


  
 

- 

 

                                                

                                                BAHIR DAR UNIVERSITY 

       BAHIR DAR INSTITUTE OF TECHNOLOGY- BAHIR DAR UNIVERSITY 

                         SCHOOL OF RESEARCH AND GRADUATE STUDIES 

             FACULITY OF CIVIL AND WATER RESOURCES ENGINEERING 

IN WATER SUPPLY AND SANITARY ENGINEERING 

Master  Thesis 

on 

EVALUATION OF RURAL WATER SUPPLY SCHEMES SUSTAINABILIY 

                               IN DESSIS ZURIA WOREDA      

                   South Wollo Zone, Amhara Region, Ethiopia 

                                                               By 

                                                  Awol Mohammed 

 

Bahir Dar, Ethiopia  

October, 2021 

 



i 
 

 

 

    

 

 Evaluation of Rural Water Supply schemes Sustainability in Dessie Zuria Woreda, South Wollo 

Zone, Amhara National Regional State, Ethiopia 

By 

Awol Mohammed 

Thesis 

 Submitted to the school of Research and Graduate Studies of Bahir Dar Institute of Technology, 
in partial fulfillment of the requirements for the degree of Master of Science in the water supply 
and sanitary Engineering in the faculty of civil and water resource engineering.  

 

 

Advisor Name: Dr. Dagnachew Aklog (Ph.D 

 

 

 

Bahir Dar, Ethiopia 

October 2021 

 

 

 

 



ii 
 

 

 

 

 



iii 
 

   

 

 

 

 

 

 

 

 







vi 
 

 

Table of content 

ACKNOWLEDGEMENT ............................................................................................................. iii 

ABBREVIATIONS ......................................................................................................................... v 

Table of content ............................................................................................................................. vi 

List of table ..................................................................................................................................... x 

List of figure .................................................................................................................................. xi 

ABSTRACT .................................................................................................................................. xii 

1. INTRODUCTION ...................................................................................................................... 1 

1.1. Background ......................................................................................................................... 1 

1.2. Statement of the Problem .................................................................................................. 3 

1.3. Objective of the Study ........................................................................................................ 4 

1.3.1. General objective ........................................................................................................... 4 

1.3.2. Specific objectives ......................................................................................................... 4 

1.4. Research Questions ............................................................................................................ 4 

1.5. Significance of the Study.................................................................................................... 5 

1.6. Scope of the Study .............................................................................................................. 5 

1.7 .Limitation of the Study ...................................................................................................... 5 

1.8. Organization of the Thesis ................................................................................................. 5 

2. LITERATURE REVIEW ........................................................................................................... 6 

2.1. The Concept of Sustainability ........................................................................................... 6 

2.2. Sustainability in Rural Water Supply .............................................................................. 8 

2.3. Sustainability of Water Supply in Ethiopia ..................................................................... 9 

2.4. Determinants of sustainability ........................................................................................ 10 

2.4.1 Social factors ................................................................................................................ 11 

2.4.2 Financial/Economic factors .......................................................................................... 11 



vii 
 

2.4.3 Technical sustainability factors .................................................................................... 12 

2.4.4 Institutional and legal factor ......................................................................................... 12 

2.4.5 Environmental Factors .................................................................................................. 13 

2.4.6 Community participation and schemes sustainability .................................................. 14 

2.4.7 Community Water Supply Schemes Management ....................................................... 15 

2.4.8 Conceptual framework of rural water sustainability .................................................... 16 

3. MATARIALS AND METHODOLOGY OF THE STUDY .................................................... 18 

3.1. Description of the Study Area ......................................................................................... 18 

3. Methods of Data Collection ..................................................................................................... 21 

3.1 Primary data collection method ....................................................................................... 21 

3.1.1 Household survey prepared questionnaires .................................................................. 21 

3.1.2 Key informant interview (KII) ..................................................................................... 21 

3.1.3 Focus group discussions (FGDs) .................................................................................. 22 

3.1.4 Field observation and transect walk ............................................................................. 22 

3.2 Secondary data collection method ................................................................................... 22 

3.3. Sampling Techniques and Sampling Size ...................................................................... 23 

3.3.1. Selection of Sampling Households .............................................................................. 23 

3.3.2. Selection of Kebeles .................................................................................................... 23 

3.3.3. Selection of Water Supply Schemes ............................................................................ 24 

3.4 Method of data analysis and quality management ......................................................... 25 

3.5 Indicators of sustainability ............................................................................................... 25 

3.5.1 Physical condition of system ........................................................................................ 25 

3.5.2. Consumer satisfaction.................................................................................................. 25 

3.5.3. Operation and maintenances ........................................................................................ 25 

3.5.4. Financial Management ................................................................................................ 26 

3.5.5. Willingness and Ownership: ........................................................................................ 26 

3.6 Scoring ................................................................................................................................ 26 





ix 
 

4.5.4 Willingness and ownership ........................................................................................... 58 

4.5.5 Financial Management ................................................................................................. 58 

4.6 Overall Sustainability Scores ........................................................................................... 60 

4.6.1 Sustainable schemes ..................................................................................................... 60 

4.6.2 Potentially sustainable schemes.................................................................................... 61 

4.6.3 Unsustainable schemes ................................................................................................. 61 

5 .CONCLUSION AND RECOMMENDATION ....................................................................... 63 

5.1 Conclusion .......................................................................................................................... 63 

5.2 Recommendation ............................................................................................................... 64 

6. REFERENCES ........................................................................................................................ 65 

7. Appendix .............................................................................................................................. 71 

7.1 Appendix one Tables on selected kebele ......................................................................... 71 

7.2 Appendix two Sub Indicators Questions ......................................................................... 72 

7.2.1 Sub-indicator questionnaires ........................................................................................ 72 

7.3 Appendix three Questionnaire ......................................................................................... 75 

7.3.1 Household Survey Questionnaire ................................................................................. 75 

7.3.2 Checklists for Focus Group Discussion ........................................................................ 83 

7.3.3 Checklist for Key informant interviews (KII) .............................................................. 87 

7.3 Appendix four Site Observations ..................................................................................... 90 

7.4 Appendix five Answers Code and Sustainability Weighting Scores............................. 92 

 

 

 

 

 













3 
 

number of beneficiaries of the schemes, about 143,125 i.e. 76.74% of people of woreda get water 

supply services from the developed schemes. However, currently, many of the population are not 

getting water successfully because a considerable number of the schemes became nonfunctional 

and functional schemes provide the service with a break at the time of the survey. Based on the 

survey of 50 water points 52% are properly functional, the remaining 25.9% were non-functional 

and 22.1% were semi-functional. 

1.2. Statement of the Problem 

In Africa, around 300 million people do not have access to safe drinking water and 313 million 

have no access to sanitation. That means; Africa has the lowest total water supply coverage of all 

the continents in the World (Akalnew, 2017) About 84 percent of population of Ethiopia lives in 

rural areas. the major sources of drinking water are surface run offs ,unprotected springs, ponds, 

rivers, and hand dug wells whose health risk is significant as they are exposed to contamination 

caused by human beings, livestock, wildlife and uncontrolled flooding.  

In Ethiopia 33% of rural water supply, schemes are non-functional at any time, owing to lack of 

funds for O&M, inadequate community mobilization and commitment and a lack of spare parts 

(Gurmessa & Mekuriaw, 2019). Early inventory result of National WaSH Inventory, shows that 

the rural water supply scheme functionality has been improved and reaches 75.53 percent and it 

was better for Amhara region (79.62 percent) in 2011(Welle, 2013).These may be due to 

implementation of a large number of water supply schemes through the community managed 

project approach. 

 Schemes are designed and implemented to meet specific goals and achieve desired change (Al-

hajri, 2017), describes a project as a set of coordinated activities with a specific start and finish 

time, pursuing a specific goal with constraints on time, scope and resources. Implementation of 

most projects may be successful but their sustainability may remain a challenge. Large numbers 

of projects implemented at huge costs often tend to have trouble with sustainability. 

Furthermore, the RWSS identify several responses for the high failures rate, including 

inappropriate technology selection; poor construction and lack of quality material, lack of 

community participation and subsequent sense of ownership, poor community organization or 

cohesion; lack of spare parts and professional support (DWWO RI, 2020). 
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1.5. Significance of the Study 

This study is to the better understanding of problems and factors related to sustainable 

management of rural water supply system. Moreover, to provide inputs to the regional and 

Woreda water supply sector and regional government to consider or take into account the results 

of the study for the future water projects implementation in Dessie Zuria Woreda. The findings 

of the study will serve as an input to rural water supply actors to intervene and take effective 

approach to sustain the water system and contribute in the rural water supply framework. 

1.6. Scope of the Study 

The scope of the study is limited in space and theme. The challenges of Sustainability   on rural 

water supply systems constructed in the   Dessie Zuria Woreda. It has a primary focus on the 

determinant factors that affecting of sustainability rural water supply schemes in the study area. 

1.7 .Limitation of the Study 

The study will focus on the sustainability of Hand dug wells (HDWs),and spring development 

(SDs) , which are the predominant improved sources of water supplies in  Dessie zuria  woreda 

level. This is a limitation because sustainability of rural water supply may lie in other types of 

technology, other type of water technologies like Rural piping systems (RPSs) ,Sallow Wells 

(SWs) and  Deep Wells (DWs) are  in the woreda are very less .so the resource for the research is 

limited it will focus on these two types of technologies. 

1.8. Organization of the Thesis 

The thesis consists of six chapters. The introductory part is the one section that deals with 

background overview of the study, statement of the problem, objectives and research questions, 

and significance of the study. The Second chapter Review of some relevant literature is 

presented .The third chapter explains the geographical profiles of study area, methodology 

,sources of data, decision regarding sample procedures and sample size and statistical tools used 

in data analysis.  Chapter four deals data analysis and discussions. Chapter five is summarized 

with conclusions and some recommendations, chapter six deals with reference and chapter seven 

finally, review of some appendix. 
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by the World Bank(Tadesse et al., 2013).The concept also incorporates institutional or 

managerial questions in that sustainability is achieved when prevailing structures and processes 

have the capacity to continue their functions over the long term (Lencha, 2012). Sustainable 

development involves the simultaneous pursuit of economic prosperity, environmental quality 

and social equity. Companies aiming for sustainability need to perform not against a single, 

financial bottom line but against the triple bottom line.  

The determinant factors for the sustainability of rural water supply systems are categorized in to 

two main categories. These are pre implementation factors and post implementation factors. 

Community participation, technology selection, site selection, demand responsiveness, 

construction quality, population and training are some of the pre-implementation factors. And 

post-implementation factors are technical support, community satisfaction, institutional and 

financial management, training and willingness to sustain the water project (habtamu, 2012). The 

effective operation and maintenance (O & M) of rural water supply systems is crucial element 

for the sustainability of the water project. The community management of rural water supply 

systems on operation and maintenance (O & M) is not successful, if financing resources are not 

available and frequent supports are not provided(habtamu, 2012). Budgeting sufficient funding 

for rural water supply systems is an important issue for sustainability and proper maintenance but 

not only one. 

The choice of technology is also important (Andres et al., 2018) The fixed costs associated with 

installing wells and pumps significantly affect their number and location (Andres et al., 2018). 

Furthermore, hand pump failures often result in extended service disruption leading to high but 

avoidable financial, health, and development costs. There are several innovative ways of 

addressing these problems. For example, one manually operated hand pump employs a gear 

drive in the power train to ease operations and at the same time increase efficiency (Department 

of Energy and Hydraulic Institute, 2006). These studies suggest that even small increases in 

efficiency can have sweeping results, considering the critical nature of hand pumps. Evidence 

shows that aid disbursements make a strong, positive, and significant contribution to improving 

access to WASH services (Andres et al., 2018) in lower-middle-income countries but notion 

low- or upper-middle-income countries. This contribution was found to be greater in rural than in 

urban areas. Another recent study suggests that donors need to increase aid allocation to WASH 
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Definition of terms 

Rural: it based on criteria a population size or density. rural population in Ethiopia is no 

municipality service and their economic activity is predominantly based on agriculture. Or to 

estimate rural water demands in the Water Sector Development Program, Ministry of Water 

Resource defined Rural areas as those having a population of less than 2,500 in the base year 

(World Bank, 2006). 

Community: Community refers to a group of households in a particular area that share one or 

more rural water supply facilities. 

Community participation: is a process by which individuals, families or communities assume 

responsibility for local problems and develop a capacity to contribute to their own community 

development. 

Community Management refers: to the capacity of a community to control or at least strongly 

influence the basic decisions over construction and management of its water supply system 

(Evans, 1992). 

Rural Water Supply (RWS): refers to provision of clean and safe water to rural communities 

through construction of boreholes, protected wells and springs. 

Functionality: refers to the percentage of water points working at any given time and is 

normally measured by a one-time check on a water facility or water point to determine whether 

the system is working at the time, and is normally a binary condition (yes/no), (Kassa, 2014). 

Water Supply Facility: Water Supply facility Refers to 1 Hand dug wells, and spring 

developments for my thesis water supply facility is interchangeably used with water schemes or 

water supply systems.b n 

2.3. Sustainability of Water Supply in Ethiopia. 

The Ethiopian government (subsequently the regional governments) adopted the National Water 

Resources Management Policy(Braga et al., 2009) So, as to increase and sustain water supply 

services in both rural and urban areas. The overall goal of the policy is to enhance and promote 
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2.4.1 Social factors 

A number of studies in the sustainability discourse have assessed water supply systems using 

social factors. Community participation is one of the sub-factors under social factors besides 

conflict management, representation of men and women and participation of vulnerable groups 

in water projects. In Ethiopia, (Jiménez et al., 2019) also concluded that due to limited 

participation in planning and decision making at different stages of the project cycle, the water 

supply systems were not sustainable. Their conclusion contradicts the findings of(Jiménez et al., 

2019) that community participation in making technical decisions had a positive relationship 

with sustainability. Successful community participation that goes beyond mere consultation and 

includes a dialogue on technology options has been recommended for sustainability to be 

achieved (U-Dominic & Godwin, 2018).Development practitioners have advocated for the 

representation of women and poor households in decision making for sustainability to be 

achieved (Tendaai Kativhu, 2016).  

2.4.2 Financial/Economic factors 

The economic factors that influence sustainability include the establishment of an O&M fund, 

regularity of making financial contributions by water users, adequacy and transparency in 

managing O&M funds contributed by water users, and rules on making financial contributions. 

(Tendai Kativhu, 2016)The financial sub-category of sustainability includes issues of community 

financing and the cost of operation, maintenance and repairs(WESS, 2013)The failure of 

community revenues to generate sufficient funds for required repairs informing their view that 

communities should chose technologies and set tariffs that are affordable and commensurate with 

their economic status and the inability of communities to collect sufficient revenue for repairs 

could reduce the life expectancy of installed water supplies (Akalnew, 2017). Sustainability of 

rural water supply schemes are financial ability to meet the cost of maintenance that is the 

Presence of tariff structure covering O&M and replacement cost willingness and ability to pay 

and financial management system (habtamu, 2012). (Mavhura & Manyena, 2018), found the 

majority of communities willing to pay, but that not all had the ability to pay the real cost of 

repair and maintenance work. With highly seasonal cash flows and little spare cash existing in 

rural communities, Whittington observes that communities are not moving towards a financially 

sustainable future. The need for realistic and transparent financing mechanisms where 

contributions; are well-managed and invested in maintenance and repair was emphasized by 
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sustainability the most promising support activities identified were those relating to 

administrative management and system operation. 

 (Whittington, 2008), conclude that community participation has gained widespread acceptance 

as a prerequisite for sustainability but community management has not. Under community 

management, a committee of community members is given responsibility for managing the water 

supply (Peter A Harvey et al., 2007). The community management model is the most widely 

adopted approach to managing rural water supplies in Africa(Peter A Harvey et al., 

2007).Communities are not always motivated to manage water points effectively. found the 

sustainability of water supplies was improved by the existence of a community management 

committee.. With an estimated 30% of hand pumps not working in Africa, (Peter A Harvey et al., 

2007)argues there is evidence that only limited success has been achieved through the approach. 

When communities perceive a significant improvement in water services, they are usually more 

willing to pay for O&M willingness-to-pay is also affected by community perceptions of 

ownership or sense of entitlement to free services from the government. Although varying 

conclusions have been drawn on the nature of external support required, the most recurring 

forms of support include specialist technical and managerial assistance, capacity building in 

technical and financial management, conflict management, monitoring and motivation  

(Whittington, 2008) 

2.4.5 Environmental Factors 

 Studies that have incorporated environmental factors in assessing sustainability are not common. 

According to the sustainability literature, environmental factors that are used to assess 

sustainability are availability and adequacy of water supply, water quality at source and potential 

for contamination(TendAi Kativhu, 2016)For comparative reasons these environmental factors 

will be used in this study. In their findings they noted that in such cases users opted for water 

from sand abstraction sites as  Furthermore, water quality problem can be easily understood and 

mitigated by routine testing and understanding the nature of the geology and ground water 

resources (Edition, 2016)Otherwise, if minimum quality standard of drinking water is not 

fulfilled, sustainability of water supply scheme would be questioned. In selecting site and 

appropriate method of developing and providing water for domestic uses, attention should be 

given to potential future demands on the system. The system should be designed with a view of 
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sector a profit motive and central government may see sustainable service provision as part of 

their broader development agenda. For whatever reason, and from whichever perspective, 

motivation is clearly a critical factor in post-project sustainability. Similarly, an adequate degree 

of social cohesion within a community is now considered by many to be a fundamental factor in 

sustainability. Full community participation promotes a proactive process in which the 

beneficiaries influence the development and management of development projects rather than 

merely receiving a share of project benefits (Mavhura & Manyena, 2018). Community 

participation creates an enabling environment for sustainability by allowing users, as a group, to 

select the level of services for which they are willing to pay, to guide key investment and 

management decisions, and also to make choices and commit resources in support of these 

choices (Mavhura & Manyena, 2018). 

2.4.7 Community Water Supply Schemes Management  

Community management is the management option whereby communities, rather than 

government institutions or the private sector, have control over the management of their water 

supplies. The actual responsibility for the management lies ideally with a representative group of 

community people, often referred to as a water committee, chosen to take up this task. Although 

this group may opt for the involvement of local caretakers or small entrepreneurs, the committee 

remains in charge of ensuring a sustainable service and is accountable to the community at large. 

Supporting community management means taking into account that communities are made up of 

men, women and children of different socio-economic and cultural backgrounds, with 

sometimes-conflicting interests and ideas(Fonseca & Bolt, 2002). 

The concept of community participation implies that beneficiaries are involved in the 

development projects concerning them. However, the concept of community management refers 

to the capabilities and willingness of the community to be in control and determine the nature of 

development activities affecting them. In water supply and sanitation projects, community 

management refers to the fact that community exercises its responsibility of decision-making and 

becomes in charge of controlling the subsequent execution of these decisions during project 

development (Fonseca & Bolt, 2018). Management refers to using expertise in coordinating the 

efforts of people to accomplish desired goals and objectives using available resources efficiently 

and effectively. It comprises planning, organizing, staffing, leading and controlling of the rural 
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Abasokotu, Qelina, Gelsha, Tebasit, Asgedo, Qeygedel,  Glbte and Berara were selected due to 

the following reason:  

1. A mix of water supply technology options presents 

 2. The water schemes had been represented the sustainability index of the woreda 

3. Those kebeles are represented and specifies the woreda by geographical locations and socio-

economy of the people. 

 
 




































































































































































