess the water security status in this region, identify the 
existing water sources, and lastly the water harvesting and 
saving technologies adopted in the study area. Secondly, the 
researcher had to determine the reliability level of the 
water sources.  The researcher, therefore begun by asking 
the respondents to rate the level of water security in their 
area for both domestic and agricultural use. In this regard, 
the respondents gave out varied responses as shown in 
Figure 2 below.  

From Figure 2 below, it is evident that 56% of the 
respondents agreed that the area is water scarce while 25% 
rated water as an extremely scarce resource. This means 
that the area does not have enough water for human 
consumption as well as irrigation. Key informants from 
related sectors were interviewed and gave similar 
responses. The key informant from German Agro Action 
cited the cause of water insecurity as inadequate rainfall, 
high poverty index, few water sources and harvesting 
structures.  Moreover, the key informant from Samaritan 
Purse stated that “sometimes people go for days without 
taking a bath. This causes girls to be absent from school”.  
She further stated that “water rationing and queuing for 
water    in       the    community     borehole   as     a   common  



 Mutune and Maingi          227 
 
 
 

 
 

Figure 2: Water security level for domestic and agricultural use 

 
 

Table 1. Water sources and their reliability level  
 

Water source                 Reliability level by frequency 
Very high % High % Low % Very low % Total 

Rock Catchment 6 2 52 19 210 8 12 4 280 
Wells 0 0 126 45 116 41 38 14 280 
Community  dam 0 0 58 21 222 79 0 0 280 
River 0 0 18 6 233 83 29 10 280 
Household tank 0 0 12 4 95 34 173 62 280 
Household Pan/weir 35 13 42 15 121 43 82 29 280 

 
 
 
phenomenon.” Figure 3 below shows residents queuing for 
water in a borehole.                

Based on the respondent’s responses, the study, 
therefore, concluded that Ikutha Sub-county is a water 
scarce area. These findings concur with the findings of 
WHO, UNICEF, (2002), which states that more than 125 
million children under five years of age live in households 
without access to an improved water source. These findings 
also support the works of Khaka et al., (2006) who found 
out that 330 million people in Africa are living under water 
scarcity despite Africa having a huge potential for rain 
water harvesting.  The findings of this study are also in 
agreement with the UNICEF report of 2017 and Graham, 
Hirai & Kim, (2016) findings which stated that 25% of 
Kenyan women and girls spend more than 30 minutes on 
water collection, just like in other parts of Sub-Saharan 
Africa. 
 
Water sources and their reliability level 
 
Information about water sources was also a key component 
in determining water security level of Ikutha sub-county. In 
this regard, the study found out that the common water 

sources in IKutha Sub-County are rock catchments, wells, 
community dams, river, household tanks and household 
pans as shown in Table 1 above. 
 
Rivers 
 
During the study, the researcher found out that, River Tiva, 
which traverses in the study area, was the main sources of 
water as stated by 90% of the respondents, and the key 
informants from the various sectors. Other small streams 
identified during the study were Mutindi and Wiitu. Despite 
the area having three streams, the water supply was noted 
to be a critical problem among the residents of Ikutha Sub-
county. The researcher further asked the respondents to 
rate the reliability level of the rivers for agricultural and 
domestic use. The results of their rating were as follows; 
83% and 10% of the respondents rated the reliability level 
of the rivers as low and very low, respectively. This type of 
score meant that most of the respondents accepted that the 
rivers do not provide enough water for use throughout the 
year. This phenomenon was attributed to the fact that the 
rivers are seasonal, and the area receives very little and 
unreliable rainfall. 
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Figure 3: below shows residents queuing for water in a borehole   
 

Source: Researcher’s Photograph 

 
 
 

 
  

Figure 4: Community well                          
 

 Source: Researcher’s Photograph 

 
 

 
Wells 
           
Wells are common sources of water in rural homes 
(Mwendwa, 2017). However, the findings of this study tend 
to go contrary to this fact. During the study, 41% of the 
respondents rated reliability level of wells as low. 
Moreover, 14% of the respondents rated reliability level of 
wells as very low. This meant that wells do not supply 
enough water for domestic use (Figure 4). This was 
attributed to their small number of deep wells and the 
distance from one well to another. One key informant from 
the self-help group stated that “the wells do not provide 
enough water for use throughout the year because they 
usually dry up during the dry season.” 

 
Small scale water harvesting and saving technologies 
 
To determine water security status, the study also assessed 
the adoption level of small-scale water harvesting saving 
technologies. The researcher, therefore, engaged key 
informants through face to face interviews and requested 
them to list the water harvesting technologies and rate 
their reliability. The researcher gathered, recorded and 
analyzed their responses statistically as shown in Table 2 
below. 

Table 2 above, indicates that the residents of Ikutha Sub-
county have embraced small-scale water harvesting 
technologies. However, their reliability level is very low.  
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Table 2: Adoption level of small-scale water harvesting technologies 
 

Water harvesting method Adoption rate Percentage  
Rock catchment Low 75 
Wells Low 41.1 
Community dam Very low 79.3 
River Low 83.2 
Household tank Very low 61.8 
Household pan/weir Low 43.2 

 
 

  
 

 Figure 5: Ndili rock catchment rainwater harvesting 
    

 Source: Researcher’s Photographs 

 
 
 
For instance, community dam, household tanks and rock 
catchments were rated as the most unreliable sources of 
water. This trend was be attributed to the small number of 
the adopted technologies, low and unreliable rainfall, and 
the common type of roofing; grass thatch; which does not 
support roof catchment. 
 
Rock catchments 
 
Rock catchments are common water harvesting technology 
for rocky semi-arid areas, particularly in Kitui and Makueni 
counties, respectively (Mwetu, Kariuki & Egeru, 2017). 
Musya & Mwanthi (2017) adds that rock catchment water 
harvesting is a sure way of enhancing water security in 
Kitui County. This is because the area is characterized by 
huge rocks that have not been utilized economically(Figure 
5).  
This study found out that the existing rock catchments in 
the study area do not provide enough source of water for 
use throughout the year. During the study, 75% of the 
respondents rated the reliability of rock catchments as low 
as shown in table 2, while 4% of the respondents rated 
their reliability as very low as indicated in table 1 above. 

This indicated the need for construction of more rock 
catchments in the area so as to improve the water security 
level. 
 
Community dam 
   
Over time, community dams have successfully been used in 
irrigation agriculture and for domestic water supply in 
different parts of the world, including Africa. For instance in 
Egypt (Leal, 2015). However, in Ikutha Sub-County(Figure 
6), community dams are yet to be reliable sources of water 
for agricultural and domestic use. During the study, 79.3 % 
of the respondents rated the reliability level of community 
dams as low as shown in table 2. On the other hand, in 
Table 1, 21% of the respondents rated the reliability of 
community dams as high. Despite some of the respondents 
being contented with the reliability level of dams, majority 
felt that dams does not provide enough water for use 
throughout the year. The key informant from Samaritan 
Purse (an NGO) attributed the unreliability of dams to 
siltation that has taken place over the years. This therefore 
calls for desilting and investment in other small scale water 
harvesting   technologies   to  meet   the water  needs of   the  
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Figure 6: Matinga community dam in Ikutha Sub-county. 
  

Source: Researcher’s Photographs 

 
 
 
residents. This finding, therefore, differs significantly with 
the works of Leal (2015). 
 
Household tank 
 
Investment in household tanks is one of the most 
economical remedies for curbing water scarcity (Mwanthi, 
2017). This study sought to identify homes the number of 
homesteads that had embraced this technology. Most 
homes (61.8 %) lacked this simple technology as shown in 
table 2 above. When the respondents were asked to rate the 
reliability of household tanks as source of water supply, 
34% and 62% of the respondents rated it as low and very 
low respectively (refer to table 1 above). Moreover, most 
the respondents supported the views of the key informants 
that; their adoption and their reliability level were low 
owing to that fact that most of the houses are grass 
thatched. This type of roofing does not support roof 
catchment. The study also found out that the type of roofing 
is linked to the level of education and income source; hence 
a direct linear relationship.  
 
Household pans/weirs 
 
Most of the NGOs in the area have recommended and 
trained people on the use of household pans to alleviate 
hunger, poverty and water scarcity. For instance the 
Samaritan Purse has established a demo of this technology 
in the African Inland Church in Ikutha Market. However, 
despite these efforts, the adoption rate was still very low, at 
43.2 %.  Moreover, 43% and 29% of the respondents rated 
reliability level of household pans/weirs as very low and 
low respectively (refer to table 1 above).  This means that 
household pans/weirs do not provide enough water for use 
throughout the year. This was attributed to their few 
number and low amount of rainfall. 
 
Water challenges coping mechanisms 
 
Since   necessity  is  the  mother of  invention, the residents 

have devised unique coping mechanism, owing to the acute 
water shortage in area. The adaptations include; using 
water sparingly, water rationing, recycling water, buying 
from Red Cross and private wells, taking passport bath and 
decanting dirty water. On using water sparingly, the 
residents have developed a habit of using less for every 
activity.  This is because rationing is practiced in the rock 
catchments and wells, whereby each resident gets only 100 
liters of water per week (Mwendwa, 2017). They also re-
use water especially after washing to clean houses, clean 
motor bikes and watering hedges. After washing vegetables 
the water is re-used to wash utensils or water the kitchen 
garden. Taking passport birth is another common coping 
mechanism, whereby one only washes the face, hands and 
legs before going to bed, church or school; for children. Dirt 
water is put in buckets and trona is added to make the 
impurities to settle. This method is commonly used to 
decant water from community dams or household pans. 
The residents also dig shallow wells in R. Tiva and leave 
them overnight for water to collect. This collaborates with 
responses of the key informants.  However the residents 
felt that there is need for addressing the problem through 
digging more boreholes and wells, and investing more in 
small scale water harvesting and saving technologies. These 
findings support the works of UNESCO, (2015)  entitled 
"Water for a Sustainable World | United Nations 
Educational, Scientific and Cultural Organization", which 
advocates that water conservation can be promoted by 
setting prices that reflect the scarcity of the resource, 
increasing delivery efficiency, installing water saving 
technologies at the household level, and by educating 
consumers.  However, change in household behavior and 
corporation among environmental education specialists 
and water users is essential for sustainability. 
 
Recommendations 
 
Although the residents of Ikutha have devised water 
scarcity coping mechanisms, there is a need for 
development     partners to     address   the problem through  



 
 
 
 
digging more boreholes, wells, and educate the residents on 
the benefits of investing more in small scale water 
harvesting and saving technologies. To achieve this goal, 
the residents need to be economically empowered. Building 
the capacity of the inhabitants will enable them to change 
the type of roofing and embrace the roof catchment 
technology. There is also an urgent need to de-silt 
community dams so as to increase their water collection 
capacity. Finally, the study area has a lot of potential for 
rock catchment, which is currently un-utilized (Mwetu et 
al., 2017). In order to curb water scarcity, development 
partners and water experts need to utilize this potential to 
the fullest.  
 
 
Conclusion 
 
Generally, this region is water scarce. This is based on the 
fact that 81.4 % of respondents rated the resource as 
scarce. This is attributed to the low amount of rainfall 
coupled with the low adoption level of water harvesting 
and saving technologies. The water scarcity coping 
mechanisms devise by respondents include; using water 
sparingly, water rationing, recycling water, buying from 
Red Cross and private wells, taking passport bath and 
decanting dirty water. On using water sparingly, the 
residents have developed a habit of using less for every 
activity.   There is therefore a great need to create 
awareness and invest more towards improving water 
security level, as well as attaining water sustainability; 
which is in line with the objectives of the International 
Decade for Action “Water for Life”, Millennium 
development goals and Vision 2030.  
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