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EXTENDED ABSTRACT

Water use conflicts are widely reported and are said to affect socio-economic
development. This study examined the main types and factors of water use conflicts in the
Ngerengere catchment in Morogoro Region. A cross-sectional research design was
adopted and 136 respondents participated in the study. A combination of purposive and
simple random sampling techniques was used to select wards and respondents. A
structured questionnaire for the household survey and a checklist of questions for focus
group discussions and key informants interviews were the main tools for data collection.
Descriptive statistics complemented with qualitative data described the types of water use
conflicts. Convention mapping was used to map the existing water resource management
institutions while content analysis was used to establish the roles, functions, and
relationship between these institutions. The binary logistic regression model estimated the
factors associated with water use conflicts in the study area. Findings from this study
shows that domestic users are the most affected group by water use conflicts particularly
because conflicts between them were reported by almost upstream and downstream water
users (27.2%) and domestic users and irrigators (22.8%). Education level, misallocations
of water points and failure of water resource management institutions were significantly
associated with water use conflicts P<0.05). The study also found that WRMISs are formal
and informal in nature playing three major roles in the Ngerengere catchment area namely:
water catchment management, water catchment protection and water uses planning. The
study concluded that, water catchment management institutions are not adequately
accountable for water service delivery in the Ngerengere catchment area thus leading to
frequent water use conflicts and other challenges associated with these conflicts.
Therefore, the study recommends that water catchment management institutions should be
accountable for water service delivery in the Ngerengere catchment area to avoid water

use conflicts and overcome factors associated with these conflicts.
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The study recommended further that the Local Government Authority (LGA) particularly
water resource management institutions should ensure good management and availability

of enough water sources for easy accessibility.

Key words: Ngerengere catchment area, Water use conflicts, water resource management

institutions
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CHAPTER ONE

1.0 INTRODUCTION

1.1  Background of the Study

Water use conflicts, defined as conflicts between groups, countries or states over access to
water resource(s) (Robins and Fergusson, (2014) are reported everywhere from the
grassroots communities, sub-national to national and international levels. These conflicts
occur when the demand for water resources from water catchments exceeds the supply or

because of the dispute on the control over access and allocation of water.

A water catchment is an area where water is collected by the natural landscape. In a
catchment, rainwater runoff eventually flows to creeks, rivers, dams, lakes, and into the
ocean or a groundwater system (Schaefer and Dietrich, 2016). In this study, water
catchment is defined as an area of land where all surface water from rain converges to a
single point at a lower elevation, usually, the exit of the basin, where the water joins
another body of water, such as a river, a lake, a reservoir, an estuary, a wetland, the sea, or
ocean (Masifia and Sena, 2017). Tanzania has nine Basin Water Offices (BWOs) namely
Pangani River Basin, Wami/ Ruvu River Basin, Rufiji River Basin, Ruvuma River Basin
and Southern Coast, Lake Nyasa, Lake Victoria, Lake Tanganyika and the Internal
Drainage Basin. These BWOs are very important for the country’s socio-economic
development and for regulating and planning the use of water resources, as guided by the

Water Resources Management Act No. 11 of 2009 (URT, 2013).

In many African countries, conflicts over water uses are frequent in most catchment areas
(Kashaigili et al., 2003). There is an ongoing conflict on the use of the river Okavanga in
countries such as Angola, Namibia, Botswana and Namibia and constant conflicts in

Kenya and Ethiopia over the use of river Omo, which supplies water to Lake Turkana



(Ashton, 2007) .These are just a few examples of the existing conflicts over water uses in

Africa.

In Tanzania, water use conflicts are on the increase with an increasing demand for water
due to rapid population growth and an increase in the requirements for water caused by
diversity in the people’s livelihoods which tend to rely on the same water catchments.
Thus, water use conflicts and associated factors are widely reported in areas surrounding
water resources because these resources play important roles for both production and
domestic use activities (Ncube et al., 2018). Such production activities include agriculture
(irrigation), fishing and industrial, which are also carried out by people of Ngerengere
catchment area. The importance of water used in irrigation, fishing and industries is
unquestionable, in this respect water resources need to be managed for the sustainability of
water and human lives. Current literature indicates that in many regions water resources
are inadequate in meeting domestic, economic development and environmental needs

(Cosgrove and Louck, 2015; Loucks and Beek, 2017).

Water resources are generally considered as a community property; however, there is
often a concern that water is put under other uses different from domestic and production
purposes. In this regard, the government adopted water management frameworks in the
basins in Tanzania. Examples include, WAMI/Ruvu basin uses the National Water Policy
(NAWAPO) of 2009 framework for the management and use of water resources.
NAWAPO 2009 is a comprehensive framework for management sustainability of water
resources in Tanzania, focusing on water resources management, rural water supply and

urban water supply and sewerage.



1.2  Problem Statement

The importance of good water resource management in improving social, economic and
ecosystem development is well known. However, until recently, there has been very little
published literature on water resource management and water use conflicts in Morogoro.
The study by Mahoo et al. (2015) found that an integrated participatory approach helped
considerably in setting up and maintaining the monitoring network. Other studies
conducted currently in Morogoro focused on the drivers of conflicts between farmers and

pastoralists (Mwasha, 2016; Falanta and Bengesi, 2018).

Although there have been significant advances in forming different institutions responsible
for water resource management in Tanzania, their impacts on effective management of
water use conflict have not yet been documented in a consolidated manner. For example,
the establishment of Basin Water Offices (BWOs), which are responsible for regulating
and planning the use of water resources is based on the Water Resources Management Act
No. 11 of 2009. However, effective management of water resources use has not been
without challenges, and these include lack of materials, human resource (experts) and
limited financial resources. As a result water use conflicts have still been frequent (Falanta
and Bengesi, 2018), making it difficult to know what has been achieved, what are the key
roles of institutions responsible for water catchment area management. These observations
therefore motivated the current study whose aim is assessing the contribution of
institutions responsible for water resources management on managing water use conflicts.
The study mapped the water resource management institutions and examined the types and

causes of water use conflicts in the study area.



1.3  Justification of the Study

Water is fundamental to life and plays a central role in the social and economic
development of Tanzania. Thus, the results from this study would inform policymakers
and leaders of the Wami/Ruvu Basin, water user associations. Community water users
organization and other water management authorities’ community groups on how

effectively they can manage water use conflicts.

At the national level, this study aligns with the first goal of Tanzania Development Vision
2025, which emphasizes on high-quality livelihood (URT, 2000) and the second Five
Years Development Plan (FYDP II) - 2016/2017-2021, which aims at enhancing access to
clean and safe water (URT, 2016). Globally, this study aligns with the sixth global
Sustainable Development Goal (SDG) which calls for clean water and sanitation for all

people.

1.4  Objectives
1.4.1 General objective
The overall objective of this study is to assess the contribution of water resource

management institutions to water use conflict management in Morogoro.

1.4.2 Specific objectives
This study is organized under the following specific objectives;
i. To map the existing water resources management institutions in the study area
ii. To identify the main types and causes of water use conflicts in the study area.
iii. To determine the role of the existing water resources management institutions on

water use conflict management.



1.5 Research Questions
i. What are the existing water resources management institutions in the study area?
ii. What are the types and causes of water use conflicts in the study area?
ili. How do the water resources management institutions contribute to managing water

use conflict?

1.6  Theoretical and Conceptual Framework

Water is a natural resource whose use involves different actors particularly agency
(service provider), principal (services user) and institutions (governing structures). It is
therefore important to understand how the scarcity of the resource leads to conflict among
actors, the existing relationship between agency and principal, and the contribution of

institutions on water use conflict management.

This study is built on the combination of three theories namely Conflicts Resolution
Theory (CRT) by Akhbari (2012), Agency Theory by Mitnick (2015) and the principle of
Good Governance Theory. According to CRT water resources are managed by different
actors such as farmers, industries, institutions and domestic users (Tir, J. and Stinnett,
2012). The Agency theory on the other hand, and which was developed by Jensen and
William in 1976 has been fruitfully applied in examining the nature of the relationship in a
firm that exists between the principal and the agent (Mkalagale, 2013). According to
Mkalagale (2013), the key argument of this theory is that the agent’s preferences or goals
may at times differ from those of the principal; thus, the agent has an incentive to deviate
from the principal’s interests. For the case of this study, it means that water suppliers are
likely to serve their interest rather than the interest of water users, something which
creates misunderstanding between the two. The theory is relevant in this study as it

discusses the problems that surface in the water catchment management due to the



separation of water suppliers or owners, managers (institutions) from water users and
emphasizes on finding a solution to this problem. According to Panda and Leepsa (2017),
the weakness of the Agency theory’s is its lack of interest in the principals (water users),
who might deceive, shirk and exploit the agents (water suppliers). In the same line,
Mkalagale (2013) observed that the agent is more informed on what is going on in the

company than does the principal.

The principles of Good Governance were used to support the function of the Agency
Theory. Thus, the principles of good governance have been used to show the relationship
between water management institutions themselves and the manner in which they can
involve and cooperate with other institutions such as laws and informal institutions in
solving water use conflicts in the Ngerengere catchment area. Generally, principles of
Good governance in this study was used to understand the types and roles of WRMIs in
managing water use conflicts in the Ngerengere catchment area. The continuation and
persistence of water use conflicts are influenced by the failure of water resources
management institutions, policies, rules and regulations in resolving water use conflicts as

presented in Figure 1.1.



Independent Variables Dependent variable
Industries
Water
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Irrigation Sources of Failure of
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Institutions 7\

Domestic users

Figure 1.1: Conceptual Framework showing the relationship between the dependent

and independent variables

1.7  Research Methodology

The study was conducted in the Ngerengere catchment area, which is located in the middle
of the Wami/Ruvu Sub-basin. Ngerengere River originates from the Uluguru Mountains
and covers a large part of Morogoro Region. Both primary and secondary data were
collected. The research used both qualitative and quantitative data which were collected
through a household survey, focus group discussion, key informant interview and
observation. The FGDs and KIIs generated information on the types and roles of water
resource management institutions in managing water use conflicts. While data from

households’ survey generated and summarized information on the types of water use



conflicts, the binary logistic model determined the factors associated with water use
conflicts. Detailed descriptions of the methodology part employed in this study have been

discussed in subsequent chapters.

1.8  Study Limitation

It was difficult to access the important information from some of the water management
institutions in Morogoro Municipal since information provided had some conditions
attached on how it should be used. The institutions were more concerned with protecting
their reputations and thus provided information on positive aspects only about their
institutions. In overcoming this limitation, the researcher searched for information from
social media and held consultations with local authorities including ward and
Mtaa/Village Executive Officers. The majority of water users especially at Mzinga, Mlali
and Mindu wards were not available as mostly were involved in farming or fishing

activities during the survey.

1.9  Organization of the Dissertation

This dissertation adopts the publishable manuscript format. Therefore, it is organized into
four chapters. Chapter one covers the introduction which includes background
information, statement of the problem, justification, objectives and research questions,
theoretical and conceptual framework, research methodology and study limitations.
Chapter two presents the first manuscript on the types and factors associated with water
use conflicts in Ngerengere catchment while chapter three presents water resource
management institutions and water use conflicts in Ngerengere catchment area in
Morogoro, Tanzania. Lastly, the overall conclusions and recommendations are presented

in chapter four.
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CHAPTER TWO

2.0 TYPES AND FACTORS ASSOCIATED WITH WATER USE CONFLICTS

IN NGERENGERE WATER CATCHMENT, MOROGORO TANZANIA
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2.1  Abstract

Water use conflicts are widely reported and are said to affect social and economic
development. This study examined the main types and factors of water use conflicts in the
Ngerengere catchment in Morogoro Region of Tanzania. A cross-sectional research design
was adopted involving 136 study respondents. A combination of simple random and
purposive sampling techniques was used to select wards and respondents respectively. A
structured questionnaire for a household survey, a checklist of questions for Focus Group
Discussion (FGD) and Key Informants interviews were the main tools for data collection.
Descriptive statistics complemented with qualitative data were used to describe the types

of water use conflicts, and binary logistic regression model estimated the factors

! Corresponding email: aminasmhina@gmail.com
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associated with water use conflicts in the study area. The study findings revealed that
domestic users are more affected by water use conflicts as the conflict between them was
cited by 45.6 percent of the respondents as the major type followed by upstream and
downstream (27.2%) and domestic users and irrigators (22.8%). Education level,
misallocation of water points and failure of water resource management institution were
statistically and significantly associated (P<0.05) with water use conflicts. The study
concludes that water catchment management institutions are not accountable for water
service delivery in the Ngerengere catchment; hence persistence and escalation of water
use conflicts. The study therefore recommends that water catchment management
institutions should be accountable for water service delivery in the Ngerengere catchment
area to avoid water use conflicts and overcome factors associated with these conflicts the
study recommends further that the government particularly water use management
institutions should ensure good management and availability of enough water sources for

easy accessibility.

Key words: Water catchment, Water use conflicts, Water management institutions, and

Water users.

2.2 Introduction

Many African countries including Tanzania experience conflicts over water uses in most
catchment areas (Kashaigili et al., 2003). The water conflicts occurred at two levels: first,
at water users level, and secondly, at the institutional level (Gudaga et al., 2018). In
Tanzania, water use conflicts are on the increase with an increase in the demands for water
resulting from rapid population growth and requirements of meeting diverse ways of
livelihoods, which rely heavily on the same water catchment. This trend has therefore
made water use conflicts and associated factors become a frequent phenomenon in the

areas surrounding the water catchments.



14

This is especially because these catchments play an important role in both production
activities and domestic use (Ncube et al., 2018). Current literature indicates that, in many
regions, water resources are too inadequate to meet domestic, economic development and

environmental needs (Loucks and Beek, 2017).

Furthermore, there is evidence that the available water catchment areas are facing
enormous threats from human activities are likely to lead to reduced quality of life over
the coming decades (Oremo et al., 2019). It is from these grounds that Tanzania
established Basin Water Boards in nine main catchment areas namely Rufiji, Wami/Ruvu;
Pangani, the internal drainage, Lake Victoria, Lake Tanganyika, Ruvuma, Lake Nyasa and

Lake Rukwa Basin for water resources management (Roberts, 2014).

According to the UNICEF and WHO (2019) report, about 2.2 billion people around the
world do not have safely managed drinking water services and have poor access to water,
sanitation and hygiene. This scenario is not unique in Sub-Saharan Africa including
Tanzania. For instance, a study by Ntilicha et al. (2012) and another by Said et al. (2019)
in the Pangani Basin show that water use conflicts in Tanzania are increasing as a result of
population increase, water scarcity, inadequate participation of the local community in the
management of water resources, and irregularity in scheduling water for irrigation. In this
regard, water catchment management authorities are likely to exacerbate water use
conflicts due to irregularities of water distribution among the beneficiaries. Mdee (2017)
attributes irregularities in water use management to lack of institutional capacity and co-
ordination mechanism amongst water basin authorities which have remained weak and
unable to achieve the required performance and sustainability in catchment conservation.
In this case, water use conflicts are widely reported in such domains as irrigation schemes,

farming, hydropower, and domestic uses (Falanta and Bengesi, 2018; Fundi and Kinemo,
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2018; Mwasha, 2016). However, studies regarding the types of water use conflicts and
factors associated with conflicts in the Ngerengere water catchment management area are
scarce in Tanzania. Therefore, this study was conducted to address this knowledge gap by
assessing the types of water use conflicts and determining the factors associated with these
conflicts using the Ngerengere water catchment area as a case study. The results from this
study would inform policymakers, community groups and water users’ associations on
how to develop a proper solution for water use conflicts in Tanzania and elsewhere in the

world.

2.3  Theoretical Framework

Conflicts over water resources are increasing domestically and internationally and are
more rapid in developing world. Despite these challenges, there is little evidence
indicating what the relevant authorities are doing to reverse the trend. According to
Ravnborg et al. (2012), over the past decade, policy debates have increasingly associated
water scarcity at the national or local level as the conflict over access to and use of water
between different users and sectors. Since water is a natural resource whose use involves
different actors particularly agency (service provider), principal (services user) and
institutions as governing structures, then it is imperative to understand the manner in
which scarcity of the resource leads to conflict among actors, the existing relationship
between agency and principal, and the contribution of institutions on water use conflict
management. It is this background that motivated the current study; in this endeavour

therefore the study applied Conflict Resolution Theory (CRT) by Akhbari (2012).

24  Conflict Resolution Theory
According to CRT an increase of water use conflict is the result of high competition for
water use, which is influenced by various interests with complex goals in water

management systems (see Akhbari, 2012). Therefore, Akhbari (ibid) in this theory argues
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that, to addresses such a challenge a variety of reforms are required and inevitable in the
management policies. Further according to Ndelwa (2014), conflict resolution is a process
of constructing or strengthening psychological and structural bridges, and this requires
tapping into the emotions that develop a sense of hope, trust, empathy, cooperation,
inclusiveness and non-violence. The question is to what extent do water catchment
management institutions contribute to the management of water use conflicts by
developing a sense of hope, trust, empathy, cooperation and inclusiveness among water
users and other water stakeholders. The key argument of CRT is that, a successful
management scheme should take into account the interests of all stakeholders in all
domains such as irrigation, industries, domestic use and wildlife. In this study, if the
interests of all water users, institutions, the types of conflicts and their causes are taken
into account then water use conflicts expected to be minimized if not eliminated
altogether. This theory is relevant in the current study as it is currently used by different
scholars studying water use conflicts and it offers a simple solution which relates to
considering the interests of all stakeholders. Therefore, the current study adopted CRT to
explain the manner in which different variables such as water resources, the types of water
use conflicts, factors associated with water use conflicts and water catchment management
institutions can be understood in developing solutions to water use conflicts in Ngerengere

catchment area.

Application of CRT in this study will help to understand why it is important for water
catchment management scheme to take into account the interests of all stakeholders to
develop a sense of hope, trust, empathy, cooperation and inclusiveness among water users
and other water use stakeholders (Ndelwa, 2014). This is because an increase of water use
conflicts is a result of high competition for water resources, which is influenced by lack of

institutional capacity and coordination mechanisms among water catchment institutions.
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The key argument of CRT, and which is advocated in this study is that if all interests of
water users, institutions, types of conflicts and their causes are taken into account then

water resource conflicts will be a history.

2.5  Methodology

This study was conducted in the Ngerengere catchment which is a sub-basin of the Wami-
Ruvu River Basin in Tanzania with approximately 2 780 km? large (Schaefer and Dietrich,
2016). The catchment covers 154 km along Ngerengere River from its source in the
Uluguru Mountains in the west to its junction with Ruvu River near Mafisi Village to the
East (JICA, 2013). From an elevation of up to 2 260 miles in the Uluguru Mountains, the
topography of the catchment varies considerably towards the plains at around 300 miles in
the East. The largest town in the catchment, Morogoro, is the centre of intense agricultural
and industrial growth; the region is exemplary for environmental changes induced by these
developments. The study area covered five (5) wards namely Mindu, Bigwa Kilakala,
Mzinga and Mlali. From each ward, three streets/villages were randomly selected for the
study. The selected streets include Nughutu, Bong’ola and Bigwa Kisiwani in Kilakala
Ward; Mikoroshini, Mgaza and Kasanga in Mindu Ward; Lukuyu, Mgolole and Bigwa
Barabarani in Bigwa Ward and Mlali, Kipera and Kinyenze in Mlali Ward. Figure 1.1

presents the map of Ngerengere catchment area showing the study wards.
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Figure 2.1: Location of the Ngerengere catchment showing the study wards

The study adopted a cross-sectional research design, whereby data were collected at a
single point in time from the selected sample of respondents (see Corbin and Strauss,
2014). This approach was relatively cheap, quick and effective since it utilizes limited
resources in terms of time, funds, labour and transport. Fieldwork was carried out from

December 2019 to March 2020.
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Questionnaires and checklists were pre-tested before using for data collection.
Questionnaires and checklist questions were translated into Kiswahili language for ease of
comprehension by the respondents. This aimed at ensuring data validity and reliability; the
pre-test results were incorporated in the final version. Some changes were made to the

questionnaires in accordance to the observation during pre-testing in the study area.

Three villages from Mlali Ward in Mvomero District and three streets from each ward in
Morogoro Municipality (i.e. Kilakala, Mindu, Mzinga and Bigwa) were purposefully
selected and thereafter a sample of 136 respondent households was proportionately and
randomly selected from the village/ street registers. The total population of the selected
wards was 60 041 with 13 216 households. The participants’ distribution is detailed in

Table 2.1

Table 2.1: Distributions of households in the study area

Ward Total Total Total Villages Sampled

population  households villages/ /streets Households

streets selected

Kilakala 19 420 4 308 15 3 40
Bigwa 14 260 3272 15 3 30
Mindu 13 106 2851 8 3 27
Mlali 11 550 2 303 8 3 23
Mzinga 1705 485 5 3 16
TOTAL 60 041 13 219 51 15 136

Structured questionnaires were used to collect data from 136 randomly selected
households. The heterogeneous purposive sample of key informants and a homogeneous
purposive sample of FGD participants were expected to provide qualitative information on
the types and factors associated with water use conflicts in catchment areas. A total of 38
Key Informants were interviewed including the Community Owned Water Supply
Organization (COWSO) leaders, Water users’ organization leaders, Government leaders,

long-time residents/elders, ward leaders and community influential leaders.
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Moreover, the study conducted 5 Focus Group Discussions (FGDs) involving 6 to 12

persons from the water users group.

Quantitative data from the household survey were analysed using the Statistical Package
of Social Sciences (SPSS) software. In this case, descriptive statistics mainly percentages
and totals were computed to summarise information on the types of water use conflicts;
and a binary logistic regression model was used to determine the factors associated with
water use conflicts in the study area. In this study, seven predictor variables as indicated in
Table 2.1 were fitted in the binary regression model. The model specification is as

follows:

Y =m[Pi/(1- POI=L3 + 3 x,.+ [3, X0 +nom- + 3, X e (D)

where: the subscript
i denotes the i™ observation in the sample, P is the probability of the outcome, B, is the

intercept term and i, [32, ..., Bk are the coefficients associated with each predictor variable

Table 2.2: Variables used in the binary logistic regression model

Variable Definition

Response variable

Experience water use conflict 1=Experienced, 0=Not experienced

Predictor variable

Sex of the household head 1=Male, 0=Female

Age of the household head Age in years

Education level of the household head Number of years spent in school

Occupation of the household head 1=if employed by formal sector, 0
otherwise

Wrong placement of water points 1=Yes, 0=No

Lack of community involvement in water use plans 1=Yes, 0=No

Failure of water management institutions 1=Yes, 0=No

Thematic analysis was used to analyse qualitative data whereby information generated
from the respondents was summarized thematically to complement information generated

through quantitative analysis.
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2.5.1 Socio-Demographic Characteristics

The finding in Table 2.3 indicates that the majority (75%) of the heads of the households

were married. Also, 22.1 percent of the respondents are educated with salaried

employment followed by farming/ livestock keeping as a secondary occupation. This

implies the availability of personal income is likely to reduce some conflicts because

people can afford to get basic needs including payments of water bill. Furthermore, high

level of education is likely to reduce conflicts. The findings in Table 2.3 also indicate that

52.9 percent of the respondents were males and 47.1 percent were females, this shows

how females have been actively engaged in different activities, implying that women can

also manage their life socially and economically as is the case with men.

Table 2.3: Socio-demographic characteristics of the household head

Frequenc
Variables Category y Percent
Sex of the House hold Head Male 72 52.9
Female 64 47.1
Marital Status Single 22 16.2
Married 102 75
Divorced/Separated 5 3.7
Widow/Widower 7 5.1
Relationship with the household
head Head of Households 77 56.5
Spouse 42 30.9
Son/Daughter 11 8.1
Others 6 4.4
Occupation of the Household Head  Salaried employment 30 22.1
Crop production 60 44.1
Livestock keeping 10 7.4
Trade/ Business 30 22.1
Others 6 4.4
Total 136 100

2.5.2 Types of water use conflicts in Ngerengere catchment area

The study sought to understand the main types of water use conflicts in the study area. The

findings in Table 2.4 indicate that domestic and irrigator users, upstream and downstream
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users, domestic and domestic users, farmers and livestock keepers were the four major
types of water use conflicts cited by the respondents. Each of the four major types of water

use conflicts is discussed in the subsequent sections.

Table 2.4: Main types of water use conflicts

Type of conflicts Frequency Percent
Domestic and Irrigator 31 31
Upstream and Downstream 37 37
Domestic Users 62 62
Famers and Livestock keepers 6 6
Total 136 100

2.5.2.1 Domestic Users

The findings in Table 2.4 reveal that in the Ngerengere catchment area there is intra-
sectorial competition among domestic users; and this was reported by 45.6 percent of the
respondents, followed by Upstream and Downstream users. However, experience from the
literature shows that while the requirement of water for domestic use is a priority, a large
amount of water is used in the irrigation system (Masifia and Sena, 2017). This result
implies that there is still a shortage of water for domestic use regardless of having the
institutions responsible for water supply and water catchment management. According to
Le Meur et al. (2006), where there are water use conflicts, national decision-makers and
international development agencies should formulate policies and prioritizing their action
for improved sustainable use of water resources, while resolving conflicts among the
different users. For this study, it means water use conflicts have continued to exist in the
study area due to the absence of sustainable water infrastructures and lack of community
awareness on water catchment management plans.

The study conducted by Massawe et al. (2019) found sufficient water for irrigation and
domestic use, however the spatial distribution of water suggests that, in many cases, it is

not available as a result, majority are living under water stress.
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2.5.2.2 Upstream and Downstream

The study findings revealed that conflict between upstream and downstream water users is
another type of water use conflict in the study area as reported by 27.2 percent of the
respondents (see Table 2.4). This type of conflict is common among irrigators in the
upstream and hydropower in the downstream whose cause was cited as lack of good water
infrastructure. a respondent from key informant interview with representative from Wami/
Ruvu said,
“...Morogoro has no major problem of water scarcity, but it is clear that lack of
water infrastructures is the key problem here. And to end this problem, in the long
run, there must be integrated water use planning involving all stakeholders
involved in water use...” (Wami / Ruvu Basin officer key informant interview

organized on 4" February 2020).

This finding is in contrast with the finding reported in a study by Kabogo et al. (2017)
conducted in Tanzania which revealed that, conflict between upstream and downstream
water users was caused by water shortage, especially during the dry period. Failure of
leaders to bring together water users for common agreement on water use during the dry

period was cited as a cause of this type of conflict.

2.5.2.3 Domestic and Irrigators

Generally, it is also obvious that domestic water users and irrigators have different
requirements for water. Table 2.4 shows the findings on conflicts between domestic and
irrigators over water use from the Ngerengere water catchment area.

According to Komakech et al. (2012), conflict between domestic users and irrigators is

intensified by the urbanities in Tanzania who take advantage of the Water Act which gives
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priority to domestic water users to claim the right to water which was formally used for
irrigation by small scale farmers in rural areas. This type of conflict occurred because the
community and Water Users Association (WUA) are minimally involved in water use
plans. similar findings are reported in a study by Ambonisye (2019) whereby a low level

of community involvement in water use plans led to water use conflict in Gairo District.

2.5.2.4 Farmers and Livestock Keepers

Findings in Table 2.4 show further that farmers and livestock keepers was another type of
water use conflict in the study area. However, this was the least prominent type of conflict
in the Ngerengere catchment area, reported by only 4.4 percent of the respondents. This
may be because the majority of the households who participated in this study are living in
the municipal area where livestock keepers are mostly engaging in zero-grazing. These
findings are consistent with the findings from other studies conducted in Kilosa where the
two groups have, for a long time, been in deadly clashes, most of which resulted in the

loss of lives and destruction of properties (Mwasha, 2016; Falanta and Bengesi,2018).

2.5.3 Factors Associated with Water Use Conflicts in the Ngerengere Catchment
Area

Table 2.5 presents the results from the binary logistic regression model on the factors

associated with water use conflicts. The results indicate that education level, misplacement

of water points in the community and failure of water use management institutions were

statistically and significantly associated with water use conflicts in the study area.
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2.5.3.1 Education Level

The study results reveal that the education level of the respondents had a negative and
significant (P<0.05) relationship with water use conflicts, implying that as the education
level of the respondent decreases by one unit then then the likelihood of such an individual
to engage in water use conflicts increases (Table 2.5). This means if majority of the
community members in the study area have the opportunity of increasing their education
level, then they will be able to access proper education on water catchment and equitable
water use in their communities hence reduce water use conflicts. similar findings are
reported a study by Falanta and Bengesi (2018) who revealed that the higher the level of
education, the higher the ability of addressing issues confronting water users. There is a
consensus that the education level of an individual is an important tool of facilitating
proper use of resources available in their environment (Mwasha, 2016). It is also argued
that where there is a problem of water accessibility, the education of an individual
becomes a tool of enabling them adopt the coping strategy to solve water challenges. In
this case, it was expected that people with good education could be resourceful in solving

water use conflicts.

2.5.3.2 Wrong Placement of Water Points

Unequal distribution of water points was one of the stimulating factors for water use
conflicts. According to Seluhinga (2013), geographical location and climate of a place and
ecological integrity of the resource base play an important role in analysing access to
water for different uses. Based on this argument, it is clear that water use conflicts in an
area where water points are misplaced in the community. Table 2.5 shows that wrong
placements of water points (f=+1.96) and failure of water management institutions

(B=+2.498) had positive effects on water use conflicts. Results from focus group
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discussion show that people experienced water use conflicts in their area because water
points are wrongly placed in areas, which are inaccessible by most people. One FGD
participant said,
“. .. Our Ward (Mindu) has eight streets and is located closer to the Mindu Dam
that provides water to the whole Morogoro Region. However, only a few streets
have full access to water from water points established by MORUWASA due to
poor infrastructure and the displacement of water points. . .” (Focus Group

Discussion organized on, 3" February2020).

This abstract implies that poor infrastructure and water points’ allocation are the challenge
revealed in this study. In other words, different institutions are responsible for water
supply based on the nature of the water catchment present in each area. The study findings
revealed that MORUWASA was the major institution responsible for supplying or
allocating water points in different wards involved in this study. on the other hand, other
stakeholders such as Wami Ruvu Basin, Street committee, Community elders,
environmental committee, and water users associations were minimally involved,
implying that when decisions are made to one entity majority are left out thus
exacerbating conflicts in the community. According to Masifia and Sena (2017), this
situation put other stakeholders under difficult conditions and hence failing to participate
in implementing various national policies and acts especially related to water resource

management and environmental conservation.

Table 2.5: Factors associated with water use conflicts

Exp(B
Variables B S.E. Wald Sig. )
Age of Household Heads 0.019 0.035 0.304 0.582 1.019
Sex of Household Heads 0.796 0.717 1.234 0.267  2.216

.050*

Number of years spent in school -0.943 0.48 3.849 * 0.39
Occupation of the Household Head -0.122  0.238 0.26 0.61  0.885
Wrong placement of water points 1.965 0.687 8.173 .004* 7.137

Lack of community involvement in water use -1.919 1.435 1.79 0.181  0.147
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plans

.047*
Failure of water management institutions 2498 1.256 3.954 * 12.162
Constant 0.761 3.177 0.057 0.811 2.14

Note: *, and **are significance level at 1% and 5%, respectively

2.5.3.3 Failure of Water Management Institutions

The findings reveal that the failure of water management institutions was positively and
statistically (P<0.01) associated with water use conflict (Table 2.5). This result implies
that an increase in the failure of water management institutions to deliver efficient
services is likely to lead to water use conflict since people do not get enough water for
their daily use, thus exacerbating water use competition and conflicts. As reported by
Mehta (2007), the shortage of water is an indication of water management institutional
failure. Shagama, (2019) also notes, limited access to quality water service is a result of
institutional failure. This builds a strong base for this study to comment that water
catchment institutions need to play their roles in managing water for better community
access and hence avoid water use conflicts. Proper management of water catchment
will reduce illegal connections and water shortage, which lead to misunderstanding

between water user groups.

Similarly, this study was conducted to find out responsible institutions for resolving
water use conflicts in the study area and found that only MORUWASA was more
responsible in solving water use conflicts. This means that not involving other
responsible institutions such as community elders, Wami Ruvu Basin, street committee,
and other stakeholders is an institutional failure. Conflicts are likely to continue as
communities are minimally involved in managing water use conflicts in the catchment.
Poor community participation in the water catchment management was also confirmed
during focus group discussion when one participant said,

“. .. We have received various water projects from donors, but in the end, we
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don’t benefit. For example, The World Bank supported us to drill a deep well,
but MORUWASA did not involve the targeted communities and they used very
substandard pipes as results we don’t get sufficient water here. . .” (Kasanga
ward Focus Group Discussion organized on 3" February 2020).
In this study, demographic factors such as age, sex, and occupation of the head of the
household as well as lack of community involvement in water use plans were not
statistically significant at 5 and 1 percent respectively. However, during FGD it was
reported that water resource management institutions have failed to involve the targeted
community in water use plans thus resulting in conflicts among water users. In this regard,
there is a need of conducting more research to find out the relationship between these

factors and water use conflicts in the study area.

2.7  Conclusions and Recommendations

Based on the study findings, it can be concluded that domestic users a domestic users’
conflicts were the results of the shortage of water for domestic use. The study concludes
that water catchment management institutions are not accountable for water service
delivery in the Ngerengere catchment area thus water use conflicts and other factors
associated with these conflicts are still on the increase. Hence, it is recommended that the
Government particularly water use management institutions should ensure good

management and availability of enough sources of water for ease accessibility.
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3.1  Abstract

Water resource management activities are characterized by a lack of integrated
institutional coordination. Despite good institutions responsible for water catchment
management, the performance of the water sector delivery system has remained very poor.

The study used a descriptive cross-sectional research design to map the existing water
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resource management institutions (WRMIs) and to determine the role of the existing water
use management institutions on water use conflicts in the Ngerengere catchment area.
Observation, Key Informant Interviews (KIIs) and Focus Group Discussions (FGDs) were
the major tools used to collect data. Conventional mapping was used to map the existing
WRMIs. Content analysis was used to analyse qualitative data obtained through FGDs and
KIIs. The study found that WRMIs are formal (Wami/Ruvu Basin Office, MORUWASA,
Local Government Authority, Community Owner Water Supply Organizations (COWSO),
Water Users Associations, Non-Government Organization, Civil Society) and informal
(beliefs. norms and customs, bylaws) in nature. The WRMIs have three major roles
including water catchment management; water catchment protection; and water uses
planning. The study concludes that, although the water management institutions are
present, some of the institutions were less effective in performing their roles related to
water resource management, protection and planning. The study recommends that there is
a need for all stakeholders including the Ministry of Water to establish a strong
negotiation platform between the water resource management institution and water users
(community). An integrated water resource management plan is very important for

sustainable water resources.

Keywords: Water use conflicts, Water catchment, Water resource management

institutions

3.2  Introduction

Water resources management may be referred to as institutionalized activities of water
resources development, utilization, allocation, conservation and control (Africa
Development Bank, 2002). Tanzania has a National Water Policy (NAWAPO), which was
established in 1991 and revised in 2002 to accommodate global development changes.

NAWAPO aimed at having a comprehensive framework for sustainable development,
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utilization and management of water resources (URT, 2009), which can be achieved
through community involvement, transparency, effective institutions and legal framework.
The policy has a clear definition of the commitment of and relationship between all
stakeholders in water resource management including formal and informal institutions,
communities, the private sector, non-governmental organizations (NGOs) and civil
societies. The Ministry of water through the Water Resource Management Act No 11 of
2009 and NAWAPO have a role of managing water resources and of enabling the country
to have equitable use and sustainable management of water resources for economic

development and environmental conservation (Haule, 2019).

According to Cosgrove and Louck (2015), good water resource management is very
important for increasing food production and protecting the ecosystem. However, there is
evidence that the existing water catchment areas are facing enormous threats from human
activities leading to reduced quality of lives in the coming decades (Oremo et al., 2019).
To address this problem Tanzania established nine water basins to manage water
resources. The basin includes Rufiji which is the largest covering 177 420 km?, followed
by Wami/Ruvu, Pangani and Ruvuma on the southern coast, all of which drain their
waters into the Indian Ocean. Other basins include Lake Nyasa, Lake Rukwa, Lake
Tanganyika and Lake Victoria (Shagega et al., 2018). The informal water resource
management institutions dominate at the grassroots level while the formal institutions

dominate at the basin level (Sokile et al., 2004).

Tanzania like other Sub Sahara African countries has made efforts of ensuring equitable
distribution of water among users. For instance, the Tanzania Water Management Act No

11 of 2009 has three important frameworks to implement, which include the provision
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COl’lCEITlil’lg water management, use, and protection of water resources. The act sets out

fundamental principles of water use and conservation.

Water resource management activities in Tanzania are characterized by an institutional
gap (Sokile et al., 200), in that the existing institutions have poor or lack basic and
integrated coordination. For stance, water supply is under urban water authorities,
irrigation is under the Ministry of Agriculture and Food Security and hydropower is under
the Ministry of Energy (Ndelwa, 2014). Likewise, while one of the key determinants of
the quality of water service delivery is the institutions responsible for water catchment
management (Alexander et al., 2015; Spaling et al., 2014), the performance of the water
sector delivery system has also been inadequate resulting in conflicts among water user

(UNDP and UNICEF, 2015).

The main objective of this study was therefore to map the existing water resources
management institutions and examine their contributions in managing water use conflicts
in the study area. This study is important since it highlights the different aspects of water
resources management and responsibilities of the water resource management institutions
(Davis, 2007). The study findings will also help policymakers to understand the
importance of WRMIs and their responsibilities in controlling water use conflicts in the

study area.

3.3  Theoretical Framework

This study applied a combination of Agency theory and the principle of good governance.
The Agency theory was developed by Jensen and William in 1976 and has been
successfully applied in examining the nature of the relationship between the principal and

the agent (Mkalagale, 2013). According to Mkalagale (2013), the key argument of this
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theory is that the agent’s preferences or goals may at times vary from that of the principal;
thus, the agent has an incentive of deviating from the principal’s interests. This implies
that water suppliers are likely to serve their interest rather than the interest of water users
something which creates misunderstanding between the two. This theory is relevant in the
current study as it discusses the problems existing in the water catchment management due
to the separation of water suppliers or owners, managers (institutions) and water users, and
emphasizes on finding a solution to this problem.

According to Panda and Leepsa (2017), the Agency theory’s weakness is its lack of
concern about the principals (water users), who might deceive, shirk and exploit the agents
(water suppliers). In this regard as Mkalagale (2013) observes, the agent is more informed

on what is going on in the company than does the principal.

The principles of Good Governance were used to support the use of Agency Theory. In
this study the theory has been used to show the relationship between water resource
management institutions themselves and the manner in which they cooperate with other
institutions such as laws and informal institutions in finding solutions to water use
conflicts. There are seven principles of good governance including accountability,
responsiveness, equity and inclusiveness, participation, rule of law, effectiveness,
efficiency, consciousness oriented and transparency. Governments must exercise these
principles to realize sustainable water resource management. This can be done through
planning in terms of policy, legal and political will. When the government fails to fulfil
good governance principles, stakeholders talk of poor governance (Mahoo et al., 2015).
Seven principles set of governance and related performance outcomes provide a platform
for the assessment of governance quality for an individual global protected area, a network

of several protected areas, or a national protected area system (Michael, 2009).
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3.4  Methodology

3.4.1 Study Area

The study was conducted in the Ngerengere catchment area (NCA), which is located in the
middle of the Wami-Ruvu basin, covering an area of approximately 2 780 kms.
Ngerengere River originates from the Uluguru Mountains and covers a huge part of
Morogoro Region. The catchment area consists of sub-catchments including Mindu Dam,
which was built in the late 1980s for industrial and domestic purposes. In addition,
catchment area covers 154 km along Ngerengere River from its source in the Uluguru
Mountains in the west to its junction with Ruvu River near Mafisi Village to the East

(JICA, 2013).

3.5  Study Design

The study adopted a cross-sectional research design to map the existing water resource
management institutions and their roles on water use conflicts in the Ngerengere
catchment area. With cross sectional research design, data were collected at a single point
in time from a selected sample of respondents (Corbin and Strauss, 2007). This design was
relatively cheap, quick and effective since it utilizes limited resources in terms of time,

funds, labour, transport and time.

3.6 Sampling Strategy

Three villages from Mlali Ward and a total of twelve streets (3 from each ward) from
Kilakala, Mindu, Mzinga, and Bigwa wards were purposively selected to be involved in
the study based on the fact that the area is endowed with water catchments and reported to
have experienced water use conflicts. The selected streets and villages include
Mikoroshini, Mgaza and Kasanga for Mindu Ward; Bong’ola, Nughutu and Bigwa

Kisiwani for Kilakala Ward; Konga A, Konga B and Kidangawa for Mzinga Ward; Bigwa
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barabarani, Lukuyu and Mgolole streets for Bigwa Ward and Mlali, Kipera and Kinyenze
villages for Mlali Ward. The total population of the study area was 60 041 with 13 216

households.

3.7  Data Collection and Analysis

Both primary and secondary data were collected. The FGDs and KIIs generated
information on the types and roles of water resource management institutions and
associated roles in water use conflict management. Related documents including National
Water Policy of 2002, National Water Management Act of 2009, National Water
Management Act of 2016, National Water Strategic Plan Number 11 of 2009 Mvomero
District Investment Profile of 2017 and Morogoro Municipal Council profile of 2019,
were reviewed to get information on water resource management institutions and
associated roles in water use conflict management. Qualitative data obtained from FGDs
and KIIs were summarized and analysed thematically to map the existing water resources

management institutions and their roles in managing water use conflicts in the study area.

3.8  Results and Discussion

3.8.1 Water Resources Management Institutions and their Roles

The structure of water governance was determined through FGDs and KlIs. The study
findings show that water resource management institutions in the study area are of two
categories formal and informal. Table 3.1 summarizes all institutions (formal and

informal) and their roles. These are in turn discussed in Sections 3.8.1.1 and 3.8.1.2.
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Table 3.1: Role of water resource management institutions in the study area

Formal Institutions

Institutions

Roles

1) Wami/Ruvu Basin Office

Managing water for economic development, and
maintenance of the environment.

2) Morogoro Urban Water and
Sanitation Authority
(MORUWASA)

Managing, distributing and conserving water from their
sources jointly by the members of association
Acquire and operate any water permit.

Resolve conflicts between water users related to water
sources

Present special interest and values arising from water
used for public purposes including an environmental
and conservation area.

Monitoring water availability, operating and
maintaining a water service or structure and managing
water distribution system and setting tariffs and
collection of water fees.

3) Local Government Authority

Resolve water conflicts
Ensuring fair distribution of water among the
community members

4) Community Owner Water
Supply Organizations
(COWSO0)

Ensuring fair distribution of water among the
community members

Resolving water conflicts, accountability in the water
resource management

Having a proper relationship with other government
structures,

5) Water Users Associations

Owing, managing, protecting water resource
Controlling, operating and maintaining water supply
services

6) Non-Government
Organization

Facilitates water plans, infrastructures and utilization
of water resource

Contribute money for pump/tanks, water pipes
maintenance

7) Civil Society

Facilitates water plans, infrastructures and utilization
of water resource

Contribute money for pump/tanks, water pipes
maintenance
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Informal Institutions

1) Community Elders ¢ Supervision and management of water resources
¢ Proper managed and maintenance and works in
collaboration with Wami/Ruvu Basin office

2) Belief of the presence of |® Strong influence in protecting and proper utilization of
dangerous wild animals water source

e Actas a guiding tool and power of the community
elders in protecting and preserving water sources using
their norms.

3) Norms and customs, e Overseeing the implementation of water use norms by
laws and values

¢ Raise and improve the community awareness on water
conservation, law enforcement and community
involvement in water resource management.

3.8.1.1 Formal Water Resource Management Institutions

1) Morogoro Urban Water Supply and Sanitation Authority (MORUWASA)

Tanzania Water Management Act No.11 of 2009, has paved the way to the establishment
of MORUWASA, which has the role of managing, distributing, and conserving water.
The Act aims at resolving conflicts between water users and present special interest and
values arising from water use. Other functions include monitoring water availability,
operating and maintaining water services or structures, managing the water distribution

system, and setting tariffs and collecting water fees.

Despite the good intentions of the government in establishing the institutions such as
MORUWASA in every city, municipality and urban areas, this study has identified
challenges facing MORUWASA and other government authorities, and these include
insufficient budget for establishing and maintaining water development projects and a
shortage of human resource. These challenges led to the failure of completing various

plans or not completing them in time.

The FGDs with water users in Morogoro Municipality revealed that most people
connected to MORUWASA network still use water, which is under the supervision of the

COWSQO; thus, MORUWASA has not fully implemented its intended objectives to the
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people of Morogoro. This has been observed in Kilakala, Bigwa, Mzinga and Mindu
wards where many people use water connected through the efforts of COWSO under the
supervision of Water User Associations (WUAs), which are under the umbrella of the
Wami/Ruvu Basin office. One of the key informants in Kilakala had this to say,
“. .. Most of us have been connected to the MORUWASA network but we don’t
have any water, that’s why many people prefer to be connected to COWSO though
it’s more expensive than MORUWASA services” (Kilakala Ward officer key
informant interview organized on 6" February 2020).
MORUWASA is facing several challenges in Morogoro, which include lack of resources
especially experts and funds for water projects, lack of community awareness and poor
participation in water project planning and their implementations. In the study area, people

were not aware of MORUWASA’s duties and responsibilities.

“. . .In this area, MORUWASA has installed pipes that are too small to handle the
high pressure of water flowing to the community, as a result, most of the pipes get
damaged and eventually, water does not reach the people as it gets lost in the way.
If the Government knows MORUWASA as the institution responsible for water
supply, why don’t they support the institution to perform its functions easier?

(Mindu Ward Focus Group Discussion organized in 20" February 2020).

2) Wami / Ruvu of Tanzania Basin Office Wami/Ruvu Basin Office

The Government of Tanzania through its National Water Policy (NAWAPO) of 2002 has
established nine hydrological zones or River Basins including Wami/Ruvu to enhance
effective water resource management. Water Basins are part of the management
continuum starting with the upstream freshwater sources in the watershed, moving down

into the freshwater-seawater interface in the deltas and estuaries.
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The study revealed that Wami/Ruvu Basin is an institution that has been the main organ
for water users and the government. Similarly, the community believes that this institution
has the responsibility of managing, preserving, protecting and distributing water resources.

This means that Wami/Ruvu works closely with the community.

One of the responsibilities of this institution is to issue water permits to the group of water
users in areas where MORUWASA is not ready to offer service. Through this
responsibility, research results sometimes cause conflicts especially when MORUWASA
is ready to supply water services in the areas where community had already been granted
water permits. Through cooperating with the village/street communities, different plans
and strategies have been established to manage the water resources and this has brought

them closer to the community in water resource management.

Despite the existence of this institution, the study results show that the majority of the
community trusts MORUWASA. However, there are circumstances that prevent it from
performing properly. One of them is the interdependence of the sectorial responsibilities in
the respective sectors including Agriculture and irrigation, Electricity and hydropower,
Energy and mining, industrial which limit each other's functions due to interconnectedness
of the sectors with the Ministry of water.

“.......the integrated plan of water resources management and its uses are
supposed to start from the low to the national level to stimulate good results in
water resource management. I know this plan will be productive because five out
of eight basins have already submitted their plans to the Ministry of Water. We
will submit our plan soon dfter all the plans have been reviewed. I hope we will be

able to get one good plan for implementation.” (Wami/ Ruvu Basin Officer key

informant interview organized in 12" February 2020).
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3) Community Owned Water Supply Organizations (COWSO)

The functions of COWSO are to ensure a fair distribution of water among the
community members, resolve water conflicts, maintain proper relationships with other
government structures, ensure accountability in the water resource management,
oversee the implementation of water use by laws and facilitate water users to contribute
money for pump/tanks and water pipes maintenance (URT, 2002). This study noted
that, COWSO is actively involved in two wards except for Mindu, Kilakala and Bigwa.
There is COWSO known as SAKOVICHA which stands for Sangasanga, Konga,
Vikenge and Changarawe. This Organization used to unite water users through
principles of proper water uses and protection of the water sources. At Kilakala, there is
one organization with four groups of water suppliers under the union of (Umoja wa
Watumia Maji Bong’6la) and at Mindu, the water users community is known as
UWAJAKUVI, which stands for (Uwajibikaji wa Jamii Kupitia Vijana). The
organizations are not active at Kilakala, Bigwa and Mindu due to the presence of
MORUWASA services. Generally, legally COWSO is not allowed to operate in urban

areas where UWA is available especially in the Morogoro Municipality:

““After realizing that the water volume in the river was decreasing and the
community could not afford water pipes, we established a union known as
UWAWAMABI which stands for (Umoja wa Watumiaji wa Mto Bigwa) which,
currently has 9 groups, we then asked for support from the Tanzania Integrated
Water, Sanitation and Hygiene (IWASH) project which constructed a water
network by constructing a water tank to store water. The infrastructure had
been helping us for many years untii MORUWASA came and instead of

assisting us in maintaining the storage facility; they took it away and put it
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under their control” (Bigwa Ward Focus Group Discussion organized in 18"

January 18, 2020).

4) Water Users Associations and Village Committees
This study revealed that Water Users Associations and Village Committees worked
together on water resource management issues. They are fully responsible and trusted by
the community. The study found these institutions more active at Bigwa, Mlali and
Kilakala wards. For stance, FGDs from Mlali Ward reported that within the ward there are
committees under the supervision of Water Users Associations (WUASs) responsible for
the formulation and implementation of by-laws to govern water resources.
“We have by-laws implemented by the village government that govern the use of
water. WUAs with the village committees set by—laws that whoever goes against
them is punished by paying fines. Among by-laws implemented by the village
government include restricting washing clothes around the tap water surrounding
area, cutting trees, grazing animal and farming activities within 60 meters from
the water sources” (Mlali Ward Focus Group Discussion organized on 1* March,

2020).

3.8.1.2 Informal Water Resource Management Institution

Informal water resource management institutions are socially shared rules usually
unwritten aimed at protecting water resources. The study shows that NCA has institutions
such as norms, customs, traditions, cultural beliefs, values and others, which are under the
control of the community elders. The findings from KIIs and FGDs revealed that informal
institutions have a great role in water conflict management. Community elders as a part of
the community have the responsibility of supervising and preventing the destruction of

water sources through establishing or formulating plans, principles and regulations that
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will be followed by the people in a particular community. Among these principles is
ensuring participation of Women in water use, management and decision making,
ensuring sanitation of water points, mutual respect among water users at water points and
maintaining equal access to water resources (Gudaga et al., 2018). This is because the
main function of informal institution is to protect water sources from all traditional
activities that can cause destruction. The main informal institutions responsible for water
use management in the study area are discussed in the subsequent sections.

1) Community Leaders

According to the study results, there has been proper supervision and management of
water resources in the study area where this institution operates. One of the most
successful areas for the institution is Bigwa Ward whereby through community elders in
collaboration with Wami/Ruvu Basin officers, the Uluguru Mountains and Bigwa River is
properly managed and maintained. The findings revealed further that, community elders
have a huge contribution to water resources management since they are the ones closest to
water users than is the case with other institutions.

...... In the past, our ancestors took very good care of these mountains which
explain the history of water flowing from the mountains. However, in recent years,
the water sources on the mountains have been badly destroyed by human activities
to the extent that the mountains look deserted. At the beginning of the year 2000s,
we solely agreed as elders of the area to cooperate in ensuring the revival of the
natural vegetation in the area to its original condition by establishing ethics and
restrictions on the people from entering the mountains where our water source is.
Currently, little force is used in preventing human activities around the water
sources because the people now understand the importance of protecting the water
resource” (Bigwa Ward Officer key informant Interview organized in 12"

January, 2020).
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A study by Ambonisye (2019) conducted in Gairo found that informal institutions are
strong and powerful in managing water resources since they are led by community elders
with more indigenous knowledge thus contributing to effective conservation of water
resources using norms and taboos. a similar observation was made by Kabote and John
(2017) who found that water governance including groundwater is largely dominated by
informal institutions including norms at a local level. In this case, it is possible to reduce
water use conflicts in the community.
2) Presence of Dangerous Wild Animals
The study found that traditions have a strong influence and are properly utilized in
protecting and managing water sources. In all the study wards, only one (Bigwa) has been
observed to exercise the power of the community elders in protecting and preserving
water sources using their norms, which prohibit anyone from entering the forest without
following the regulations.
“. .. Whoever goes on the top of the mountains without following regulations can
face dangerous and huge snakes, hyenas and lions which could harm them and
this is due to good water source management that has supported the presence of
several wild animals occasionally in the area” (Bigwa Ward Officer key informant

Interview organized in 12" January, 2020).

3) Norms
The study found that norms are used to raise and improve the community awareness on
water conservation, law enforcement and community involvement in water resource

management.

“. .. In our village, we have norms that restrict us to behave different. We are

strictly not allowed to cut trees, the establishment of fire nearby water sources,
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grazing animals and farming activities within 60 meters from water sources”

(Mlali Ward Focus Group Discussion organized on 1* March, 2020).

3.8.2 Relationship between WRMIs and conflicts

According to the study results, there is a good relationship between water resource
management institutions though some institutions fail to fulfil their goals/roles due to
different circumstances such as materials, funds and human resource. In addition, informal
institutions have some influence, but are not properly implemented in protecting,
preserving and managing water sources in the study area. According to NAWAPO (2002),
MORUWASA was supposed to have a strong influence and direct link between itself and
other water users, but the opposite seems to be the case, whereby Wami/Ruvu Basin office
and the water users associations have stronger influence on water users that is the case
with MORUWASA on water users. Also Figure 3.1 shows that, the local government has
played its role in bridging the gap between water users and the formal/informal sectors.
Figure 3.1 shows further that all institutions are interdependent in water resource and
conflict management. This is to say, if every institution plays its part, then water resource

management will become stronger and therefore reducing the conflicts among water users.
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Figure 3.1: Relationship between WRMIs and conflicts

3.8.3 Conclusions and Recommendations

The main objective of this chapter was to map water management institutions, determine
the roles of these institutions and their contribution to reducing water use conflicts in the
Ngerengere catchment area. The study revealed poor collaboration among water resource
management institutions in enhancing water management in the study area. The study
revealed further that, resources such as financial, material and experts for water resource
management were among the constraints facing WRMI. These constraints were therefore
associated with underperformance of WRMIs in the study area. The study concludes that,
despite the availability of water management institutions, many of these institutions were

ineffective in performing their roles related to water resource management.

The study recommends that, there is a need for all stakeholders including the Ministry of
Water to establish a strong negotiation platform between the water resource management
institutions and water users (community). An integrated water resource management plan
is very important for sustainable water resources management. This will reduce water use
conflicts resulting from unsustainable utilization of water resources in the study area.
Proper cooperation among water resource management institutions will also enhance the

water resource management plan. Finally, there is a need for the government authority to
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strengthen financial conditions of their institutions and deploy enough experts to enable

them to perform their duties more effectively.
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CHAPTER FOUR

4.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

4.1 Summary

The main objectives of this study were to map the existing water resources management
institutions in the Ngerengere catchment area examine the main types and causes of water
use conflicts in the study area and determine the role of the existing water resources

management institutions on water use conflict management.

The study revealed that there are formal and informal institutions that deal with water
resources management but collaborated poorly with other stakeholders in enhancing water
resource management in the study area. The study revealed further that, conflicts between
domestic users themselves are the major problem caused by unsustainable use of water,
which does not meet the requirements for domestic use. Education level, misallocation of
water points and failure of Water Resource Management Institution were statistically and

significantly associated (P<0.05) with water use conflicts.

In addition, the study found that water resource management institutions in the

Ngerengere catchment area have three major roles namely, water resource management,
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water resources protection and water use planning. Institutions use different mechanisms
to implement National water policy including raising community awareness on water

conservation and law enforcement.

4.2  Conclusions

Generally, based on the study’s findings it can be concluded that water catchment
management institutions are not accountable for water service delivery in the Ngerengere
catchment area thus leading to water use conflicts and other factors associated with these

conflicts.

Furthermore, poor collaboration between water resources management institutions and
other stakeholders in enhancing water resource management is among the challenge
holding these institutions back from fulfilling their duties. Moreover, limited resources
such as financial, material and human resource for water management has been
compromising for the efforts of water resource management institutions resulted in

rendering services to the people.

4.3 Recommendations
In respect of the cited challenges and other related issues, the study recommends the
following:

i.Water resource management institutions should ensure good management and

availability of enough sources of water for ease of access to water resources.
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ii. ~ Water Resources Management Institutions should be accountable for water
service delivery in the Ngerengere catchment area to avoid water use conflicts

and overcome factors associated with these conflicts.

iii.  All stakeholders including the Ministry of Water should establish a strong
negotiation platform between Water Resource Management Institutions and
water users.

iv.  Integrated water resources management plan should be adopted as it is a very
important aspect for sustainable water resources management and water
distribution. This will reduce conflicts resulting in unsustainable utilization of
water resources in the study area. Proper cooperation among water resource
management institutions will improve the water resource management plan and

its utilization to the community.

v. The Government should strengthen water resources management institutions by
providing financial support and enough experts to help them perform their duties

more effectively.

4.4  Areas for Further Research

The current study was limited to water use management and water use conflicts in
Ngerengere catchment in Morogoro Region only despite the fact that there are other areas
that experience water use conflicts in Tanzania. A more inclusive study covering water use
management and water use conflicts is advised in future to ensure there are sustainable
ways in reducing water use conflicts. This study was also limited at assessing types and
factors associated with water use conflicts and in assessing water resource management

institutions and water use conflicts in Ngerengere water catchment. A more
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comprehensive study is recommended to find out on community capacity to solve water
use conflicts, the solutions to water use conflicts and the proper utilization of water

infrastructures in Tanzania.

APPENDICES

Appendix 1: Respondents Questionnaire

TITTLE: Water resources management and water use conflicts
Appendix 4.1.1: Questionnaire for Households Survey

Socio Economic Characteristics of Household Head General Information
Questionnaire NUMDET . ...........uuuiiii e

Date of INterVIeW . ..ooviii i e

IName Of INtEIVIEWET......uiitietiitiet et e ieeeeeeeeaeans

IName Of INteIVIEWER. ....utitiei et et et eeee e e e aans
1.Household head’s name: ............ccooiiiiiiiiiieeeeeeene

2. WA . e e

3.Date Of INtOIVICW: .. e e

Appendix 2: Socio-Demographic Characteristics

4.Sex

6. Relationship with the Household Head
i.  Head of household

ii.  Spouse
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iii.  Son/Daughter
iv.  Others (Specify)
7. Marital status
(i) Single
(ii) Married
(iii) Divorced/ Separated
iv) Widow
8. Education level
i.  No formal education
ii.  Primary education
iii.  Secondary education
iv.  Post- secondary education
9. Number of years spent at school or college?........
10. Occupations
i. Salaried employment
ii. Crop production
iii. Livestock keeping
iv. Trade/ Business
v. Others (Specify)
11.How long have you been staying in this Ward/ hamlet (Mtaa)?
(Specify)............
12.Where do you get water
i.  From the Ponds
ii.  Direct from River
iii.  Spring

iv. Rain water
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v.  Stream
vi.  From MORUWASA Network
vii.  Water Vendors Supply
13. Distance from your home to water service
i.  Within your home area
ii.  Within 400 meters from your home

iii. ~ More than 400 meter from your home
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Appendix 2: Conflicts Questions
1.What do you understand about water use conflict?
i.  Drought
ii.  Shortage of water
iii.  No water infrastructures
2. Do you experience water use conflicts in your area?
1. Yes 2. No
3. What are the common type and characteristics of water use conflicts in your area?
i.  Livestock keepers and Irrigators
ii.  Domestic water users and irrigators
iii.  Upstream and downstream water users
iv.  Irrigators and Irrigators
v.  Domestic users and Livestock keepers
vi.  Domestic users and domestic users
If Others (SPECITY).c.uviieuieeiieieeiee ettt ettt re e st e e e e sneaens
4. What are the types and major causes of water use conflicts in your area?
i.  Excessive use of water
ii.  Big number of livestock keepers and farmers
iii.  Shortage of water
iv.  Illegal connections
5. What are your water sources for domestic use in your area?
i.  Rain harvesting
ii.  Springs
iii.  Rivers
iv.  Ground water

v.  Wells/Boreholes
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vi.  Mindu Dam
6.If more than one source is used which one do you use most?
i.  Rain harvesting
ii.  Rivers
iii.  Ground water
iv.  Springs
v.  Wells/Boreholes
7.If the source(s) you mentioned above is multiuse, what are the key uses in terms of
Importance (rank)?
i. ~ Domestic
ii.  Irrigation
iii.  Livestock watering
iv.  Others (Specify)
8. Is the source of water you identified above, enough for your daily requirement?
1. Yes 2.No
If No, what are the other alternatives for getting water for your daily requirement?
8. In case there is water shortage, are you ready to use water less than your need so as to
provide for other water users
1. Yes 2.No
If NO ZiVe TEASON (S) WHY eeviiiiiiiiiiieeieeie ettt ettt e sae e e ste e aeebeesssasaeees
10. If yes how much you ready to reduce? ..........cccccceeeuveecvernerennnnn.
1. Quarter 2.0ne third 3.Half  4.Three quarters
11. Are there institutions which are responsible for water resources management in your
area?
1. Yes 2. No

If yes, how Many are they?.........cocuiirieeiienieeeerteeeee e ettt e e et e e et e e eee e e nes
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12.1s there fair / equal distribution of water among the users?
1. Yes 2.No
If No, what causes the unfair distribution of water among the water users?
i. Shortage of water
ii. No water connections
iii. Population increase
13. Which group frequently instigates the conflicts than the other?
i.  Domestic users
ii.  Farmers
iii.  Industries

iv.  Others (Specify)
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Appendix 3: Socio-economic impact of the Water use conflicts
1. What are socio-economic impacts of water use conflicts?
i.  Building House
ii. ~ Own Commercial Transport
iii. ~ Other income generating activities
iv.  Changing life style
2. Which group is mostly affected by water use conflicts?
i.  Women
ii.  Youth
iii.  Men
3. What is the main economic activity in your area?
i.  Irrigation
ii.  Fishing
iii.  Livestock keeping
iv.  Stone breaking

v. Blocks maker
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Appendix 4: Resolution and Management questions
1. What are solutions to the conflicts at grassroots level?
i. ~ Community involvement in water use plans
ii.  Provide awareness to the community in water resource management
iii. ~ Law enforcement
iv.  Others (Specify).....cceviiiiiiiiiiiiiiiiiiiene,
2. What measures to be considered in solving the conflicts at higher (district, regional,
national) levels?
i. ~ Community involvement in water use plans
ii.  Provide awareness to the community in water resource management
iii. ~ Law enforcement
iv.  Amend policies according to challenges
v. Others (Specify)......cceviviiiiiiiiiiiiiiiiiiens
3. Which measures are experienced to be effective?
i.  Community awareness in water resource conservation
ii.  Law enforcement
iii. ~ Use Community elders on catchment management
4. Are the solutions/measures in favor of any user group?
1. Yes 2.No
If Yes. How do you manage to maintain peace?...........cccceeeevvereenueenvenne
5. In what ways do you think different water user groups in a given mtaa/locality can both
use water peacefully?

1. Yes 2.No
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Appendix 5: Checklist for Key Informant

1. Personal details

2. Is your institutions responsible for water resource management?

I Y @S, HOW? ..ottt eetnae e e enaaeas
TEINO, WRY 2.ttt sttt e et en
3. How do your offices manage water use conflicts in your area?

4. How does your office cooperate with other Institutions in managing water use conflicts?
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Appendix 6: Checklist for Focus Group Discussion

1. What do you understand about Water resource management institution?

2. Do you have Water Resources Management Institutions in your area?

3. Mention water management institution in this area?

4. Do you experience water use conflicts in your area?

5. What are measures taken by WRMI’s to prevent water use conflicts in your area?
6. How community being participated on water resources management in this area?
7. Is there Tradition leader in this area?

8. How does Traditions leader involve in water resources management in this area?



67

Appendix 7: Mapping Existing Water Resource Management Institution In The
Study Area
1. What institutions are involved in planning the use of water resources in your area?
i. ~ Wami Ruvu
ii. MORUWASA
iii. RUWASA
iv.  Mtaa/ Village committee
v.  Environmental committee
2. What institutions involved in protection of water catchment management?
i. ~ Wami Ruvu basin
ii.  Mtaa/Village committee
iii. ~ Community elders
iv.  Environmental committee
3. What mechanism are used by different institutions to implement water policy?
i.  Provide awareness to community
ii.  Water policy enforcement
iii. ~ Community involvement
4. Is there any Linkages between Land use and Water use
1. Yes 2.No
5.If Yes or No above, HOW?.....c.cvvvviiiiiiiiniinnnn,
i.  Irrigation agriculture
ii.  Fishing
iii.  Livestock keeping
iv.  Stone breaking

v.  Timber harvesting
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6. Which institution is responsible for water catchment management in your area?
i. MORUWASA
ii. Wami Ruvu Water Basin office
iii. Village / Mtaa committee
iv. Community elders
v. RUWASA.
7. Which Institutions are responsible for water supply in your area?
i. MORUWASA
ii. Wami Ruvu Water Basin office
iii. Village / Mtaa committee
iv. Community elders
v. Environmental committee
vi. Water uses association
8. Which institutions are responsible for resolving water use conflict in your area?
i. MORUWASA
ii. ~ Wami Ruvu Water Basin office
iii.  Village / Mtaa committee
iv.  Community elders
v.  Environmental committee

vi. Water uses association
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Appendix 8: Factors associated with Water use conflict in your Area

1. Are social issues among the factors causing water catchment and water use conflict

area?
1. Yes 2.No
I YeS, HOW o e

2. What are an Environmental issues factors causing water catchment and water use

CONTIICES IN YOUT @I@AY......eeeeveetieeieeiteeitees et e eeeen eeteeteaneetenneeneennennenns

3. Political issues are among the factors causing water catchment and water use conflicts
in your area?
1. Yes 2.No
I Y S, MOW . .ot e
4. Population increase are among factors causing water use conflicts in your area?

1. Yes 2.No

5. Is the miss allocation of water service points causing water use conflicts?

1. Yes 2. No

(a) If Yes,

HOW? .ottt ettt be e s snee s

(b) If No

HOW? .ottt ettt st sabe e s sbae e s naeeeane

6. Traditional, norms and values that govern water catchment areas are the source of water
use conflict in your area?

1. Yes 2.No

I Y EeS OF INO, HOW oottt e e
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7. Lack of community involvement in water catchments management is the source of
water use conflict in your area?

1.Yes 2.No

I Y @S, NOW? ittt ettt e e e ettt e e e e s sessabaabeeeeeesssssassraseaes

8. Failure of institutions to manage water Catchment is the source of water use conflict in
your area?

1. Yes 2.No

I Y @S, HOW?..uveeiieteeee ettt et e et eeeate e e eeaaeeeeennes

THANK YOU FOR YOUR COOPERATION
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Appendix 9: Types of Water use conflicts In the Study area
1. What are the main types of water use conflicts in your area?
i.  Domestic and domestic water use
ii.  Irrigators and irrigators
iii.  Upstream water use and downstream water use
iv.  Farmers and domestic water use
2. Why these conflicts are outstanding in this area?
i.  No community awareness on water catchment management
ii.  Water shortage
iii.  Population increase
iv.  Irresponsibility of Water Resource Management Institution
3. What internal and external catalysts to the conflicts?
i.  Wami Ruvu basin
ii. MORUWASA

iii.  Political leaders/ political issues

THANK YOU FOR YOUR COOPERATION
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Appendix 10: Roles of Water resource Management institutions on Water use
conflict Management
1. What are the major roles of the following institutions on water use conflicts
management in your area? (Multiple responses possible)
(a) Policy makers
i. Produce water policies
ii. Collect data and information on water catchments and water use conflicts
iv.  Amend policies according to challenges
iv. Provide policy awareness to the community
v. Enforcement of the law  other (specify)........c..cooviiiiiiiiiiin i
(a) Community elders and customs
i. Local-level management of allocated water resources
ii. Conservation and protection of water sources and catchment areas
v.  Observe traditions and customs for water sources sustainability. Other (Specify)
© Rules and Regulations
i. Ensure equitable and fair distribution of water among users
ii. Maintain peace and harmony among water users.
iii. Law enforcement
(d) Village leaders/ Mitaa committees
i. Mediation of disputes among users and between groups
ii. Participation in the preparation of water utilization plans
vi.  Conservation and protection of water sources and catchment areas
iv. Enforcement of the rules and regulations
V. Build trust between stakeholders and partners

(e) Industries
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i. Participation in the formulation of water utilization plans

ii. Pay water bills

iii. Abide to the rules and regulations from water authorities

iv. To protect water sources and infrastructures. Other (Specify)......... .........
(f).MORUWASA

i. Mediation of disputes among users and between groups

ii. Administer and collect the water use fees

iii. Issuing of new water connections to customers

iv. Ensure regular water supply maintenances

v. To ensure efficient and effective water use and ensuring return flows
Vi. Enforcement of the law

Vii. To protect water sources and infrastructures

(g) Wami Ruvu Basin Office

i. Mediation of disputes among users and between groups

il. Conservation and protection of water sources and catchment areas

iii. Monitor the available water resources in the basin

iv. Regulation of existing and issuing of new water right permits for water
abstractions

V. Administer and collect the water abstraction fees

Vi. Enforcement of the law

i.  Build trust between stakeholders and partners
viii. To protect water sources and infrastructures
(h)Domestic Users
i. Mediation of disputes among users
ii. Participation in the preparation of water utilization plans

iii. Abide to the water use permits and regulations. Other (Specify).........
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(i)Irrigation Schemes

i. Mediation of disputes among users

ii. Participation in the preparation of water utilization plans

iii. Abide to the water use permits and regulations

iv. Formulate by-laws for efficient and effective distribution of water among members.

Other (SPECITY ). .ttt e e

THANK YOU FOR YOUR COOPERATION
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