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ABSTRACT
Watershed governance arrangements require various types of resources that are essential to
create and maintain responsiveness and effectiveness to food security issues. However, these
arrangements have often failed to effectively address hunger due to unsustainable resource
allocation for long term solutions. This study was set up to determine the perceptions of
households on changes in rural watershed governance in the Lower Sio River Watershed, Busia
County Kenya. Cross sectional survey combined with both probability and non-probability
sampling techniques were used. A total of 387 households were sampled for quantitative data
using a combination of multi-stage and simple random sampling. Questionnaires and focus group
discussion guides were used to collect data. Descriptive, bivariate and chi-square analysis were
done. Results indicate that: the majority (81.9%) of the household perceived that watershed
governance determines food security at p-value=0.000. Current devolution system in Kenya had
impacted on watershed governance at p-value=0.003. There was a highly significant variation in
the drivers for a more collaborative watershed-focused model with demand for local domestic
use water protection at p-value=0.000, water pollution control at p-value=0.087, recognition of
increasing water scarcity at p-value=0.073 and the growing demand for citizens to have a viable
voice in watershed decision making at p-value=0.000. Legal rights to water and water resources
were ranked by 84.0%, while 83.5% ranked geographical diversity as important watershed
governance contextual factors. The study also revealed that 86.3% of the households needed
changes in watershed governance systems to ensure water resource management is treated as a
public trust. The tested variables in policy decision making will contribute to improved
watershed governance and thus food security in the Lower Sio River watershed.
Keywords: Household Perceptions, Food Security, Watershed Governance, Watershed-focused
Model, IWRM
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1. INTRODUCTION
Watershed governance arrangements will require various types of resources that are essential to
create and maintain responsiveness and effectiveness to food security issues (Brandes, 2006).
Although food security governance would result to efficient utilization of soil and water
resources, it is indicated that governance arrangements have often failed to effectively address
hunger because most energies were directed to shaping architectural features without focusing
on sustainable resource allocation needed for effective long term solutions (Candel, 2014).
Governance for watershed resources and food security will ensure, a sufficient budget (FAO,
2009), political will, leadership, prioritization, knowledge and values such as accountability,
transparency, legitimacy, inclusiveness, and responsiveness (Global Forum on Food Security and
Nutrition, 2011; Haddad, 2011; Committee on World Food Security, 2012). These values are
applicable not only during policy formulation but throughout all governance processes, including
implementation and evaluation (FAO, 2011).
At the center of watershed governance and food security is the human behaviour that determines
human actions on watershed resources. Kristin et al. (2015) posits that human behaviour is the
driving force underlying many resource management concerns, but is often the component that is
given the least amount of attention in the development of management plans. Moreover, Werg et
al. (2013) argued that social factors like perceptions of risks have a particular importance for
reducing vulnerabilities and building social capacities because they can be changed easily and
faster than other social factors like economic, technological or infrastructural development,
which often need longer timeframes to be altered. However, in developing countries when
primary beneficiaries’ involvement in policy is limited, social factors such as perceptions are
given less importance during policy processes.
Studies in social science theories that describe and predict the relationships among these factors
and watershed projects include, but are not limited to, attitudes, value orientations, perceptions of
social capital, trust, risk, and awareness (Kristin et al., 2015). Therefore, the role of institutions
in the watershed governance is central in impacting and sustaining natural resources behaviour
change (Heberlein, 2012; Kristin et al., 2015) since institutions are responsible in determining
these factors. According to Ajzen (1991), the influence of attitudes, subjective norms, and
perceived behavioural control on the intentions of individuals to undertake particular actions,
also holds promise for understanding the social determinants of human behaviour related to
water resources, and for informing policies on watershed management.
On the other hand, perceived behavioural control in watershed management can have several
components, including ones understanding of opportunity, knowledge, skills, time, or perception
of financial resources necessary to carry out the behaviour (Ajzen, 1991; Ajzen, 2002; Fishbein
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and Ajzen 2010). In addition, Kristin et al. (2015) observed that watershed plans that assume the
main barrier to changing the behaviours of individuals are a lack of knowledge regarding issues
impacting water and the actions that can be taken to solve them. Behaviour choices are
predicated on a variety of social, psychological, institutional, and economic factors that need to
be understood for successful watershed plan implementation (Kristin et al., 2015). Watershed
managers work with risk perceptions revolving around water quality, water quantity, flood
control, and the impacts of water development on other values, such as biodiversity or scenic
views (Robles et al., 2011; 2014) to effect on food security. The changeability of factors such as
perceptions of risk associated with watershed destructions, knowledge, experience, habitual
behaviour, norms and values is important in adaptive watershed governance. In this study
watershed governance has been used as measure of food security, and therefore households’
perceptions are divided into food secure and food insecure households. It is envisaged that
households perception on watershed governance may help to develop policies to eradicate food
insecurity at a river basin level where majority of households depend on rain-fed agriculture and
well-being of water and soil resources for food security such as the Lower Sio River watershed.
Integrated Water Resource Management approach has been hampered by inefficient political and
institutional environments (Ballweber, 2006). Therefore, watershed management in river basins
of Sub-Saharan Africa such as the Lower Sio River watershed has been ineffective resulting to
continuous watershed resources degradation and food insecurity occasioned by unsustainable
land use and land cover changes which have exerted negative ecological impacts affecting the
community livelihoods (Obando et al., 2007) and households’ food security. To address, the
challenges experienced in IWRM, scholars in recent decades have forwarded watershed
governance approach to promote political, institutional and legal reforms, and refocus the role of
government transforming governance from top-down managers to facilitators of local action
(Brandes, 2006). The Lower Sio River watershed has continued to experience high poverty
levels of 65.9% (GoK, 2007) and food poverty 54% (GoK, 2013) with 93.5% of the households
in Funyula Sub-county depending on rain-fed on-farm and off-farm activities for their
livelihoods while decentralized development approaches such as Constituency Development
Fund do not adopt watershed management approached to ensure sustainability (Namenya, 2012).
Therefore, a shift from centralized national government to a multi-level national and county
governance system in Kenya has been envisaged by most Kenyans as a solution towards
sustainable watershed governance and food security at the household level. However, since the
promulgation of the Constitution of Kenya in 2010 that ushered in the devolved system of
governance, households’ perception on changes in the rural watershed governance and food
security remain untested. It is on this background that the study was set up to determine the
perceptions of households on changes in rural watershed governance in the Lower Sio River
Watershed.
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To determine households’ perception on changes in rural watershed governance and food
security, the study examined perceptions on: households’ expectations on changes in the
governance system, level of satisfaction with aims of watershed governance, contextual factors
that households need to be addressed, drivers for collaborative watershed-focused model and the
need for changes in watershed governance systems. The objective of this study was to determine
the perceptions of households on changes in rural watershed governance in the Lower Sio River
Watershed, Busia County, Kenya.
2. RESEARCH MATERIALS AND METHODS
2.1 The study area
The Lower Sio River watershed is trans-boundary, originating in Kenya and flowing into
Berkeley Bay of the Lake Victoria basin in Uganda. It originates in Kaujai and Luucho Hills in
Bungoma County, Kenya at an altitude of 1800 m and flows into Berkeley Bay in Lake Victoria
Basin in Uganda. The upper 65% of this sub-watershed is in Kenya, while the remaining portion
35% lies in Uganda (Obando et al., 2007). The watershed lies between latitudes 00N and 100N
and longitudes 300E and 360E (Wanjogu, 2004). The drainage pattern of Sio River watershed is
dendritic and the drainage density is high (Figure 2.1).
The mainstream of Sio River stretches approximately 78 km from the source in Kenya to the
mouth in Uganda (Albinus et al., 2008). The lower parts of Funyula also have numerous
degraded Samia hilltops which are sources of numerous streams, springs and wetlands most of
them draining into River Sio which drains into Lake Victoria thus forming a common
hydrological unit ‘a watershed’. There are diverse, unevenly distributed natural resources and
which connects communities that use the resources differently depending on their positions.
Consequently, both the watershed resources and the user communities are interdependent
(Shiferaw et al., 2012; FAO, 2017). The selected sites in Busia County, Kenya are down-stream
of Sio River entering Lake Victoria, situated at the mouth and in villages’ representative as the
midstream section of the watershed thus targeting Funyula, Matayos and Nambale Sub-counties
in Busia County, Kenya. The rationale for the selection was based on the interpretation of
existing topographic map, literature, observed environmental and land use changes; through
onsite observations such as setting up of two sugar factories, National Irrigation Board Lower
Sio Irrigation scheme, deforestation and degradation of Busia hilltops among other changes in
the watershed that resulted from the increased unsustainable population and county government
activities, and preliminary interviews with key informants.
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Figure 2.1: Map of the lower Sio River Watershed
Source: Researcher, 2018
2.2 Research Design
The study used cross-sectional survey designs. It utilized both qualitative and quantitative
methods, probabilistic and non-probabilistic sampling techniques. As a socio-ecological study, it
employed a mixed methods approach (Stringer, 2009). The major purpose of adoption of a crosssectional survey design in this study was the description of the state of affairs as it existed at the
moment. The design was also suitable because it was used to ascertain attitudes and opinions as
well as factual information. According to Serem et al. (2013), survey studies are used to obtain
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information about existing phenomenon by asking individuals their perceptions, attitudes,
behaviours or values. Therefore, this design was used because it allowed simple ways of
gathering, summarizing, presenting and interpreting data.
2.3 Sampling Methods
The study used both probability and non-probability sampling techniques to determine the
sample size for quantitative data. Quota sampling was used to select respondents who were
involved in focus group discussions. Primary quantitative data was basically drawn at the
individual household level. Purposive sampling was used to select the three sub-counties;
Nambale, Matayos and Funyula through which River Sio flow thus forming a common
hydrological basin. A two-level multi-stage sampling was conducted; the First level, simple
random sampling techniques were used to select at least 10% (Mugenda and Mugenda, 1999) of
the two locations from each of the Sub-county; and second level, two sub-locations from each
selected locations were selected using the simple random technique.
Proportionate sampling was used to distribute the samples in the sub-locations based on their
population in the sample frame. The list of households from each sub-location obtained from
Kenya National Census of 2009 Census was updated with the list of households from each sublocation at the respective chief offices. Finally, a simple random technique was used to select the
households that formed the unit of analysis while the household heads formed the unit of
observation during data collection process. Yamane (1967) simplified the formula for small
population sample size calculation was adopted for the study to give a sample size of 387
households (Equation 1)
n

N
2

1  N (e)

……………………………………..Equation 1

Where:
n = the desired sample size
N= Population of households in the watershed from the sample frame 11,988
e = Margin of error 5 %
From the formula: n = 387
n
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2.4 Data collection
The procedure for qualitative data collection was done using focus group discussion guide
administered in various community groups in the watershed. The quantitative data collection
essentially necessitated semi structured questions, open and closed ended questions, and
attitudinal questions based on a Likert scale. Socio-demographic variables were used to
determine the association between dependent and independent variables. To test the validity of
data collection instruments, a pre-test study was conducted in thirty-nine (39) households of the
total calculated sample size (10% of 387). The pre-test was performed on both the quantitative
and qualitative data collection instruments to assure validity, reliability and sensitivity in Esikulu
Sub-location, Matayos Sub-county. The Cronbach’s alpha reliability coefficient (Cronbach,
1990) was used to measure the internal consistency of multiple attitudinal questions in the study.
Seven tested variables on households’ satisfaction with watershed governance showed
Cronbach’s alpha 0.964 while the nine tested variables on the households’ attitude and
perceptions of watershed governance showed Cronbach’s alpha 0.865.
2.5 Data Analysis
The data from the focus group discussions were reported verbatim based on the study themes.
The study used IBM Statistical Package for Social Sciences (SPSS) version 20 and Microsoft
Office excel software to analyze quantitative data collected. Perceptions were recorded to ensure
that a higher score means a correct or more positive answer (0-1 for binary; (yes, no) and 0-4 for
Likert scale). For each of the items measured for the food security variable as the dependent was
summed up to compute for an index score of food security (The index food security score,
Modified Bloom's cut-off point was created for the purpose of performing inferential statistics).
Further, independent variables concepts values were summed up and computed to form different
independent index scores for the specific concept. Due to the high quality of data collected from
the field, all the 17 variables for the food security dependent variable were included in the
calculation of index score of food security since the reliability tests showed close coherence with
a Cronbach's alpha above 0.7 or higher was considered sufficient. Depending on the number and
nature of independent variables (for the dependent, all the 17 variables), index scores were
summed up and recalculated to a score of 0-100 through multiplying by 100 and dividing with
the number of variables. Further, a binary food security variable was generated on a scale of 0 to
1 were 0 ‘indicated households scored 0-49%' and 1 ‘indicated households scored 50-100%'.
Bivariate analysis was done to ascertain the association and level of significance between the
generated groups of households with food security and food insecurity and each variable for
watershed level of satisfaction and watershed level of attitudes and perceptions. In running chi
square tests by the groups for background information, watershed level of satisfaction and
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watershed level of attitudes and perceptions variables, p values were used to show the level of
significance/differences between the groups.
Pearson Chi-square results that showed p-values: p<0.1 at 90 % confidence level; p<0.05 at 95 %
confidence level; and p<0.01 at 99 % confidence level (meant that there was statistically
significant evidence or difference or variations between the tested variable and control variable
(households with food security and households with food insecurity) in terms of (level of
satisfaction and, perceptions). The t-test was run to provide the overall index score of
independent variables towards food security and food insecurity group of households; with
mean, standard deviation and p values being recorded and interpreted. The difference was
highlighted and presented in various tables: where the food insecurity group of households
scored higher than the food security group of households; in level of satisfaction and watershed
level of attitudes and perceptions towards watershed governance and; where the food security
group of households scored higher than food insecurity group of households.
3. RESULTS AND DISCUSSIONS
3.1 Households’ Socio- demographic Characteristics
Table 3.1 indicate that out of 387 targeted households, only 70.5% (273) of the household heads
were available and interviewed in their homes while 29.5% (114) were not available. Adults of
18 years and above were interviewed as representatives of household heads. The respondents'
gender in the study was assessed based on the biological sex either male or female. The study
found that majority (46.3%) (179) of the respondents had attained the basic primary level of
education, 33.9% (131) had the secondary education while 8.8% (34) had attained the tertiary
level of education. However, it was also noted that a large portion of the respondents, 11.1% (43)
did not have formal education. Further, majority (68.7%) (266) of the households depended on
farming as their main occupation, 4.1% (16) and 5.4% (21) were on-farm and off-farm labourers
respectively, while 12.7% (49) practiced businesses, 4.1% (16) were civil servants and 2.3% (09)
were employees in the private sector respectively. Furthermore, the majority (89.9%) (348) of
the households practiced Christianity while 2.3% (09) practiced Islam and 0.3% (01) practiced
Traditional African religion.
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Table 3.1: Households Socio- demographic Characteristics
Characteristics
Sex of the respondent

Categories
Frequency(N=387)
Percent
Male
184
47.5
Female
203
52.5
Yes
273
70.5
Are you head of
household
No
114
29.5
None
43
11.1
Educational level
Primary
179
46.3
Secondary
131
33.9
Tertiary
34
8.8
Farmer
266
68.7
Main Occupation
Civil servant
16
4.1
Employee in private
09
2.3
sector
Business person
49
12.7
On farm laborer
16
4.1
Off farm laborer
21
5.4
Other specify
10
2.6
Christians
348
89.9
Religion
Muslims
09
2.3
Traditional African
01
0.3
Other specify
29
7.5
Note: Other occupations include: house wife, retired officers; Religion others include; Non-believers/Pagans

Gender plays a key role in determining household perception in a socio-ecological study. Studies
indicate that women tend to have greater environmental attachment and concern to water
resources in comparison to men, while younger to middle aged individuals might be more
concerned with environmental issues in general compared to older individuals (Steel and Weber,
2001; Johnson et al., 2015; Borecki et al., 2016 ). The study by Terry and Israel (2004) found
that the higher the farmers’ education level the greater their likelihood of satisfaction in any form
of extension services offered to them. Therefore, gender, education level, occupation and
religious affiliation were important in determining the households’ perceptions on watershed
governance and food security in this study.
3.2 Households Perception on Rural Watershed Governance and Food Security
The study sought to establish households' perception of changes in rural watershed governance.
Results in Table 3.2 revealed that 81.9% (317) of the households agreed that watershed
governance determined the status of household food security while 64.6% (250) were in
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agreement that the current devolved system of governance in Kenya had impacted on watershed
governance. Subsequently, 88.1% (341) of the households agreed with the fact that the county
government system had a potential to promote watershed governance and thus impact on
households’ adaptive behaviour, this factor was attested to by 85.0% (329) of the households.
Consequently, 93.0% (360) of the households agreed that watershed management should be
prioritised during county planning.
Table 3.2: Households Perception on Changes in Rural Watershed Governance
Changes in rural watershed governance
Watershed governance determine food security
Current devolution system in Kenya has impacted on
watershed governance
The county system has potential to promote watershed
governance
Current devolution system has potential to promote
adaptive behaviour through watershed governance
Watershed management should be prioritized during
county planning
Accepted watershed governance will promote
sustainable livelihoods.
County government focus on watershed governance
will increase budgetary allocations and human
resources for sustainable food security.

Disagreed Undecided
Agreed
Percentages (N=387)
11.9 (46)
6.2(24)
81.9(317)
22.7(88)
12.7(49)
64.6(250)
7.2(28)

4.7(18)

88.1(341)

7.5(29)

7.5(29)

85.0(329)

3.4(13)

3.6(14)

93.0(360)

3.1(12)

2.8(11)

94.1(364)

14.0(54)

12.1(47)

73.9(286)

A chi-square test carried out on the households' perceptions of changes in rural watershed
governance presented in Table 3.3 indicated that there was a highly significant variation in the
household's perceptions among the households with food security and households with food
insecurity with the variables that were used to measure the expected changes in the rural
watershed governance. Results showed that watershed governance determined food security at pvalue=0.000 at 99% level of confidence implying that the households expected improvement in
watershed governance to positively improve the status of households food security. On the other
hand, current devolution system in Kenya had impacted on watershed governance at pvalue=0.003 at 99% level of confidence implying that the households observed that the county
governance had an impact on watershed governance thus food security. Further, results showed
that at p-value =0.000 at 99% level of confidence, the household perceived that the county
devolved system had a potential to promote households’ adaptive behaviour through watershed
governance.
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From focus group discussions it emerged that households expected the county government
through its departments to lead all actors including the households in watershed management
activities with the aim of promoting sustainable agricultural production in the Lower Sio River
watershed. A study in an urban area in South Africa on households’ perceptions and status of
food security concluded that food insecure households felt that the government should provide
social security and that the food insecure households themselves were not responsible at all for
their food insecurity situation. This suggested that policymakers needed to consider households
perceptions on poverty and other factors that contribute to food insecurity such as inefficient
watershed management policies as part of developing a policy framework towards addressing
poverty in low-income neighbourhoods (Grobler, 2016).
Table 3.3: Food security and insecurity households’ measurement comparison association
amongst the households perception of changes in rural watershed governance
Food
Food
Difference
χ2
p-value
Significant
insecurity Security
?
(n= 214)
(n=173)
Watershed governance determine food security
Disagreed
9.6
2.05
-7.95
35.33
0.000***
Yes
Undecided
8.9
2.9
-6.0
Agreed
36.0
47.1
11.1
Current devolution system in Kenya has impacted watershed governance
Disagreed
12.2
10.4
-1.75
16.15
0.003***
Yes
Undecided
9.8
16.2
6.4
Agreed
33.0
31.5
-1.5
The county system has potential to promote watershed governance
Disagreed
2.8
4.7
1.9
5.31
0.257
No
Undecided
4.2
5.2
1.0
Agreed
45.1
42.8
-2.3
Current devolution system has potential to promote adaptive behavior through watershed
governance
Disagreed
5.9
1.2
-4.7
20.45
0.000***
Yes
Undecided
6.1
9.2
3.1
Agreed
41.2
44.2
3.0
Watershed management should be prioritized during county planning
Disagreed
0.7
2.9
2.2
32.78
0.000***
Yes
Undecided
2.3
5.2
2.9
Agreed
48.2
44.5
-3.7
Accepted watershed governance will promote sustainable livelihoods
Disagreed
0.9
2.3
1.4
5.31
0.257
No
Undecided
1.9
4
2.1
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Agreed
48.2
45.7
-2.5
County government focus on watershed governance will increase budgetary allocations and
human resources for sustainable food security
Disagreed
4.7
9.8
5.1
32.78
0.000***
Yes
Undecided
13.1
11
-2.1
Agreed
38.8
34.7
-4.1
***p> 0.01 statistically significant difference between the households with food secure and insecure

3.3 Households Satisfaction with Aims of Watershed Governance and Food Security
The study assessed the households’ level of satisfaction with the domains of watershed
governance in enhancing involvement in food production and distribution. As indicated in Table
3.4 the majority of the households were not satisfied with various domains of watershed
governance. Whereby, 45.7% (177) of the interviewed households indicated that were not
satisfied while 24.5% (95) were satisfied with the creation of local social resilience to adapt to
climate change. On the other hand, only 19.9% (77) of the households were satisfied with the
goal of enhancing water-use efficiency and conservation and improving management in the
Lower Sio River watershed. According to the WHO (2002), assessing beneficiaries’ satisfaction
can address the reliability and responsiveness of services or the willingness of the service
providers to meet beneficiaries’ needs. Therefore, this finding shows that along this line of
satisfaction, policies on watershed governance in the Lower Sio River watershed could be
adjusted to households’ satisfaction.
Table 3.4: Households Level of Satisfaction with Aims of Watershed Governance
Domains of watershed governance in enhancing
household involvement in food production and
distribution in this watershed

Not
Satisfied

Moderate
satisfied

Satisfied

Percentages (N=387)
Creation of local social resilience to adapt to climate
change
Enhancing water-use efficiency and conservation and
improving management
Involving local expertise and resources
Clear roles and responsibilities of various actors
Protection of ecological health and functions including
food production
Reducing or avoiding watershed related conflicts
Watershed management for food production decisionmaking process
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45.7 (177)

29.7(115)

24.5(95)

48.8(189)

31.3(121)

19.9(77)

44.7(173)
43.9(170)
49.1(190)

35.9(139)
30.5(118)
29.7(115)

19.4(75)
25.6(99)
21.2(82)

45.5(176)
46.5(180)

34.6(134)
30.0(116)

19.9(77)
23.5(91)
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A Chi-square test carried out on the households responses in Table 3.5 indicated that there was a
highly significant variation in the responses among the households with food security and
households with food insecurity and the levels of households' satisfaction with the aims of
watershed governance in all the seven variables tested at p-value=0.000. This finding revealed
that household level of satisfaction with aims of watershed governance was inherent in
determining the household status of food security. Like in the study on perceptions of food
secure and food insecure households on causes of poverty found that statistically, a significant
difference existed between food secure and food insecure households and poverty (Grobler,
2016); poor watershed governance could lead households to poverty by promoting food
insecurity.
Table 3.5: Food security and iinsecurity households’ measurement comparison association
amongst the households level of satisfaction with aims watershed governance
Food
Food
Difference
χ2
p-value
Significant?
insecurit Security
y
(n=173)
(n=214)
Creation of local social resilience to adapt to climate change
Satisfied
19.9
26.6
6.7
44.11 0.000***
Yes
Moderate satisfied
11.2
24.3
13.1
Not satisfied
24.5
11.3
-13.2
Enhancing water-use efficiency and conservation and improving management
Satisfied
22.5
26.9
4.4
39.68 0.000***
Yes
Moderate satisfied
10.7
21.4
10.7
Not satisfied
22.2
12.4
-9.8
Involving local expertise and resources
Satisfied
20.3
24.9
8.6
54.33 0.000***
Yes
Moderate satisfied
12.6
26.0
13.4
Not satisfied
23.4
12.15
6.3
Clear roles and responsibilities of various actors
Satisfied
22.9
20.8
-2.1
42.21 0.000***
Yes
Moderate satisfied
9.8
20.8
11.0
Not satisfied
22.2
18.8
-3.4
Protection of ecological health and functions including food production
Satisfied
23.6
25.8
2.2
32.25 0.000***
Yes
Moderate satisfied
7.0
19.7
12.7
Not satisfied
22.9
14.5
-8.4
Reducing or avoiding watershed related conflicts
Satisfied
21.5
24.3
2.8
49.01 0.000***
Yes
Moderate satisfied
14.0
19.7
5.7
Satisfaction with
aims of watershed
governance
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Not satisfied
21.5
15.9
-5.6
Watershed management for food production decision-making process
Satisfied
22.0
24.9
2.9
49.36
0.000***
Yes
Moderate satisfied
7.9
20.2
12.3
Not satisfied
24.1
15.1
-9.0
The overall score for the satisfaction of watershed governance
44.26
55.92
11.7
83.939
0.000***
Yes
Mean(SD)
(34.95)
(23.66)
(-11.3)
***p> 0.01 statistically significant difference between the households with food secure and insecure

Linear regression analysis carried out on households’ satisfaction index score towards watershed
governance presented in Table 3.6 showed that satisfaction towards aims of watershed
governance could only explain 20.8% variation between the households' food security and food
insecurity differences at household levels, implying that satisfaction had the effect on
households' food security thus an increase in the level of satisfaction means an increase in the
levels of households’ food security in the study area.
Table 3.6: Linear regression results

B
(Constant)
Index score satisfaction: total questions
satisfaction towards watershed
governance
R2
Adjusted R Square
ANOVA F Value
Significance
Note: B stands for Beta Coefficient value

18.153
0.207

Std.
Error
9.93
0.047

Sig.
0.068
0.000

95.0% Confidence
Interval for B
Lower Upper
Bound Bound
-1.372 37.678
0.114
0.299

0.227
0.208
12.295
0.000

Drawing conclusions from early studies on the evaluation of farmer satisfaction with agricultural
extension services in Ethiopia (Elias et al., 2015) the primary beneficiaries’ satisfaction is vital in
a number of ways. Apart from the beneficiaries having the right to judge the performance of the
level of watershed governance, as the end users and implementers of the activities, the
households have personal experiences with watershed management and food insecurity
challenges which are not shared by non-users of watershed resources. Lastly, the sustainability of
watershed governance and thus food security initiatives ultimately are dependent on the
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willingness of the beneficiaries to continue with their involvement. Therefore, assessing
beneficiaries’ levels of satisfaction has been at the centre of policy research (Ridaura et al.,
2002) as an important indicator of sustainability (Flores and Sarandon, 2004).
3.4 Watershed Governance Contextual Factors that need to be addressed
When the households were asked to rank watershed governance contextual factors that must be
addressed by all actors in the watershed, the results in Table 3.7 indicate that according to 83.5%
(323) of the households geographical diversity was important. As a watershed, Lower Sio River
is a geographical area drained by a watercourse. Moreover, 73.9% (286) ranked cultural diversity
as important, while land tenure system was ranked important by 78.8% (305) of the total number
of households who were interviewed. Other factors that were ranked as important included: legal
rights to water and water resources was ranked by 84.0% (325), existing strategic land use plans
and other watershed resources was ranked by 78.8% (305), and lack of local government
jurisdiction over upstream activities was ranked by 74.4% (288) of the households.
Table 3.7: Watershed Governance Contextual Factors that need to be Addressed
Watershed governance contextual factors that need to be
addressed by actors for sustained food production and
distribution
Legal rights to water and water resources
Geographical diversity
Land tenure system
Existing strategic land use plans and other watershed
resources
Limited or non-existence requirement to monitor and report
actual water use
Emerging integrated single decision making for resource
development in the county governments
The current lack of tools to assess cumulative watershed
impacts
Lack of local government jurisdiction over upstream activities
Cultural diversity
Nature of potential changes to regulate groundwater
extraction, monitoring, and assessment

Not
important

Important

Rank

Percentages (N=387)
16.0(62)
84.0(325)
16.5 (64)
83.5(323)
21.2(82)
78.8(305)
21.2(82)
78.8(305)

1
2
3
3

23.3(90)

76.7(297)

5

23.8(92)

76.2(295)

6

24.0(93)

76.0(294)

7

25.6(99)
26.1(101)
27.4(106)

74.4(288)
73.9(286)
72.6(281)

8
9
10

As study by MacDonald et al., (2015) emphasized on the increasing importance of people
understanding what was needed in the discussions on benefits and values associated with a
watershed. In the study, peoples understanding were seen as an important factor in determining
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people’s willingness to pay for improvements to watershed management. Similarly,
understanding contextual factors the people need to be addressed at a watershed contribute to
people participation with and satisfaction with watershed management interventions initiated by
the government and other actors. Therefore, management of watershed resources is a human
action that is aimed at ensuring sustainable use (FAO, 2007; FAO, 2017). This calls for an
integrated ecosystem approach based on the understanding of interactions between biotic
including human and abiotic factors, upstream and downstream users' interests. It also calls for
understanding inequalities among communities in terms of their socio-economic status and their
access to water and other resources and services as a result of their geographical location
addressed at watershed level (FAO, 2017).
3.5 Households Perception on Drivers of Collaborative Watershed-focused Model and Food
Security
The study further revealed (Table 3.8) that the majority (82.2%) (318) of the households agreed
that the demand for local domestic use water protection called for a more collaborative
watershed model. However, 46.0% (178) of the households were undecided whether duel threat
of increasing water use along River Sio formed one of the main drivers for a more collaborative
approach to watershed governance. More so, 44.4% (172) and 58.9% (228) of the households
indicated that fiscal constraints on all levels of government and institutional barriers that result
from fragmented decision-making respectively were main drivers for a need for a more
collaborative watershed-focused model in the Lower Sio River watershed. This finding is vital
since the influence of attitudes, subjective norms, and perceived behavioural control on the
intentions of individuals to undertake particular actions, is premised in understanding the social
determinants of human behaviour related to water resources, and for informing policies on
watershed management (Ajzen, 1991). It is worth to note that considering the perception of
households on their needs for collaborations in watershed management activities would result in
more ownership and participation in other actors' activities at a watershed level.
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Table 3.8: Households perception on the need for a more
collaborative watershed-focused model
Driver for a collaborative watershed-focused
model

The demand for local domestic use water protection
Concerns of fish and other water habitant protection
Growing demand for citizens to have a viable voice
in watershed decision making
Recognition of increasing water scarcity
Institutional barriers that results from fragmented
decision-making
Increasing uncertainty and conflicts among water
users
Duel threat of increasing water use along River Sio
Fiscal constraints on all levels of government

Disagree

Undecided

Agree

Rank

6.7 (26)
2.1(08)
6.7(26)

Percentages
(N=387)
11.1(43)
20.2(78)
18.9(73)

82.2(318)
77.8(301)
74.4(288)

1
2
3

3.6(14)
4.4(17)

30.5(118)
36.7(142)

65.9(255)
58.9(228)

4
5

5.9(23)

40.1(155)

54.0(209)

6

4.1(16)
7.5(29)

46.0(178)
48.1(186)

49.9(193)
44.4(172)

7
8

Table 3.9 shows the significant differences using p-values generated from chi-square test carried
out on the drivers for more collaborative watershed-focused model variables and levels of
households' food security. The findings indicate that out of the nine drivers' items that were
tested, only four showed significant difference between the households that were food secure and
food insecure. They are the demand for local domestic use water protection (p-value=0.000).
Water pollution control (p-value=0.087). Recognition of increasing water scarcity (pvalue=0.073). Growing demand for citizens to have a viable voice in watershed decision making
(p-value=0.000).
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Table 3.9: Food security and insecurity households’ measurement comparison association
amongst the drivers for a collaborative watershed-focused model variables
Variable

Food
Insecurity
(n=214)
3.0

Food
Security
(173)
3.1

Difference

χ2

p-value

Significant?

The demand for local
0.2
20.125 0.000***
Yes
domestic use water
protection
Water pollution control
3.0
3.2
0.1
8.122
0.087*
Yes
Dual threat of increasing
2.5
2.6
0.0
2.383
0.666
water use along River Sio
Concerns of fish and other
3.0
3.0
-0.1
25.513 0.000***
Yes
water habitant protection
Recognition of increasing
2.8
3.0
0.2
8.573
0.073*
Yes
water scarcity
Increasing uncertainty and
2.6
2.6
0.0
4.112
0.391
conflicts among water users
Growing demand for
2.9
2.9
0.0
23.503 0.000***
Yes
citizens to have a viable
voice in watershed decision
making
Fiscal constraints on all
2.5
2.4
-0.1
17.954 0.001***
Yes
levels of government
Institutional barriers that
2.6
2.7
0.0
3.272
0.513
results from fragmented
decision-making
The overall score for attitudes towards watershed governance
Mean(SD)
69.43
70.57
1.1(-2.9)
F=0.738
0.391
No
(16.14)
(13.20)
*p>0.1, ***p> 0.01 statistically significant difference between the households with food secure and insecure

The results show that the demand for local domestic use water protection, concerns of fish and
other water habitat protection, and the growing demand for citizens to have a viable voice in
watershed decision making had positive significant differences between two types of households
with food secure and food insecure (d=0.2; d=-0.1 and d=0.0 respectively p-value=0.000) at 99%
level of confidence. In addition, fiscal constraints on all levels of government were found to be
significant d=-0.1; p-value=0.001. Further, water pollution control and recognition of increasing
water scarcity were found to be significant with households food security (d=0.1; p-value=0.087
and d=0.2; p-value=0.073) respectively at 90% level of confidence, meaning that these drivers
were mentioned highest by food secure households.
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Surprisingly, institutional barriers that result from fragmented decision-making and increasing
uncertainty under a multi-level decision-making structure that has been occasioned by the current
devolution in Kenya and conflicts among water users that are currently being observed in the
watershed were found to be insignificant to the households' food security status. This is despite
the fact that there exist numerous regulations at the county and national level some conflicting as
well as conflicts in the use of water resources from the river. Overall the mean score for drivers
for a collaborative watershed-focused model (d=1.1) had insignificant different thus conclusion
that drivers in the collaborative watershed-focused model were found to be insignificant in
ensuring household food security in the Lower Sio River watershed. Watershed management will
not be successful because people talk about issues, but because people use their power and
influence to change others' beliefs, opinions, and behaviour (Morton, 2011; Kristin et al., 2015).
For effective watershed policy making it is prudent to consider the mentioned drivers by either
government agencies or non-governmental agencies.
3.6 Households Perception on the need for Changes in Watershed Governance Systems
When respondents were asked about necessary changes in Watershed Governance Systems, it
was revealed that majority 86.3% (334) of the households as shown in Figure 3.1 needed
changes in watershed governance to ensure water resources management was treated as a public
trust while 79.3% (307) felt that the changes were necessary to ensure that new forms of
governance were put in place that involved sharing of power or re-scaling of decision making
processes to the local level. In addition, 78.3% (303) of the households were of the opinion that
the changes were necessary to ensure a commitment to a more holistic watershed management
approaches in the Lower Sio River watershed.
Moreover, 65.9% (255) of the households also felt that change was needed for the institutions
that attempt to address the problem of fit between physical boundaries. Overall 62.8% (243) of
the households needed changes in watershed governance system in the watershed. This finding is
in support for households call for adopting systems in the governance of watershed resources,
evidence shows that systems with high adaptive capacity are able to re-conﬁgure themselves
when subject to change without signiﬁcant declines in crucial functions of the socio-ecological
system (Koontz et al., 2015).
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N=387

Figure 3.1: Households Perception on the need for Changes in
Watershed Governance Systems
According to Chavarro (2011) and Restropo-Osorio (2014), water resource management should
be addressed using an interdisciplinary approach that integrates economic, social, political, and
environmental challenges. Perceptions of households are often attributed to their culture as
observed in Colombia (Zamudio, 2012; Restropo-Osorio, 2014). Consequently, when a
community envisages changes through perception studies as observed in this study, it means the
community is willing and ready to change its watershed culture. In this study households’ food
insecurity was used as an indicator of unresponsive watershed governance policies. Therefore,
understanding of households' perception may help to develop policies to promote watershed
governance especially at River watersheds in Kenya. Policy-makers both at the county and
national government levels need to understand the opinions of the public and any other involved
stakeholders in order to make well-informed decisions with a positive outcome. This is
especially important in the context of watershed management, where the watershed and a range
of diverse stakeholders may be affected (Borecki et al., 2016).
CONCLUSION AND RECOMMENDATIONS
Based on the study findings, watershed governance is a local action driven by national, county
and international discourses and actors. The households in the Lower Sio River watershed were
not satisfied with the state of watershed governance under the current devolved system of
governance. Watershed governance contributes to the status of households’ food security and the
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county governance system needs to enhance watershed governance towards sustainable food
security.
Improving watershed governance will need to consider the following: a more collaborative
focused model drove by the demand for local domestic use water protection, water pollution
control, recognition of increasing water scarcity and the growing demand for citizens to have a
viable voice in watershed decision making. Households’ level of satisfaction with the aims of
watershed governance towards food security, address legal rights to water and water resources
and geographical diversity. Further an overhaul of watershed governance systems to ensure
water resource management is treated as a public trust. It is suggested that the policy makers at
the national and county government levels recognize the households’ perceptions on watershed
governance as part of developing a policy and programme framework towards addressing food
insecurity in the Lower Sio River watershed.
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