



Functioning of Sanya-Kware sub-catchment water users association and its interface with local water institutions. A Case of Sanya-Kware Sub-catchment, Tanzania

ABSTRACT
	Document comenta 
	My Comment

	This study assessed the functioning of WUAs and attempted to describe its relation with existing local water institutional arrangements. 


	Goog attempt 



	The paper is based on three months of research in the Sanya-Kware sub-catchment, part of the Pangani river basin in Tanzania
	For a three month period work is more than enough. 



	
	

	The method used included interviews and discussions with the leaders of traditional furrow committees, WUAs, and PBWO staff.

	More details like functionalities how these are formed responsibilities assigned to water users could be included 



	Mapping and field observations were carried out to enhance the quality of data. 


	Digital Elevation Model could have been used to develop the detailed hydrological network of the basin and identification of sub catchments in more detail. 



	The results show that WUAs have neither involved local institutions in decision-making nor promoted education on properly managing water resources. 


	Problem identification is very clar 



	Farmers interviewed in the highland area stated that WUAs are an association of few people and, therefore, have no legitimacy because they were not properly involved in forming the association. 


	Basinwide planning will solve this problem



	Generally, local water institutions continue with their institutional setup in managing irrigation furrows with very little interaction with WUAs. 


	Problem is clear 



	The overlapping roles and responsibilities between WUAs and existing local water institutions appear to highlight the challenges of IWRM in an African river catchment.

	It is better to study the Sri Lankan traditional water managment system and apply basic principles appled there to paln Tanzaniyas water managment 




. 
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Among other things, the IWRM framework led to the introduction of Water User Associations (WUAs). 
These associations will be responsible for local-level management of allocated water resources, mediation of disputes among users and between groups within their areas of jurisdiction, collection of various data and information, participation in the preparation of water utilization plans, conservation and protection of water sources, and catchment areas, efficient and effective water use and ensuring return flows, enforcement of the law and implementation of conditions of water rights, and control of pollution (URT, 2002). 
In other words, using water resources without a water-user right is illegal. The Water Resource Act of 2009 stipulates that; 

any person who diverts, dams, stores, abstracts or uses water from surface or underground water source, or for any such purpose constructs or maintains any works, shall apply for a Water Use Permit in accordance with this Act" (URT, 2002).
This should be under the National physical Plan 

At the basin level, there is a mix of formal and informal arrangements, but the formal predominate, partly because informal arrangements are often still quite localized and do not encompass the whole basin as yet, and partly due to the general failure of formal national and basin-level water management systems to appreciate the informal arm (Sokile & van Koppen, 2004). 
Well Identified 

Mosha et al. (2016) noted that introducing water rights and cost recovery systems has not yielded an intended management goal. This attribute is confirmed by the fact that some farmers have constantly been trying to adapt, contest, or re-mold the formal rules based on their experiences and socially embedded institutions that fit their local conditions.
Formal rules may not formulated with the consultation of the genaral public, that may be the reasion.

Failure to consider the value of informal institutions in water use and management has been associated with increasing water conflicts (Maganga et al., 2004; Mahoo et al., 2015; Mosha et al., 2016; Kabote and John, 2017).
Water resources must be managed by the community as a community responsibility 

THEORETICAL PERSPECTIVE: THE CONTEXT OF FORMAL AND INFORMAL WATER INSTITUTION
Additionally, published studies from Tanzania have criticized WUAs for not sufficiently considering traditional or customary water management practices or local conflict mediation processes (Sokile and van Koppen, 2004; Komakech et al., 2011; Strauch and Almedom, 2011).
Before the research method objectives must be clearly defined

RESEARCH METHODS AND CASE STUDY

Research methods 
The objective of this research was to describe and analyse the functioning of a newly created water users association (UWAMASAKWA) and its interface with existing local water institutions in the management of water resources. 
The methods used included semi-structured interviews, focus group discussions, and participant observations in the sub-catchment. 
Interviews and discussions were held with the Sanya-Kware sub-catchment water user association leaders, the traditional furrow committee, and the Pangani Basin Water Office staff. Field observations were carried out to enhance the quality of data.
Describe what is furrow comittee and it functionalities in relation to water managment. 

Case study:  The Sanya-Kware sub-catchment – purpose of the case study and what to be retreved or proved 
Biophysical and socio-economic context

It is among the four sub-catchments of the Kikuletwa catchment. Sanya-Kware sub-catchment can be divided into four agro-ecological zones. A forest zone (above 1800m above sea level) comprises a government-gazetted forest reserve. The area experiences rainfall above 2000mm. Land use is mainly for the forest reserve and Kilimanjaro National Park.
Internationa forest clasification system must be used and hydrological network must be genarated using ArcGIS software. 

Currently, there is high competition over water needed for production between small-scale farmers and large estates. Ethnic groups are mainly the Maasai, the livestock keepers, and the Chagga.
Clearly identified the future conflicts 
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Figure 1:  A map of Kikuletwa catchment with sub-catchments in the Pangani basin.Source: PBWO (2012).
Water resources governance, policies and legislation in Tanzania

In many river basins in Tanzania, both formal and informal institutions exist. However, how they function is not well understood. 
Survey methods must be well defined prior to the survey to cover these major issues

In several cases, they are ignored by formal institutions despite the fact that formal and informal institutions are closely linked and greatly depend on each other. 
In some cases, there is only superficial contact among similar institutions, resulting in uncoordinated interventions, bypassing, and duplication of efforts. 
Well written 

In contrast, in other cases, there are troublesome overlaps resulting in power struggles and collisions in operation mechanisms. Water resources management requires that these two institutions co-exist and complement each other.
Well written 
Evidence indicates that informal institutions are valuable in water use, management, and resolving water conflicts (Sokile and Koppen, 2004; Strauch and Almedom, 2011; Mosha et al., 2016). 
Sub topic may be better to highlight the nigligance of traditional managment systems 
Tanzania has a National Water Policy formulated in 1991 and reviewed in 2002 to accommodate global-level development changes. The policy aims to provide a comprehensive framework for the sustainable development and management of water resources in the country (URT 2002). 
Ecotagging need to explained explained

The National Water Policy shows a clear link between water resources, livelihood security, and poverty reduction by focusing on three key areas: (i) water resources management, (ii) rural water supply, and (iii) urban water supply and sewerage. 
Sub topic policy review must be introduced 

The policy emphasizes community participation of water users in managing water and partnership with NGOs, the private sector, and other actors. However, the commitment of the private sector and civil society is overestimated, indicating that the policy is fundamentally flawed (Cleaver & Toner, 2006). 
Well understood 
While the policy stresses the community participation of water users in managing water, it hardly points out the specific roles of informal institutions and structures. 
The national water policy of Tanzania (2002) does not mention the role of informal institutions in water resource management. The policy mentions institutions for water management, namely, water basins, catchment committees, water user associations (WUAs), or water user groups (WUGs). All these are formal institutions.
Formal and informal institutions and their existing roles must be separatly doscussed.

Based on the National Water Policy of Tanzania and the Water Resources Management Act of 2009, the water resources management system in the country is governed by the Water Utilization (Control and Regulation) Act No. 42 of 1974 and its subsequent amendments Act No. 10 of 1981 that introduced pollution control aspects. 
Water governce and polution control sub headding may be appropriate
The management also includes the Minister of Water, who is responsible for national policy and strategy formulation, and the director of water resources, who provides advisory services to the government on all issues related to water resources. 
Graphical representation may be needed
Other governance structures include the National Water Board, Basin Water Boards, catchments, and sub-catchments water committees. However, the Water Utilization Act and other sub-sector-related laws are inadequate to meet the growing water governance challenges facing the country today at a local level (URT 2002). 
Need of capacity building should be discussed under separate topic  

This implies that concerted efforts are needed to build capacity regarding water governance at a local level. Statutory by-laws promoted by the local governments in the study area. 
This must be identified as a object and investigated during the survey can be addressed under recomendations. 

This being the case, as argued in the preceding sections, the National Water Policy can be partly blamed for failures to provide a clear direction that stipulates the roles of informal institutions. 
Community participation must be discussed separatly 

In order to achieve maximum community involvement, the water management policy would be expected to clearly stipulate and strategize the roles of informal institutions and structures instead of underestimating them.

Water Users Association in water management in Sanya-Kware sub-catchment
Komakech and Zaag (2011) claim that water user associations are better institutions for improved management of water resources and managing water conflicts, while they see the formalization of water allocation as leading to the exclusion of specific water users and generating water conflicts (Maganga et al., 2004; Mosha et al., 2016 & Richards, 2019). 
Well understood disparities and must be discussed in details

Richards (2019) and  Mdee and Harrison (2019) have noted that the water users' association (WUAs) has become the recommended collective way to deal with conflicts and manage resources. However, evidence suggests that WUAs can, in contrast to their stated aims, be exclusionary and elite-dominated, absorb limited resources, cause conflicts (between competing WUAs, and undermine other cooperative arrangements.
This problem must be further elaborated 
The water users association in Sanya-Kware sub-catchment was formed by PBWO as provided for in Water Resources Management Act No. 11 of 2009 as a result of National Water Policy (NAWAPO, 2002) which introduced the decentralization policy for WUA to work on behalf of Basin Water Boards;  
Basin water governce must be graphically represented. 

To unite all water users, To collect water user fees, to manage, distribute and conserve water from a source used jointly by the members of the association, to resolve conflicts between members of the association related to the joint use of a water resource through established laws, to protect and conserve water sources and environments, to acquire and operate any Permit under the provisions of the Act and manage water allocation to meet the IWRM principles in water resources management. Rewrite 
Local institutions in water management in the Sanya-Kware sub-catchment
Local institutions Informal institutions) include cultural norms, values, customs, beliefs, and traditions governing individuals' behaviour in society regarding water use (Kabote & John. 2017). 
Informal institutions are also understood as socially embedded institutions based on culture, social organization, and daily practices (Mosha et al., 2016). 
Informal institutions have roots in the local communities and are embedded in the existing customs, traditions, norms, beliefs, folklore, and tales (Sokile & Koppen, 2004).
Traditional Water managment stratergies and lack of policy attention  

The national water policy of Tanzania (2002) does not mention the role of informal institutions in water resource management. The policy mentions institutions for water management, namely, water basins, catchment committees, water user associations (WUAs), or water user groups (WUGs). All these are formal institutions.
Furrow committees should be discussed separatly

In the Sanya-Kware sub-catchment, traditional local institutions for water resources management have existed for a long time. These local institutions consist of traditional furrow committees. They are responsible for managing all water sources, water allocation among farmers, solving conflicts among water users, cleaning and maintaining traditional furrows, and formulating and implementing local water resource management rules.
Graphical representtaion is needed to ilustrate how these furrow comittees interact with the community and formal institutions. 

Sanya-Kware sub-catchment water users association and its interface with the existing local water institutions

WUA has no good linkages or cooperation with the traditional furrows committee in the highland zone. Survey results must highlight this 

Most (percentages needed) highland farmers are not aware of this new Water User Association (UWAMASAKWA). 
Local institutions (Number of local institutions identified must be included) have their by-laws and abide most by their cultural norms in water allocation and conflict resolution among the water users.
UWAMASAKWA introduced themselves to some highland farmers but did not get a good response because local institutions find it hard to implement new laws of (WUA), such as payment of entrance fees and annual fees to WUA. These must discusse under separate sub section and proved by survey results. 

They only prefer to be members of the Pangani Basin and pay the annual fee for the water use permit to the Pangani Basin Water Office (PBWO). 
Currently, the local institutions are better cooperating with the village governments in water allocation and conflict resolution among farmers or water users in the highland area.
Need more elaborated view on village govenrments

 In the midland area, almost all traditional furrows committees cooperate well with the WUA. 
Reasons must be proved with survey results

Local institutions work with WUA leaders in decision-making, water allocation, and conflict resolution among water users in the sub-catchment. During elections of the new members and formulation of traditional furrow committee by-laws, WUA leaders are usually invited to attend to make decisions. WUA also helps local institutions in punishing defaulters by using their local laws. Not clear Local law provisions must be highlighted. 
Furrow committees must be discussed sepaaratly 

TEGEMEO was weak and failed to unite all water users and to solve conflicts among water users in water management. Although they were very aware of this new association, local institutions have been reluctant to join the new water users association (UWAMASAKWA). 
New water use association would have been formed by aggrigating local traditional associations. 

Challenges associated with Sanya-Kware sub-catchment water use association in water resources management
The new water users association is not recognized by farmers because the formation of WUA started at the ward-level meeting where the committee was formed. References needed or survey results.
It did not start at the grassroots level in the villages, and the local community did not participate fully in the formation because it was a top-down approach. 
Currently, only a few traditional furrows have been registered as members of WUA; the remaining furrows have not been registered and continue with their traditional institutional setup in managing furrows. 
Low education and awareness of the local community make it difficult for them to work with the local institutions to provide education and awareness on how to use water sustainably. 
Finally, lack of political support, especially from the village government in one way or another, has made this newly created WUA not have a good linkage with the local institutions in managing water resources. 
Case study must come after the Results and discussion 

RESULTS & DISCUSSIONS
Results of the survey must be showcased at least in a table format. 

This is the discussion

The current water allocation and management arrangements in Sanya-Kware sub-catchment
Need to show how objectives are achieved via proposed methods

Water allocation and management at the basin level
The formal institutional arrangement for water resources management is clear on paper at the national level to the water user association level, but on the ground, the implementation is done arbitrarily. The Ministry for Water is directly linked with Basin Water Offices (through the water resources directorate and national water boards). The catchment and sub-catchment water offices link the basin water office with water user associations, as illustrated in Figure 2. This must be included in another section but not under the discussion of results 
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Figure 2: Current Institutional framework for water resources management in Tanzania. 

 Source: (PBWO,2012)

The Pangani Basin Water Office (PBWO) links directly with the new WUA (UWAMASAKWA). WUA has close linkages to the water users in the sub-catchment. 
Village govening system must be explained with a graphical representation 

Village government frequently passes by-laws that impact sanctions and penalties that seem to guide water allocations. Generally, they are in charge of water resources management and do not operate within hydrological boundaries. 

Clearly identified the very important fact. How about new WUA are they compatible with the hydrological boundaries? This has to be discussed. Must show in graphical form. 
It was formed to collect water user fees on behalf of the Basin Water Board (BWB), to resolve conflicts between members of the association related to the joint use of the water resource, and to manage, distribute, and conserve water from a source used jointly by the members of the water users association. 
Water fees collection must be graphically represented and separatly discussed 

However, WUA has failed to achieve these goals due to a lack of good coordination with other institutions and power overlapping  (Not Clear) in water allocation. 
Overlapping duties between two institutions must be discussed in details. Conflict management process must be separatly discussed 
For instance, WUA has failed to collect water users' fees to a large extent because PBWO still collects water user fees without effectively incorporating the newly created WUA. This brings confusion and overlapping of duties between the two institutions. 
This conflict must be surved and further investigated 

Local institutions (Traditional Furrow Committee) pay the annual fee directly to PBWO to get water use permits and have been reluctant to pay the water user fee to WUA.
This situation must be elaborated with survey results if possible and need to be included in the recomendation section. 
Under the functionalities must include activities other than fee collection like groundwater recharging overland flow managment. Etc. 

Functioning of Sanya-Kware Water Users Association (UWAMASAKWA) and its interface with local water institutions
     INFORMAL SYSTEM                                                     FORMAL SYSTEM








KEY

Similarities with the formal system

Advisory responsibility 

Figure 3: The current formal system structure and its interface with the informal system
Source: Not included Furrow committee is not mentioned 
According to the study, the newly created Water Users Association (UWAMASAKWA) has been new in the sub-catchment, especially at the village level, since the time of its formation. Lack of awareness by the villagers of the new system of water resources management (UWAMASAKWA) has made local water institutions continue with their institution set up in the management of irrigation furrows. 
55555555555555555555555555555furrows and conserving water sources. 
Groundwater fluctuation must be incorporated in to the survey and analyze results and identify community responsibiity for groudwater recharge 

However, they have not achieved the implementation of the participatory approach principle. Water users, especially the local farmers and pastoralists at all levels, have not been fully involved by WUA in water resource management. Well addressd 

Local water institutions are not much aware of the new IWRM approach implemented by the Water User Association due to a lack of proper education and awareness in the management of water resources. In lowland areas, local water institutions have at least achieved to recognize water as an economic good due to water scarcity by introducing water user fee to irrigation farmers. Therefore, challenges of implementing IWRM concepts in the sub-catchment have led to the complexity of interaction between water users association and existing local water institutions in managing water resources in the sub-catchment.

Scientific Review

Clarity and Coherence: The document is clear in outlining the key issues related to the functioning of Water Users Associations (WUAs) in the Sanya-Kware sub-catchment. It effectively explains the interplay between formal institutions (like UWAMASAKWA) and informal institutions (traditional water management practices). The structure is logical, with an introduction, discussion of local institutions, challenges, results, and conclusions.

However, while the content is generally coherent, the section on the challenges and functioning of the WUA could benefit from more detailed examples or case studies to strengthen the argument. For instance, more concrete instances of resistance or cooperation in specific areas would provide a richer understanding of the dynamics at play.

Methodology: The paper does not explicitly outline the methodology used for data collection and analysis. It is implied that the study is based on field observations and interviews with local water users and leaders. However, more information on the methodology would strengthen the scientific rigor of the paper. For instance, specifying the number of interviews conducted, the selection of study areas, or the types of data analysis techniques employed would make the research more transparent and reproducible.

Scientific Rigor: The review of literature is extensive and provides a strong theoretical framework for understanding the issues in water management. The integration of institutional economics and IWRM concepts is appropriate for this type of analysis. However, the paper could benefit from a more detailed discussion of the underlying causes of the challenges faced by UWAMASAKWA, such as political or economic factors that may be hindering its success.

Furthermore, there is a need for more robust data analysis, perhaps including statistical analysis or comparison of water management outcomes in areas with and without effective WUA involvement. This would provide stronger evidence to support the conclusions.

Recommendations for Improvement:
· Include more detailed methodological information, especially regarding data collection and analysis.

· Provide concrete examples or case studies to illustrate the challenges and successes of the WUA in different zones.

· Strengthen the discussion of political or economic factors that may affect the implementation of IWRM principles in the Sanya-Kware sub-catchment.

· Consider expanding on the implications of the findings for policy and practice in other regions of Tanzania or similar contexts.



By addressing these areas, the paper could be made more scientifically rigorous and provide more actionable insights for improving water resource management in Tanzania.

Recommendations for Improvement:

1. Incorporate Traditional Water Management Systems: Sri Lanka’s traditional water management system, particularly the interconnected cascade system, offers valuable insights for improving water management practices in Tanzania. This system, which has evolved over thousands of years, represents a transformative adaptation that balances human needs with environmental sustainability. The interconnected cascade system is designed to manage water efficiently by linking a series of small reservoirs, or "tanks," that allow for optimal water storage, distribution, and use. It functions as a holistic ecosystem, with careful attention to water conservation, drought resilience, and equitable water distribution among communities.

Recommendation: Tanzania could benefit from studying Sri Lanka’s hydraulic civilization and considering the application of similar systems for local water management. Integrating elements of the interconnected cascade system could offer a more localized, sustainable solution to managing water in areas with competing demands, particularly in the lowland and midland zones of the Sanya-Kware sub-catchment. This approach could enhance the effectiveness of Water User Associations (WUAs) by incorporating more flexible, community-based solutions that align with local practices and enhance cooperation between formal and informal institutions.

2. Research on Sri Lanka’s Hydraulic Civilization: Sri Lanka’s long history of managing water through a network of reservoirs, canals, and irrigation systems has led to a sustainable model that could be adapted to other regions facing similar water management challenges. The hydraulic civilization in Sri Lanka has been credited with the successful management of both surface and groundwater resources, often relying on decentralized decision-making and community-based governance. This has contributed to long-term agricultural productivity, equitable access to water, and minimized conflicts over water resources.

Recommendation: A comparative study of Sri Lanka’s hydraulic systems and their application in modern times should be conducted as part of a broader strategy to improve water governance in Tanzania. By analyzing how traditional water management systems in Sri Lanka have supported sustainable livelihoods, this study could provide key insights into how similar systems can be implemented in Tanzania’s sub-catchments, particularly in rural or remote areas. Furthermore, the inclusion of community-driven approaches in Tanzania’s water management frameworks would promote local ownership and greater legitimacy of the water management institutions, including the Water User Associations.

3. Integrating Traditional Knowledge with Modern IWRM Approaches: While Integrated Water Resources Management (IWRM) offers a framework for managing water across scales, its top-down approach in many parts of Tanzania has led to limited success, particularly when local knowledge and practices are disregarded. Traditional water management systems, such as those seen in Sri Lanka’s cascade system, offer practical solutions that could complement and strengthen IWRM frameworks in Tanzania. These systems emphasize the interconnectedness of water resources, the importance of local governance, and adaptive management practices that respond to changing environmental conditions.

Recommendation: Policy makers in Tanzania should explore how traditional water management systems, like the cascade system in Sri Lanka, can be integrated with IWRM frameworks to enhance local water management and ensure that the voices of local communities are heard. Additionally, incorporating traditional ecological knowledge could help identify alternative, sustainable solutions to managing water resources, particularly during periods of scarcity or environmental stress.

4. Capacity Building and Cross-Cultural Exchange: Building local capacity in water resource management through exposure to diverse models is essential for fostering resilience in water governance. Organizing exchanges and training programs that allow water managers, policy makers, and local communities in Tanzania to learn from Sri Lanka’s traditional water management systems could foster deeper understanding and mutual learning between the two countries.

Recommendation: A cross-cultural exchange program focusing on the study of Sri Lanka’s hydraulic civilization could be established. This would allow Tanzanian stakeholders, including local water institutions, Water User Associations, and government officials, to directly learn from Sri Lanka’s experience in managing integrated water systems. This exchange could focus on best practices in local water governance, sustainable irrigation practices, and conflict resolution mechanisms related to water sharing.



By incorporating these recommendations, Tanzania could strengthen its approach to water management by blending modern IWRM principles with traditional, community-based water management systems. The integration of Sri Lanka's ancient hydraulic knowledge could promote a more holistic, sustainable, and inclusive approach to managing water resources in the face of growing population pressures, climate change, and competing water demands.
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