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Abstract 

The main aim of this article is to examine dynamics of water resource users associations 

catchment protection strategies on promotion of sustainable water Projects in Tana Catchment 

Area, Kenya. . In Kenya, the enactment of the Water Act 2002 and its subsequent revision in 

2016, introduced the involvement of Water Resource Users Associations (WRUAs) in water 

management at the local level .The WRUAs are community based associations for collective 

management of water resources within a river basin. Information from Water Resource 

Authority shows that although WRUAs have been in existence for a long time, water flow in 

the river basins show decreasing trends. This study examined WRUAs catchment protection 

strategies on the promotion of sustainable water projects. Institutional support was used as a 

moderating variable. The study was anchored on the theory of common pool resource 

management. The convergent research design was used in the study. A sample of 377 

respondents comprising of 5 officers of the Water Resource Authority, 48 WRUA committee 

members, 324 water users were selected using cluster, purposive and random sampling 

techniques .Questionnaires and interview guide were used in data collection. Cronbach’s 

Alpha Co-efficient test of reliability was 0.708. The data obtained was analyzed using 

descriptive and inferential statistics using Statistical Package for Social Sciences (SPSS) 

version 20.0. Hierarchical Linear Regression model was constructed at 5 % level of 

significance.  The study established significant positive moderation effect of institutional 

support on the relationship between water-catchment management strategy and sustainability 

of water projects with the interaction terms having observed p-values less than 5 % level of 

significance. Moderation effect of institutional support was positive and insignificant for 

executive committee members data (p-value>0.05). From the study findings, WRUAs needed 

to engage in Water-saving mechanisms that encourage water harvesting to reduce competition 

for scarce water resources during the dry seasons. The study recommended that WRUAs 

conduct continuous sensitization that integrates local and scientific knowledge for them 

understand the benefits associated with a well conserved sub- catchment 
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1.0 Introduction  

The purpose of this study is to interrogate dynamics of water resource users associations 

catchment protection strategies on promotion of sustainable water Projects in Tana Catchment 

Area, Kenya. Catchment generative capacity occurs when small streams merge continuously 

into big rivers supported by sound land protection mechanisms (Cosgrove & Loucks, 2015). 

In Kenya, the enactment of the Water Act 2002 and its subsequent revision in 2016, 

introduced the involvement of Water Resource Users Associations (WRUAs) in water 

management at the local level. Information from Water Resource Authority show that 

although WRUAs have been in existence for a long time, water flow in the river basins shows 

decreasing trends .As of 2010, water use in Athi and Tana catchment areas had already 

exceeded environmentally sustainable limits by a 6% margin (JICA, 2013). This study sought 

to examine WRUA catchment protection strategies in the promotion of sustainable water 

projects. 

 

2.0 Literature Review 

Catchment degradation is a challenge that undermines the limited sustainable water resource 

base in the world. Many rivers in South Asia, Turkey and Africa no longer reach the ocean 

and initiatives put in place to revive them have resulted in mixed performance (Creswell, 

2015) .Catchment generative capacity occurs when small streams merge continuously into big 

rivers supported by sound land protection mechanisms such as tress planting along riparian 

land, spring protection, wetland land protection, terracing and gabion building on sloped 

grounds as well as silt traps building along the rivers (Chowdhury, 2010).  Such protection 

activities could reduce surface run off and lead to slow water infiltration into the soil and 

increase continuous flow of water into rivers.  

Cosgrove & Loucks, (2015) established that unchecked competition for water 

resources leads to over abstraction of water and destruction of vegetation along the river beds 

resulting to surface run-off. Poor vegetation cover along steep slopes and along rivers may 

cause soil erosion upstream and siltation downstream interfering with ecological balance and 

reduce water flows in rivers . However, Alufa, (2012) assessed performance of WRUAs in 

Kiserian and established that only 15.9% of the members had participated in fencing of water 

point sources and community sensitization activities on water management. Protection of 

water point sources, water abstraction control and water allocation plans may result in the 

easing of pressure on  water flows and decrease competition for the water by users .However, 

rules and regulations for water abstraction and allocation do not have sufficient punitive 

punishments for defaulters (Kabogo, Anderson, Hyera, & Kajanja, 2017). Enforcement of 

rules and regulation may require continuous training of community members on water 

management. 

In South Western Nigeria, Olajuyigbe & Fasakin, (2010) established that training for 

WRUAs often reached only a select group of people.   The study established that 60% of the 

respondents learnt little in the trainings on water source protection, environmental issues, law 
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and legislation of the riparian protection.  Little learning in trainings related with conservation 

of environment was associated with low literacy levels and low knowledge on necessity for 

environment conservation. Knowledge in water management can be enhanced by training 

through use of methods that incorporate demonstrations, role plays and practical lessons in 

order to take care of learning levels of all participants. 

WRUAs have common interests and are viewed as having the greatest stakes and 

responsibility in the sustainability of water resources at the local level. Although various 

strategies have been launched for catchment management, it was necessary to examine the 

effectiveness WRUAs catchment protection strategies in promoting sustainable water projects 

in the Tana catchment area.  

 

3.0 Methodology 

The study adopted a convergent research design that allowed use of mixed methods approach. 

This was to allow triangulation of information from different sets of respondents. The 

approach allowed the researcher to use both qualitative and quantitative data from different 

sets of respondents (Creswell, 2015).  The study was carried out in Tana Catchment Area 

which is one of the regions created under the Water Resource Authority as enactment of the 

Kenya Water Act (GoK, 2016). This study targeted 56 WRUAs which have been in operation 

for three years because they were in the second level of the development cycle and were 

funded by the WSTF during the 2017/2018 financial year. A sample of 377 respondents 

comprising of 48 WRUAs was selected from each (cluster) sub region proportionately. Five 

(5) Sub -Region officers were purposively selected and 324 water users were randomly 

selected from the sampled WRUAs.  

Data collection instruments used in the study included face to face interview with 

WRA officers. Data was collected from executive committee members and water users using 

open and closed ended questionnaires. The reliability of instruments was ascertained by 

determining the internal consistency of the tools which was computed using Cronbach’s 

Alpha Co-efficient that gave a value of 0.730 .The quantitative data obtained was analyzed 

using descriptive statistics mainly the mean, percentages and frequencies. Hierarchical linear 

regression was used to analyze data by use of Statistical Package for Social Sciences (SPSS) 

Version 20.0. Qualitative data was analyzed in themes. Data was presented in tables. 

 

4.0 Findings and Discussions 

 

4.1 Response Rate 

A total of 324 questionnaires were administered to the users out of which 257 user’s 

questionnaires were returned 31 from executive committee members giving a response rate of 

77.8 %.  Face to face interviews were conducted to 5 WRA Sub-region Officers.  According 

to Babbie (2011), a return rate of 50% is adequate, 60% good and 70% very good, for 

analysis.  This implies that 77.8% response rate was very good for data analysis. Table 1 

shows the response rate.  
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Table 1: Response Rate  

Respondents  Sample Size Return size Response rate (%) 

Water Users 324 257 76.2 

Executive committee members 48 31 64.6 

WRA officers 5 5 100.0 

Overall 377 293 77.8 

 

4.2 Descriptive Statistics 

 

Table 2: Responses from Executive Committee Members on Water Catchment 

Management Strategy 

Questions 1 2 

 

3 

 

4 

 

5 

 

Mean 

There are no serious defects in the 

construction of the water intakes along 

the rivers , wells or springs 

F 3 7 4 15 2 3.19 

% 9.7 22.6 12.9 48.4 6.5 

Design and construction of the water 

intakes  was done to the acceptable 

standards set by the government 

F 0 5 1 18 7 3.87 

% 0.0 16.1 3.2 58.1 22.6 

The water point sources are well 

protected (from animal contamination 

and human destruction) 

F 4 9 4 9 5 3.06 

% 12.9 29.0 12.9 29.0 16.1 

There is low level of water in the 

reservoirs and river basin 

F 4 0 2 16 9 3.84 

% 12.9 0.0 6.5 51.6 29.0 

The WRUAs share water fairly F 2 5 1 13 10 3.77 

% 6.5 16.1 3.2 41.9 32.3 

Upstream WRUAs in the river basin 

divert more water than the downstream 

WRUAs 

F 4 4 4 11 8 3.48 

% 12.9 12.9 12.9 35.5 25.8 

WRUAs engage in good agricultural 

practices that reduce soil erosion, and 

degradation of river basin 

F 5 6 2 12 6 3.26 

% 16.1 19.4 6.5 38.7 19.4 

Average (%) 10.1 16.6 8.3 43.3 21.7 3.50 

Summary 35.0  

(Disagreement) 

65.0 

(Agreement) 

 

Source: Field data 

 

From the findings in Table 2, it was established that majority of the committee members (a 

mean 3.19) agreed that there were no serious defects in the construction of water intakes in 

rivers, wells and springs. Further, a majority (a mean of 3.87) agreed that design and 

construction of the water intakes was done to the acceptable standards set by the government. 

This implies that use of approved design to construct abstraction points on the rivers, wells or 

springs is an approach to control water flow downstream. The findings agree with Kabogo et 
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al., (2017) who posited that water abstraction control can protect water point sources from 

drying due to over abstraction. Abstraction control of water from sources when strictly 

enforced can lead to increase in surface water flows downstream.  

Majority (a mean of 3.06) of respondents disagreed that the water point sources and 

springs were protected from animal contamination and human destruction. During the rainy 

seasons surface run off covers the spring heads with silts. A majority (mean of 3.48) of 

respondents agreed that upstream WRUAs over obstructed water more than downstream users 

.To control surface run off training of committee members should include passing on vital 

protection skills can to control soil erosion. 

 Interviews with WRA officers confirmed that: 

 

To control surface run-off from sloped grounds, WRUAs collaborate with 

WRA Office in pegging and marking the river banks. Marking the river banks 

identifies the area for restoration and rehabilitation. Users are encouraged to 

plant vegetation cover. For example, grass that they can cut and carry to feed 

their animals, planting of indigenous bamboo tress which can be harvested 

without uprooting, practice farm ponds harvesting techniques.  The vegetation 

covers and the indigenous trees hold the soil firmly and controls surface run-

off during the rainy seasons and therefore maintains the river banks from 

erosion. However, there is need to monitor the activities when implementing 

the strategy so as to entrench the practice.  

 

A majority (mean of 3.84) of the respondents agreed that there was low level of water in the 

rivers. Low level of water in rivers can be noted during the dry seasons when evaporation 

rates are high due to deforestation around water catchment areas and reduced vegetation cover 

along the river banks which cause soil erosion. Gathering information to understand spring 

and well sources, water flows and landscape can be necessary in the identification of 

mitigating measures. A majority (85%) of committee members identified activities to protect 

water sources as planting trees, planting creepers (67%) and digging terraces (78%).  

When they were asked to identify challenges that they faced in the management of 

catchment areas, 78% identified cutting down of tress, poor farming methods on sloped lands 

encroachment of riparian land, planting of unfriendly water trees, lack of cooperation from 

land owners where springs originates in private land, laxity in law enforcement, sand 

harvesting and destruction of planted trees along the river banks. The findings agree with 

Jowuora et al., (2017) who stated that encroachment on riparian land, tree cutting and over-

abstraction as reasons for low water flow in rivers. The findings imply that although the 

catchments meet agricultural, livestock and human needs, they can be affected by human 

encroachment and high demand for ecosystem services. Accordingly, protection of river 

banks through planting water friendly trees, vegetation and use of appropriate farming 

methods can reduce surface runoff, improve natural water recharge points and enhance natural 

infiltration. 

One WRA officer had the following to say on support given to WRUAs on catchment 

management: 

 

WRUAs face challenges on climate variability. For example, WRUAs may 

plan to plant trees and creepers on the degraded land during the long rainy 

season and then there is little or no rain to water the planted seedling trees.  Or 
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perhaps ground cover vegetation dries up during the anticipated short rain 

season and too much rain is received and the river banks are eroded and their 

gains are lost.   

 

Majority (mean of 3.26) agreed that they used appropriate agricultural practices. Use of 

appropriate agricultural practices on sloped land can enhance control of soil erosion and 

reduce surface run-off and siltation during the rainy season. Good farming methods along the 

river banks can enhance growth of vegetation cover to protect rivers from extreme 

evaporation. Catchment conservation measures ensure natural regeneration of water 

infiltration systems and enhance water flow in sources. The findings agree with a study by 

Alufa (2012) in Kiserian that established WRUA members participated in tree planting, 

pegging of the riparian land, planting of creepers on river beds as well as fencing of water 

point sources. Participation, sensitization and training of users on conservation measures can 

enable users to acquire knowledge and skills for checking on surface run-off, water harvesting 

mechanisms and rehabilitation of riverbanks that can increase water flow in rivers. 

The committee members identified challenges in the implementation of their planned 

activities as follows: lack of funding, which adversely affected the efforts in the 

implementation of WRUA activities, thus some of the activities were partly done; the WRUA 

management committee carries out activities on a voluntarily basis with no allowances which 

demoralizes them; WRUA members and non -members are uncooperative towards 

implementation of proposed WRUA activities and as such, planting of water unfriendly trees 

still goes on despite sensitization on their effects on water conservation. These challenges 

agree with the WRMA (2005) report which established that water catchments face 

environmental degradation due to destruction of wetlands, swamps, springs, encroachment of 

river banks and planting of non-water friendly trees near the river banks.  
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Table 3:  Responses from Users on Water Catchment Management Strategy 

Questions 1 2 

 

3 

 

4 

 

5 

 

Mean 

There are no serious defects in the 

construction of our water intake along 

the river basin 

F 32 44 50 81 50 3.28 

% 12.5 17.1 19.5 31.5 19.5 

Design and construction of our water 

system was done to the acceptable 

standards set by the government 

F 9 39 23 113 73 3.77 

% 3.5 15.2 8.9 44.0 28.4 

Our water sources are well protected 

(animal contamination and human 

destruction) 

F 33 82 45 50 47 2.98 

% 12.8 31.9 17.5 19.5 18.3 

There is low water level in our water 

reservoirs and rivers 

F 16 32 17 145 47 3.64 

% 6.2 12.3 6.6 56.6 18.3 

Upstream WRUAs divert more water 

than the downstream WRUAs 

F 23 55 17 95 67 3.44 

% 8.9 21.4 6.6 36.9 26.1 

WRUAs  divert much water that make 

less water available for end-tail users 

F 26 67 16 86 62 3.29 

% 10.1 26.1 6.2 33.4 24.1 

WRUAs engages in good agricultural 

practices that reduce soil erosion, and 

degradation of river basin 

F 51 98 27 47 34 2.67 

% 19.8 38.1 10.5 18.3 13.2 

Average (%) 10.5 23.2 10.8 34.3 21.1 3.30 

Summary 44.5   

(Disagreement) 

54.5 

(Agreement) 

 

Source: Field data 

 

From the findings in Table 3, it was established that the majority of users (mean of 3.28) 

agreed that there were no serious defects in the construction of water intakes in rivers, wells 

and springs. This observation implies that the WRUAs were supported by WRA technical 

team to put up most of the intakes. However, findings differ with the study by Mogaka et al., 

(2005) that assessed performance of 100 water projects on water sharing practices and found 

out that 59 percent of them had defects in design of water distribution and faced maintenance 

challenge. 

The members were asked whether water point sources and springs were well protected 

from possible animal contamination and human destruction respondents (mean of 3.77) 

disagreed with the statement. A majority (mean of 2.98) of the respondents agreed that there 

was low level of water in the rivers especially during the dry seasons. When users were asked 

whether they cut down trees and encroach on river basins data showed that a significant 

percentage (mean of 3.64) of the respondents agreed with the statement. Cutting of trees and 

encroachment loosen the soil along the river banks making it vulnerable to erosion. The users 

further identified that uncooperative members encroached on the riparian land despite the 

effort to protect it. This implies that better farming methods should be applied to curb soil 

erosion and regulation on encroachment enforced.  

At a mean of 3.44 water users strongly agreed on participating in protection of water 

sources. Seventy-eight percent agreed that they took part in tree planting, digging terraces on 
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sloped land as well as planting creepers along the river banks. River embankment to restore 

vulnerable areas can be done by use of locally available materials and labor. A majority 

(mean of 2.67) agreed that they engaged in good agricultural practices that reduce soil 

erosion, and degradation of river basins. This implies that there is effort to check conservation 

of the catchment areas. However, adoption of appropriate measures to ensure that activities 

have a significance impact can enhance water management.  

From the finding, both committee members and water users agreed that WRUAs 

engaged in various activities for water protection. However, committee members and water 

users agreed that there was low water level in rivers and springs. Though water users and 

committee members engage in water conservation measures, low water levels in rivers 

implies that there was need to explore alternative measures to water conservation. In addition, 

the findings indicate that there was need to combine scientific and local knowledge to forecast 

climatic variations with precision and make use of crucial information to build local capacity 

to deal with anticipated impacts. Further, they confirmed that there was encroachment and 

cutting down of trees along river banks. The eyes of springs can be protected by planting 

vegetation cover and fencing, as well as conserving the catchment to provide sustainable 

water sources.  

 

4.3 Inferential Statistics 

 

4.3.1 Hierarchical Regression Results for Water Catchment Management strategies on 

Sustainable Water Projects for Water Users 

Table 4 shows the results for the significance of the relationship between water-catchment 

management strategy and sustainability of water projects for users. It also presents 

hierarchical regression results for the moderating effect of institutional support on the latter 

relationship. The first regression model in the hierarchical series includes water-catchment 

management strategy as the sole predictor. Addition of Institutional support to the first 

regression model formed the second regression model in the hierarchical series. Addition of 

the interaction term (product of institutional support and water-catchment management 

strategy) to the second model eventually formed the third regression equation in the 

hierarchical series. 
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Table 4: Hierarchical Regression Results for Sustainable Water Projects against Water 

Catchment Management for Users Data  

Users Data Model 1 Model 2 Model 3 

Beta
a 

t  p Beta
a 

t p Beta
a 

t p 

Predictors          

(Constant) 19.333 13.524 0.000 10.413 8.032 0.000 10.246 7.990 0.000 

Water 

Catchment 

Management 

(WCM) 

0.161 2.035 0.043 -0.044 -0.704 0.482 -0.028 -0.443 0.658 

Institutional 

Support (IS) 

   0.692 13.149 0.000 0.677 12.926 0.000 

WCM* IS 

(“mean-

centered”) 

      0.038 2.692 0.008 

Dependent variable: sustainability of water projects 

 Source: Field data  

 

Regression model 1 in Table 4 shows that marginal increase in water-catchment management 

strategy (WCM) was associated to an increase of 0.161 in sustainability of water projects 

while holding other factors constant. This was significant at 5 percent significant level 

because the corresponding p-value was 0.043(p<0.05). Regression model 2 had two main 

effects of water-catchment management strategy (WCM) and institutional support (IS) each 

with a regression coefficient of – 0.044 (p=0.483, >0.05) and 0.692 (p=0.000, <0.05) 

respectively.  

For the second model, marginal increase in water-catchment management strategy 

(WCM) is associated to a decrease of 0.044 in sustainability of water projects while holding 

institutional support constant. A marginal increase in intuitional support leads to 0.692 

increase in sustainability of water projects while holding water-catchment management 

strategy constant. The second model shows significant diminished effect of water-catchment 

management strategy in the presence of institutional support showed by the reduction in 

regression coefficient (that is, from 0.161 to -0.044) such that its effect becomes insignificant 

(p = 0.483, >0.05). 

  The third regression model shows the interaction effect of water-catchment 

management strategy and institutional support (WCM*IS) as the third predictor. This 

interaction term had a regression coefficient of -0.038 (p=0.008, <0.05) which indicates 

statistically significant negative moderation effect. The statistical inference is that institutional 

support moderates the relationship between water-catchment management strategy and 

sustainability of water projects. 

 

4.3.2 Sustainable Water Projects against Water Catchment Management Strategy for 

Executive Committee Members 

Table 5 shows the results for the significance of the relationship between water-catchment 

management strategy and sustainability of water projects for executive committee members. It 

also presents hierarchical regression results for the moderating effect of institutional support 
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on the latter relationship. The first regression model in the hierarchical series includes water-

catchment management strategy as the sole predictor. Addition of Institutional support to the 

first regression model formed the second regression model in the hierarchical series. Addition 

of the interaction term (product of institutional support and water-catchment management 

strategy) to the second model eventually formed the third regression equation in the 

hierarchical series. 

 

Table 5: Hierarchical Regression Results for Sustainable Water Projects against Water 

Catchment Management for Users Data  

Users Data Model 1 Model 2 Model 3 

Beta
a 

t  p Beta
a 

t p Beta
a 

t p 

Predictors          

(Constant) 16.918 3.317 0.002 4.415 0.872 0.390 6.025 1.114 0.275 

Water 

Catchment 

Management 

(WCM) 

0.310 1.763 0.088 0.058 0.380 0.707 0.032 0.205 0.839 

Institutional 

Support (IS) 

   0.835 4.170 0.000 0.787 3.764 0.001 

WCM* IS 

(“mean-

centered”) 

      0.038 0.870 0.392 

a
 Dependent variable: sustainability of water projects 

Source: Field data  

 

Regression model 1 in Table 5 shows that marginal increase in water-catchment management 

strategy (WCM) was associated to an increase of 0.310 in sustainability of water projects 

while holding other factors constant. This was insignificant at 5 percent significant level 

because the corresponding p-value was 0.088 (p>0.05). Regression model 2 had two main 

effects of water-catchment management strategy (WCM) and institutional support (IS) each 

with a regression coefficient of 0.058 (p=0.707, >0.05) and 0.835 (p=0.000, <0.05) 

respectively.  

For the second model, marginal increase in water-catchment management strategy 

(WCM) is associated to an increase of 0.058 in sustainability of water projects while holding 

institutional support constant. A marginal increase in intuitional support leads to 0.835 

increase in sustainability of water projects while holding water-catchment management 

strategy constant. The second model shows significant diminished effect of water-catchment 

management strategy in the presence of institutional support showed by the reduction in 

regression coefficient (that is, from 0.310 to 0.058) remaining insignificant (p = 0.707, >0.05).  

The third regression model shows the interaction effect of water-catchment 

management strategy and institutional support (WCM*IS) as the third predictor. This 

interaction term had a regression coefficient of 0.038 (p=0.392, >0.05) which indicates 

statistically insignificant positive moderation effect. The statistical inference is that 

institutional support does not moderate the relationship between water-catchment 

management strategy and sustainability of water projects.  
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4.3.3 Sustainable Water Projects Water Catchment Management Strategy for combined 

WRUA Users and Executive Committee Members 

Table 6 shows the results for the significance tests of the relationship between water-

catchment management strategy and sustainability of water projects for combined users and 

executive committee members. It also presents hierarchical regression results for the 

moderating effect of institutional support on the latter relationship. The first regression model 

in the hierarchical series includes water-catchment management strategy as the sole predictor. 

Addition of Institutional support to the first regression model formed the second regression 

model in the hierarchical series. Addition of the interaction term (product of institutional 

support and water-catchment management strategy) to the second model eventually formed 

the third regression equation in the hierarchical series. 

 

Table 6: Hierarchical Regression Results for Sustainable Water Projects against Water 

Catchment Management for combined WRUA Users and Executive Committee 

Members 

Users Data Model 1 Model 2 Model 3 

Beta
a 

t  p Beta
a 

t p Beta
a 

t p 

Predictors          

(Constant) 19.673 1.202 0.000 10.429 9.095 0.000 10.450 9.223 0.000 

Water 

Catchment 

Management 

(WCM) 

0.135 0.064 0.034 -0.061 -1.184 0.237 -0.070 -1.373 0.171 

Institutional 

Support (IS) 

   0.703 13.831 0.000 0.702 13.967 0.000 

WCM* IS 

(“mean-

centered”) 

      0.033 2.816 0.005 

a
 Dependent variable: sustainability of water projects 

Source: Field data 

 

Regression model 1 in Table 6 shows that marginal increase in water-catchment management 

strategy (WCM) was associated to an increase of 0.135 in sustainability of water projects 

while holding other factors constant. This was significant at 5 percent significant level 

because the corresponding p-value was 0.034 (p<0.05). Regression model 2 had two main 

effects of water-catchment management strategy (WCM) and institutional support (IS) each 

with a regression coefficient of – 0.061 (p=0.237, >0.05) and 0.703 (p=0.000, <0.05) 

respectively.  

For the second model, marginal increase in water-catchment management strategy 

(WCM) is associated to a decrease of 0.061 in sustainability of water projects while holding 

institutional support constant. A marginal increase in intuitional support leads to 0.703 

increase in sustainability of water projects while holding water-catchment management 

strategy constant. The second model shows significant diminished effect of water-catchment 

management strategy in the presence of institutional support showed by the reduction in 

regression coefficient (that is, from 0.135 to -0.061) such that its effect becomes insignificant 

(p = 0.237, >0.05).  



Journal of African Interdisciplinary Studies (JAIS): ISSN 2523-6725 (online) 
                                                               July 2019 Vol. 3, No. 7 
Citation: Mworia, L. M, Sande, A & Kiboro, C. (2019). Water Resource Users Associations Catchment 
Protection Strategies on Promotion of Sustainable Water Projects in Tana Catchment Area, Kenya. Journal of 

African Interdisciplinary Studies. 3(7), 134 – 146. 

 

145 
Copyright © 2019 Centre for Democracy, Research and Development (CEDRED), Nairobi, Kenya. 

http://cedred.org/jais/index.php/issues 

 

The third regression model shows the interaction effect of water-catchment management 

strategy and institutional support (WCM*IS) as the third predictor. This interaction term had a 

regression coefficient of -0.070 (p=0.033, <0.05) which indicates statistically significant 

negative moderation effect. The statistical inference is that institutional support moderates the 

relationship between water-catchment management strategy and sustainability of water 

projects.  

 

4.3.4 Conclusion of Inferential Statistics 
The study has established that water-catchment management strategy is significantly related 

to sustainability of water projects at 5 percent significance level with observed p-values of 

0.043 (p<0.05) and 0.034 (p<0.05) for users and combined data respectively. Water-

catchment management was not significantly related sustainability of water projects for 

executive committee members (p = 0.088, p>0.05). The study established significant positive 

moderation effect of institutional support on the relationship between conflict management 

strategy and sustainability of water projects with the interaction terms having observed p-

values of 0.008 (p<0.05) and 0.005 (p<0.05) for users and combined data respectively. For 

moderation effect of institutional support was positive and insignificant for executive 

committee members data (p = 0.392, >0.05). From the results, catchment management 

strategy is fundamental in the promotion of sustainable water management.  

 

5.0 Conclusion and Recommendations 

Although WRUAs engaged in spring protection, in situ training can be conducted on how to 

control surface run off. In training of committee members, care should be taken to avoid what 

is already in practice. The emphasis should be on training technical staff to reinforce what 

users do on their own. There is need to identify critical water sources and formulate specific 

protection measures and constantly monitor planting of water friendly trees, vegetation cover, 

fencing and control water abstraction in order to allow natural regeneration of catchment 

areas. 

Instigative monitoring of catchment areas can include transect walks with the aim of 

identifying areas that require critical attention, analyze trends and formulate short and long 

term mitigation measures for corrective action.  

Continuous sensitization of users that integrates local and scientific knowledge need to be 

carried out to make them understand the benefits associated with a well conserved sub- 

catchment.  

There is need to address matters of climatic change with the view of aligning all 

WRUA activities in order to build resilience of users to adapt to climate change and put 

mitigating measures in place. This will also include sensitization of early warning systems for 

adaptation by users. The study concluded that there was need to empower users to adopt 

sustainable livelihood diversification strategies. Diversification of WRUAs economic 

activities need to focus on applying appropriate agricultural methods to produce alternative 

products along the river banks to increase their revenue base. Besides engagement in 

agricultural activities, WRUAs can write proposals that attract funding in natural resource 

management, environment management, and climate change mitigation to fund some of their 

activities and promote sustainable projects. 
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