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Abstract
The then drinking water supply system constructed by Asian Development Bank, was
converted to Multiple Use Water System (MUS) and named as Sankanda MUS. The
rationale behind this transformation was the utilization of water for other productive uses
such as micro-hydro and irrigation besides drinking only. This transformation was
achieved with the construction of a bigger reservoir tank with the technical assistance of
SAPPROS-Nepal and financial support of Poverty Alleviation Fund (PAF) – Nepal in
2012. The present study was carried out to assess various impacts and sustainability of
Sankanda MUS. Various participatory tools such as household questionnaire survey, Focus
Group Discussions, Key Informant Interviews and Field observations were adopted to
achieve the research objectives.
With the commencement of MUS in the area, multiple benefits such as time save in water
fetching, rural electrification, irrigation, food security and household nutrition, improve in
income level and living standards, education, health and sanitation and on top women
empowerment were seen among the local people. The three Community Organizations
formed for MUS constitute 72 % of women representatives from the area which comprises
household members from underprivileged groups too. Women were typically not involved
in decision making. However, with MUS, women are directly involved in making
decisions regarding crop selection, sale of crops as well as using the income for the
household purposes. With this decisive power in the hands of women, they have been
investing more money in their children’s education, the drop out and rate of absentees in
the local schools have drastically reduced. This is attributed to gradual increase in the
household income and availability of electricity at the households. The average annual
household income increased from NRs. 20,000 to NRs. 75,000 in some households, the
annual average income also reached to NRs. 130,000 from vegetable farming. Almost all
the households used to grow food for their living only, where majority fall in the food
deficit condition before MUS. The scenario has changed drastically, at present very few
households grow less than what required, most of the households have sufficient food
production from their farm, in some cases, households even produces surplus food which
will be sold in the market. Most of the women are found taking loans from the Credit and
Savings Groups to expand their vegetable business.
Sankanda MUS has indirectly contributed in improving the health and sanitation condition
within the community. Local people have been able to grow more vegetables for their own
consumption and also for sell. Households have constructed latrines which has
significantly contributed in maintaining the hygienic environment in the area. This
indicates people have become aware about their health and sanitation level that resulted in
the reduction in health cost. Sustainability of Sankanda MUS was assessed in terms of
sources, institutional, financial arrangement and social equity. The source lies in Khaptad
National Park which ensures the free from the pollution but the water yield is decreasing
therefore a new source needs to be added. Three COs are entrusted to look after the MUS,
which further form a Federation CO entrusted with the implementation and management
responsibilities of Sankanda MUS. The community people have increased the revolving
fund, and people are encouraged to take loans at a reasonable interest rate to start up or
expand the business, and availability of this fund provides sustainability to Sankanda
MUS. Social harmony and cohesion were seen and felt in the community which lagged
prior to MUS as there used to be conflicts due to a single water source in the community.
Thus increased economic return contributed on improved livelihood in the community.
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Chapter 1
INTRODUCTION
1.1 Background
Nepal is predominantly a rural society with 83% of the population living in the rural areas
(CBS, 2012). This mountainous country of diversity has 26.5 million people and more than
100 caste or ethnic groups with some 60 distinct languages or dialects. Extreme slopes,
high snow blocked passes, seasonally flooding rivers and landslides, as well as tropical
lowlands have led to strongly localized cultural and regional patterns. This regional
disparities within the country remains evident. Nepal’s decade maoist insurgency came to
an end in 2006 but the overall political instability continues. It has had a severe impact on
Far and Mid-Western development regions. These remain the least developed regions in
Nepal measured by practically any development indicator and when compared to the rest
of Nepal: gender and social discrimination indices, life expectancy, literacy rate and Gross
Domestic Product (GDP) per capita stand out (GoN and UNDP, 2014).
Agriculture is one of the main land uses in Nepal that contributes about 34% of total GDP.
Agriculture is directly related to the livelihoods of a vast majority of the country’s
population. A vast majority of the economically active population lives in rural areas and
practices subsistence agriculture. Agriculture is an important sector for any attempt to
increase income, reduce poverty and uplift living standard. In this context, Far and MidWestern regions are seasonally water-scarce and generally dry compared to the rest of
Nepal. The average annual rainfall of the country is about 1530 millimeters (mm) with
sharp spatial and temporal variations in rainfall and as compared Far-Western Nepal
receives merely 1000 mm (GoN, 2008).
Due to rugged and steep topography of the nation, no matter how many hazardous journey the
rural family members make, the family can never collect enough water for their needs
therefore a MUS brings enough water to these family and solve the problem of water being out
of reach (Practical Action, 2019). A multiple-use water system (MUS) is an improved
approach to water resources management (iDE, 2018) that caters mainly small holder
landowners and marginal households in rural hilly areas thereby contributing to alleviate
poverty and increase food security for poor and marginalized groups (ICIMOD, 2018). Water
for drinking and domestic use is given the main priority, with excess amount of water being
used for agriculture and irrigation. MUS, in addition to decreasing the work load of fetching
water, also contributes in increasing the condition of health and sanitation, enables
communities to improve their decisions on the allocation of resources (iDE, 2018). MUS is
constructed using local materials and water flows under gravity through a system of pipes that
conveys water from the source to a collection tank. The collected water is distributed through a
tap shared between the families (Practical Action, 2019). The beauty behind MUS is a secure,
convenient, sustainable source of water. MUS is superior to conventional water systems
designed for either agriculture or domestic needs as these separate systems suffer from
increased costs and inefficiency (iDE Nepal, 2019) and single use system eventually ends up
serving both uses. There are altogether nine projects involving MUS technology and supported
by various donor organizations (iDE Nepal, 2019). Many of the projects are completed, at
present two projects namely PAHAL and Solar MUS are the active projects being funded by
USAID and Renewable World respectively.
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1.2 Statement of the Problem
The Mid and Far Western regions of Nepal are characterized by extreme poverty,
remoteness, rugged terrain and difficult access, food insecurity and water scarcity. Mid
and Far Western regions were also the hot spot of the decade long internal armed conflict,
which cut these regions out from the mainstream development. In these poverty stricken
rural areas it is essential to broaden the scope across conventional sectoral objectives and
approaches to address the roots of poverty. By addressing poverty and livelihoods through
water resources management the community’s well-being, capacity, willingness and
ability to maintain water infrastructure are increased, thereby leading to sustainable and
efficient use of the available water resources. It was in this path, the capacity of the then
existed drinking water supply system was up graded and transformed into Sankanda
Multiple-Use water System (MUS). Since the implementation of Sankanda MUS in the
study area, the local people have been positively benefited (in terms of water accessibility,
health and sanitation, economic status, women empowerment, poverty reduction and many
more) which has changed the entire scenario of the village. It is important to assess those
impacts of Sankanda MUS on the local people, and correlate the contributions with
reference to Sustainable Development Goals (SDGs).
1.3 Research question
In the following research the various research questions have been formulated to seek the
answers for, which are as follows:
•
•
•
•

How has Sankanda Multiple-use water system (MUS) impacted the households and
community beneficiaries (directly & indirectly) in the study area?
How has MUS helped in poverty alleviation of the study area?
How Sankanda MUS has contributed in achieving the targets set in Sustainable
Development Goals in the context of study area?
What is the sustainability scenario of MUS project in terms of environmental (security
of source of water), managerial (institutional & financial) and social aspect
(community equity)?

1.4 Research Objectives
The major objective of the study is to analyze whether MUS can contribute towards
poverty alleviation of the study site.
•
•
•
•

To assess the direct and indirect impacts of Sankanda MUS on households and
community levels in the study area.
To assess the contribution of MUS on poverty alleviation in the study area.
To assess the contribution of Sankanda MUS in achieving the targets set in SDGs in
the study area.
To analyze the sustainability status of MUS project in terms of environmental (security
of source of water), managerial (institutional & financial) and social aspect
(community equity)

2

1.5 Significance of the Study
Multiple Use Water System is an emerging approach in domestic water supply services
sector. It is a focal point of meeting three major needs of any agricultural developing
countries i.e. accessible safe drinking water, agriculture development via irrigation and
poverty reduction. Besides, MUS offers significant advantages in generating more income,
saving time and improving the health, nutrition, food security of the people.
This study is particularly focused on the Thalara Rural Municipality ward number 3,
Bajhang District. This study aims to investigate the impacts of MUS in the lives of
community people and improving their poverty situation. The study is sought to be
significant because of following reasons:
•
•

Documentation of the direct and indirect impacts of MUS for achieving the poverty
alleviation. It helps in determining the positives of MUS along with different cases of
its impact on the lives of users and thereby contributing towards poverty alleviation.
Factors responsible for the sustainability of the MUS and therefore identify the
important areas for the improvement in the future.

1.6 Scope and limitation of study
The study documented the benefits of MUS that helped in the poverty alleviation and
attain sustainable livelihood. Besides this, it attempted to gather the sustainability factor of
MUS project in terms of its security of water resource, institutions and equity. The study is
helpful for further studies in different parts of country.
The study did not encompass climatic variables, which might have been contributing in
lesser yield in the water source. Besides, the economic evaluation and cost benefit analysis
of MUS project is not studied. These shortcomings could pave the way for further research
in MUS.
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Chapter 2
LITERATURE REVIEW
2.1 Poverty situation in Nepal
Poverty is typically characterized not only by low income and assets, but also by hunger
and under-nutrition, illiteracy, the lack of access to basic necessities such as safe drinking
water and health services, and social isolation and exploitation (CPRC, 2007). Poverty is
multidimensional and poor experience deprivation at many levels. Poverty has its deep
root in Nepal and has existed for more than decades. It is one of the poorest countries in
South East Asia. It ranks 144th in Human Development Index (HDI) with a value of 0.553
(GoN and UNDP, 2014). The comparison in the poverty situation throughout the country
is not the same. There is a high disparity in development and poverty reduction trend in
rural and urban areas. The poverty distribution is very high in rural areas, especially in
Mountainous and Hilly regions of the country. Around 90% of the poor live in rural areas
and hence Nepal’s poverty is basically rural based. Besides the factors such as low literacy
rate, poor access to basic services like roads, water, sanitation, health, child malnutrition,
low agricultural productivity and biased social structure further aggravates the condition.
2.2 Water as a basic need
Water is fundamental for human societies and ecosystems. It is the basic need and human
right of people. People use water for various purposes such as drinking, cooking,
sanitation, irrigation and small enterprises. Besides domestic use, they need water for other
diversified livelihood activities including cropping, gardening, livestock, food processing,
fisheries, aquaculture and such. Yet, the development of water resources to date has left a
large number of people without enough water to meet their basic needs and impoverished
the ecosystems upon which we depend. Population growth, urbanization, and climate
change add new stress to water availability and demand. Especially in the country like
Nepal where, more than 68% population depend upon agriculture for subsistence, water
plays vital role for livelihood opportunities, which helps further in improving food security
and health (Koppen et al., 2006).
International institutions have over the last few decades attempted numerous solutions to
meet these basic needs, from identifying water and sanitation as targets in the Millennium
Development Goals and now Sustainable Development Goals to developing international
frameworks and funding streams for water development (Srinivasan et al., 2012). Despite
many decades of effort, water projects implemented with the best intentions still fall into
disrepair or have drained existing water sources, and the poorest still face water and food
insecurity.
2.3 Multiple Use Water System (MUS) approach
Multiple Use Water System, or ‘MUS’ in short, is a participatory, integrated and poverty
reduction focused approach in poor rural and peri-urban areas, which takes people’s
multiple water needs as a starting point for providing integrated water services, moving
beyond the conventional sectoral barriers of the domestic and productive sectors (Koppen
et al., 2006).The MUS approach falls within the framework of Integrated Water Resource
Management (IWRM). It is an approach to water services that considers the multiple needs
4

of poor water users, who take water from a number of sources, and communities own
priorities as the starting point for investments in new infrastructure, management
arrangements, the rehabilitation of existing infrastructure, or for improvements in
management and governance (Adank et al., 2012).
MUS started with the growing recognition in both the domestic and irrigation sectors that
schemes designed for one single-use, whether domestic, irrigation, or livestock, are often
used for additional purposes, and become de facto multiple-use schemes. MUS were
developed with the view of providing people with drinking water and other domestic uses
as well as productive uses. It aims to uplift the living standard of poor people by the
introduction of appropriate and cost-effective technologies, which are particularly well
suited for marginal and small landholders. It focuses on irrigated production of high value
crops especially vegetables as a way of increasing smallholders' income.
MUS approach is classified into mainly three approach (Sharma et al., 2016).
Domestic-plus: Here, domestic water supply systems are developed in such a way that service
is provided at a higher level than the minimum requirements, so that on top of water for
domestic uses, users have access to water for productive uses too. The service providers widen
their mandates but maintain the priority for domestic uses around homesteads.

Irrigation-plus: Here, irrigation systems are developed or redeveloped in such a way that
non-irrigation uses-both productive and domestic-can be accommodated. The service
providers widen their mandates, but maintain the priority for productive uses, for instance
on fields.
Community-driven MUS by design: Here the communities take their own prioritization of
water use from multiple sources as a starting point for improvement, and offers technology
choices designed for multiple uses.
2.4 Benefits and limitations of Multiple-use water service (MUS) approach
2.4.1 Benefits of Multiple-use water service approach
According to Barbara et al., (2011), MUS exhibit three major advantages compared to single
use water service delivery. MUS believes to contribute in improvements of income, greater
environmental sustainability and strengthening the integrated water resources management.

According to Srinivasan et al., (2012), MUS approach has several potential benefits such
as,
• MUS approach reduces the conflict over water use, especially for those which were
designed for single use (drinking water or irrigation only).
• The MUS approach could improve food-security among the urban/peri-urban poor,
who tend to be net food consumers (consuming more than they produce), by allowing
them to grow their own food.
• MUS projects improve access to vegetables, fruit, or protein (via livestock and fish) for
the poor, which can boost immunity and reduce susceptibility to many diseases.
• Financial sustainability of water projects can be enhanced with MUS. Allowing for small
scale productive uses of water can boost household income and at the same time provide
5

users with both an incentive and the financial capacity to sustain and maintain the water
service system.
• The MUS approach could empower women by focusing on kitchen gardens, livestock,
and cottage industries, which are often the mainstay of women in the household.
Multiple Use System enrolls mainly women as a key leader who can take their decision
both inside and outside the home. The additional income earned from vegetables sales
provides them with financial independence and increases financial decision making
(Colavito et al., 2012 as cited in G.C and Colavito, 2015). This statement is also
substantiated by the findings of USAID, (2015) and Luke et al., (2012) as cited in G.C and
Colavito, 2015), where that mentioned prior to participating in iDE Nepal projects, women
are typically involved in agriculture by providing labor but have little input in the
marketing, commercialization and financial decisions; besides this, MUS has also
decreased the work load of women by reducing the timed needed for water collection.
Multiple use water system contributed markedly in gender equality in decision making (de
Boer, 2007) and household vegetable consumption has also been reported to increase (de
Boer, 2007; G.C, 2011) that contributed directly on the better nutrition for women and
children.
2.4.2 Limitations in Multiple-use water service approach
MUS approach has some limitations which may hinder the long term sustainability of
projects. Some of the limitation are:
• MUS may result in unsustainable use of the resource base. Over extraction or
increasing use of water resources to expand agricultural production or domestic use can
led to the failure of water supply.
• MUS may exacerbate existing inequities in water supply, with the elite member of
community benefitting more than the less powerful members.
• The MUS approach may exacerbate public health issues. MUS projects need to address
the water quality issues emerging from the coupling of domestic, irrigation, and
productive water supply.
• MUS may not provide sufficient climate resilience. MUS projects are small
community-based projects that often lack the storage to withstand multiyear droughts.
However, to improve livelihood resilience in the poorest communities, MUS projects
must explicitly include strategies for climate variability and change.
2.5 Multiple-use water system (MUS) in Nepal
It has been almost 10 years since the first MUS were established in Nepal. It was started with
the initiation of the Smallholder Irrigation Market Initiative (SIMI), a USAID-funded program
led by International Development Enterprises (iDE) in western Nepal. SIMI was launched in
Nepal in 2003 and completed in 2009. The project was led by iDE Nepal and WINROCK
International with support from USAID and in partnership with the Center for Economic
Policy, Research, Extension and Development (CEPREAD), SAPPROS, Nepal and the
Agriculture Enterprise Center (AEC) (Sharma et al., 2016). SIMI aimed at providing increased
incomes to small landholder farmers through production and marketing of high value
commodities, including vegetables, spices, Non-Timber Forests Products (NTFPs), small
livestock, fish, tea and coffee. MUS implemented in SIMI are piped systems aimed at
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providing water for domestic needs and for irrigation for vegetable production on small
plots of bari land, located close to the homestead. iDE has then further refined MUS and
out-scaled its implementation with over 200 systems implemented in Nepal.
In Nepal, iDE has innovatively coupled MUS with the creation of commercial pockets to
provide marketing opportunities for vegetable products. The commercial pocket approach,
implemented through SIMI and other programs, consists of creating farmers groups,
regrouped under a Marketing and Planning Committee (MPC), which provides various
services and support to farmers, including the facilities of a collection center. The
collection centers, managed by the MPC, were created to collect the vegetable production
of any quantity from all farmers in the area and to resell it to local traders.
This market-driven approach of MPC was envisioned to support farmers to increase their
productivity and engage in commercial production by facilitating the marketing process.
The intervention was therefore to enhance the resilience of MUS by making MUS the key
tenet of a major source of income for households – not only households would have more
incentives to maintain the system but the system would also help to generate the financial
resources needed for its maintenance. Supporting vegetable production was also to
contribute to the sustainability of MUS by enhancing the impact of MUS on health and
nutrition, and therefore on well-being
2.6 Multiple-use water system (MUS) and Sustainable Development Goals (SDGs)
In 2015, the United Nations (UN) General Assembly adopted the 2030 agenda that
established 17 Sustainable Development Goals (SDGs) and 169 targets to guide the next
15 years of development. Among the 17 listed SDGs, MUS can provide numerous benefits
which can realistically support achieving them. MUS implementation can advance SDGs
by identifying and promoting useful guidelines, tools for improving and scaling up water
supply services to meet the real needs of the people. The MUS approach is focused on
mainly three interrelated objectives i.e. increasing a community’s access to water for all
uses, improving health, and enhancing livelihoods. Thus, MUS interventions targets these
objectives within the context of improving the sustainability of the water services
provided. MUS holds the potential to realize a more comprehensive and interconnected set
of water-related outcomes. This potential to alleviate poverty, enhance land and water
productivity, improve rural livelihoods, promote gender equity, etc. means that it aligns
well with several of the sustainable development goals (Hall et al., 2017).
Among all SDGs, SDG 6 i.e. to “ensure availability and sustainable management of water
and sanitation for all” directly focuses on the interconnected impacts of realizing this goal
in the context of rural water supply (Hall et al., 2017). The sub targets of SDG 6 from 6.1
to 6.5 are all related to quality, quantity and more over adhere the concept of integrated
water resource management (IWRM).
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Table 2.1 Relationship between MUS and SDG
SDG Goal

SDG Target

Goal 1: End poverty in all its forms
everywhere

1.1 and 1.2

Goal 2: End hunger, achieve food
security and improved nutrition and
promote sustainable agriculture

2.1 and 2.2

Goal 3: Ensure healthy lives and
promote well-being for all at all ages

3.1, 3.2, and 3.3

Goal 5: Achieve gender equality and
empower all women and girls

5.1, 5.4, 5.5, and 5.5a

Goal 6: Ensure availability and
sustainable management of
water and sanitation for all

6.1, 6.2, 6.3, 6.4, 6.5, 6.a, 6.b

Goal 7: Ensure access to affordable,
reliable, sustainable, and
modern energy for all

7.1, 7.2

Goal 8: Promote sustained, inclusive,
and sustainable economic growth,
full and productive employment and
decent work for all

8.1, 8.2, and 8.3

Goal 10: Reduce inequality within
and among countries

10.1

Relationship
The provision of water for productive
activities (e.g. raising
livestock,
small-scale agriculture) can reduce
poverty via direct income or avoided
expenditures
The provision of water for productive
activities can directly reduce hunger
via the consumption of crops and
livestock-related food products
The provision of clean water for
domestic uses (e.g. drinking, cooking
and bathing) is critical to reducing
mortality and water borne diseases.
The appropriate design of water
services can reduce water-related
vectors/diseases such as malaria.
As the primary water collectors,
improving access to water and
including women in the management
of water services, will enable women
to have more control over their
domestic,
reproductive
and
productive activities, and improve
women’s participation in leadership
and decision making roles.
Improved access to safe drinking
water, along with greater access to
water for domestic and productive
activities improves the hygiene and
sanitation level. The MUS approach
provides access to water within the
context of sustainable water resources
management, which includes the
protection and restoration of critical
water sources. MUS is a participatory
and gender inclusive whole-water
approach,
The use of renewable energy to move
water may increase access to energy
services and ensure universal access
to affordable, reliable, and modern
energy services.
Improving access to water and
financial services will reduce the time
spent collecting water and enable
individuals, especially women
to
engage in income
generation
activities.
The provision of water for productive
activities can
promote
income
growth, especially for the poorest 40
percent of the population who tend to
live in the rural areas.

Source: (Hall et al., 2017)
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2.7 Multiple-use water system (MUS), poverty alleviation and sustainable livelihoods
MUS approach is considered as one of the effective means for reducing multi-dimensional
poverty in developing countries (Koppen et al., 2009a). The human development indexes such
as hunger, malnutrition, lack of education and basic facilities like water, sanitation services are
termed as multidimensional poverty. MUS provides productive uses of water at household
level and provides the poor people a range of opportunities that help them to produce food,
fruits and vegetables, increases their agricultural production, initiate livestock’s or other small
water base enterprises to generate income and hence improve their living condition (Koppen et
al., 2006). It has been found that communities with high water services have more homestead
garden, higher number of livestock and larger number of small scale enterprises with
diversified livelihood activities (Renwick et al., 2007). The MUS not only helps the poor to
generate the income but also increases their food security, health condition, time saving for
fetching water and thus comprehensively addresses the multidimensional aspect of poverty
(Smits et al., 2010). Hence, MUS improves various aspects of wellbeing in a virtuous circle
helping the poor out of their poverty.

Table 2.2 Benefits of MUS in regard to poverty dimension
Poverty
dimension
Income
Nutrition
Health
Food security

MUS
Direct impact through productive activities like vegetable farming
other water based small enterprises
Direct impact due to increase consumption of fresh vegetables from
their own garden.
Less water borne disease and better health condition due to nutrition.
Enhance food security due home garden possibility as a result of
productive uses of water

2.8 Multiple-use water system (MUS) and commercial agriculture
A key benefit of the MUS approach is the increased income from agriculture and other
water-based household enterprises. The increased income enables MUS users to raise
funds to compensate a paid manager and maintain a reserve fund for maintenance and
eventual system replacement. The increased income also gives strong incentives for users
to maintain proper management of the system (Sharma et al., 2016).
In order for MUS households to increase income from commercial agriculture, they need
good access to agricultural value chains for inputs and technologies; similarly, marginal
rural agriculture systems benefit from regular and reliable access to water for irrigation.
Therefore, either MUS should be located where commercial agriculture value chains are
present, or concurrent agriculture development programs should link value chains to MUS
development. It is also important that MUS households receive agricultural training on
high-value commercial crops utilizing micro irrigation technologies for water efficiency.
MUS communities also need good access to markets, and in an ideal situation, there is a
rural agricultural collection center located close to the MUS community.
Collection centers provide access to markets for smallholders and also provide important
services including development of cropping calendars with detailed recommendations for
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climate smart agriculture utilizing the expertise of the government agriculture extension
services, the private sector, and traders to identify commodities that are in demand.
Collection centers managed by member elected marketing and planning committees
(MPCs) are also in a position to assess overtime the impacts of climate change and to seek
out technical solutions with government, private sector, and development stakeholders.
Collection centers also facilitate access to government services and expertise like plant
protection, facilitate access to credit and insurance for members, and reduce the
transaction costs of reaching smallholders with information they need.
2.9 Multiple-use water system (MUS) and Health
Improved water and sanitation are directly related with the positive health impact. With the
improvement of water and sanitation, a significant improvement in water borne diseases
like diarrhea, dysentery, worm infection can be observed (Williams and Carriger, 2006).
MUS can have a substantial impact on WASH and thereby support the national Total
Sanitation Campaign. Improved and reliable water access helps to meet five basic criteria
for total sanitation: using a clean toilet, proper hand washing practices, access to safe
drinking water, maintaining personal hygiene, and liquid and solid waste management.
Thus, the health benefit is important factor for enhancing the livelihood of the poor as it
can reduce sickness, medical expenses and ultimately provide more working days.
2.10 Multiple-use water system (MUS) and sustainability
A key tenet of MUS is that they are more sustainable than single use systems because they
better integrate the economic value of the overall services provided: the economic benefits
from productive uses of water can be re-invested to protect and maintain the system,
including the sources, and to sustain its other non-productive uses (Jumbe and Chinangwa,
2008). Furthermore, users have more incentive to make the system sustainable because of
the important health and livelihood benefits it provides. The major challenges to the
system sustainability are, the need to negotiate and meet competing demands at household,
community and watershed level, the importance of flexible and context-specific
management structures, a favorable policy environment recognizing multiple benefits of
MUS across sectors and physical water availability (Koppen et al., 2009b). In Nepal,
traditional water supply systems using springs, streams and spouts have been deemed as
sustainable in the sense that they have over time significantly contributed to improvement
in livelihoods, supported social cohesion among water users without damaging the
environment (USAID, 2015).
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Chapter 3
METHODOLOGY
3.1 Research Approach and Design
3.1.1 Research Approach
The research adopted a mixed approach i.e. both the elements of qualitative and
quantitative approach were used in the study. This research consisted set of questionnaires
to collect the household level data and also set of checklists for individual level as well as
group level interviews. Similarly, the perceptions and experiences of people, visual
observation, and photographs were used in terms of qualitative data. Both the qualitative
and quantitative data collected during the field work were analyzed and interpreted to
develop the final report.
3.1.2 Research Design
The research followed step-by-step procedure in sequence from identifying the research
problem, reviewing the published literatures, setting research questions and objectives,
describing the data and ways of collecting it and finally the methods of analysis to prepare
the final report.
The detail research design structure showing set of activities is shown in figure 3.1.
Problem Identification

Research Question
Research Objective

Literature Review and
Consultation with the supervisor

Data Collection

Primary Data
Rapport Building
Field Observation

Secondary Data

Focus Group Discussion

Review Documents, Books, Articles,
Journals

Key Informant Interview

Data Analysis and Interpretation

Thesis Writing and Submission

Figure 3.1 Research Framework
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3.2 Study Area
The study was conducted in Bajhang District which lies at 29°46'36.12" N Latitude
and81°15'6.84" E Longitude. Bajhang District covers 3,422 km² area of Karnali Province
of Nepal. The district is bordered by Bajura and Humla on the East, Baitadi and Darchula
on the West, Humla and Tibet (China) on the North and Doti and Achham on the South.
The elevation in Bajhang ranges from 915-7,077m above the sea level. Bajhang District
comprises 2 Municipalities and 10 Rural Municipalities. According to 2011 Census,
Bajhang’s population is numbered 195,159 people out of which 52% are female and 48%
male.

Figure 3.2 Map of Bajhang District
Lack of physical infrastructure presents a major challenge to accessibility and service
delivery in Bajhang. It is one of the poorest region in the national scenario. District
Periodic Plan 2010/2011 suggests that the average per capita income in Bajhang is NRs
4,930/-. The main occupation for the majority of people (around 80%) in Bajhang is
agriculture, which is also the main source of household income in the district. The lack of
work in the mountains and hills especially during the winter agricultural off-season and
lack of basic services induce a large number of people to move to the Terai and India
annually in search of work. The major challenges in Bajhang District are lack of road
network, lack of employment, poor health facilities, low literacy and such.
Whereas in terms of opportunities, it is potential site for high tourism and development of
water resources. Thus enhancement of such resources, provides opportunity for enhancing
the livelihood and thereby have positive impact in poverty alleviation.
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3.2.1 Sankanda Multiple Use Water System
The studied MUS, Sankanda Multiple Use Water System, used to supply water for two
wards of Parakatne Village Development Committee (VDC) as shown in figure 3.2. These
wards were merged with other wards and is named as Tharala Rural Municipality. The
studied MUS is, at present, located at extremely remote and isolated region of ward
number 3 of Thalara Rural Municipality. The MUS was constructed in joint initiation of
Integrated Nawadev, Bhagawati, Pragatishil Community Organization (COs) with the
financial assistance from Poverty Alleviation Fund (PAF) and technical assistance with
Support Activities for Poor Produces of Nepal (SAPPROS) Nepal. It was successfully
completed on June 7, 2012 (25thJestha 2069).

Figure 3.3 Map of Sankanda MUS
The MUS is tapping the water from source Sankanda,which lies in the Khaptad National
Park. From the source, water about 5 ltr per second is tapped through 3,500 m conveyance
pipe line and stored in reservoir of 100,000 liters capacity. Then the collected water is
distributed it to Simallekh, Jambanjh and Dewalbanjh communities. Currently, 140
households (HHs) are the direct beneficiaries of the system.
The project had built 19 number of public tap stands for providing drinking water. Similarly
the community has been able to use the existing reservoir tank to generate a 9 kW of
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electricity by dropping water volume from a height of 130 m. The tailrace channel water is
used for the vegetable farming and irrigating land. The water from MUS is also used to
irrigate about 10 hectares of irrigable land.
Before the MUS, the people of the area had to go downhill for 2.5 hours for grinding food
grains in conventional grinding mills, again back up-hills with load for 4 hours.
Sometimes, they also need to stay there for 2 to 3 days for their turn to come. This had
harshly impacted in the study of school going students as well as overall security situation
of women including some assaulting behaviors and household chaos. With the installation
and operation of two 14" and 16" grinding mills in the community, they have come out
with the problems since long. This had also resulted in saving time in households work and
therefore involve in other income generating activities.
The project has not only direct visible impacts on drinking water supply, micro-hydro,
irrigation and food grains grinding facilities but also has considerable improvements in
health and sanitation. With little extra efforts to health and sanitation awareness
campaigns, individual household latrines are increasingly under construction soon after the
provision of water supply system in the community.
3.3 Methods of data collection
The research was based on the collection and analysis of both relevant primary and
secondary data. This research primarily involved reviewing of the existing literature for
secondary information, household’s interviews, field observation, visiting concerned
organizations and expert consultations for relevant information. A small video
documentary on how MUS has contributed in the upliftment of the livelihood of the local
people of ward number 3 of Bajhang District was prepared.
3.3.1 Primary Data Collection
Primary data was collected by using different instruments such as questionnaires interviews,
field observation, Key Informant Interviews, Focus Group Discussion and field visits.

a. Household Survey
All the households in the study area use water for all the purposes including drinking,
irrigation, and are also benefitted through electricity. Semi-structured questionnaire (Annex
1) was prepared for household interviews for the collection of primary information on
benefits and impacts of the project from selected households of the sites. A sample size
was determined for the household survey.

The total number of beneficiaries of the MUS are 140 households.
The sample size has been estimated based on following assumptions:
i)
Confidence level or the measure of reliability as 95% or the significance level as
5%.
ii)
Degree of accuracy as 95% or the margin of error as 5%
iii)
Variability as moderate
The sample size is derived for the above conditions from the published tables as;
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n= 103
Where, the formula used (Cochrane Formula) is;
n0 = (Z-score) ² – Std. Dev*(1-StdDev²) / (margin of error) ²
n = n0/1+(no/N)
The value of Z-scores for confidence level of 95% = 1.96
Here, the 103 households are determined by using lottery method under the simple random
sampling method. All the names of the beneficiaries were kept in a box and 103 names
were taken out randomly. The questionnaire quivery was carried out with those selected
households.
b. Focus Group Discussion
Focus Group Discussion (FGD) was done with MUS users groups from three settlements
and the Community Organizations (COs) who are responsible for the overall management
and developmental activities of MUS. There are 3 Community Organizations responsible
for the management of the functional MUS. So, the FGD was done with these three COs.
The checklist (Annex 2) was prepared with the feedback of supervisor and used for FGD.
c. Key Informant Interview
Key Informant Interview (KII) was another important tool for collecting primary data. In
this research KII was done with Chairman of the each CO looking over the MUS, Ward
Chairman and the head of Electricity User Group.
3.3.2 Secondary Data Collection
The main source of secondary data are available literatures in the form of research reports,
journals, books, conference proceedings on MUS. Basically information on the concept of
MUS approach, its benefits and implementation in Nepal and different parts of the world
was utilized to plan the research as well as to support the result of the research. Besides
this the conference proceedings of latest Nepal MUS Network Workshop held on April 10,
2017 also proved very beneficial for research. Similarly the health records from the health
post, school attendance sheet/records from school, and savings books from co-operative
were used to verify the improvement in health status, educational enrollment and
improvement in living standard of the people respectively.
3.4 Data Analysis and writing
The quantitative data obtained from the household interview were tabulated in excel sheet
for analyzing and interpreting the results. Similarly for the qualitative data, personal
judgment, expert comments, literatures and results of FGD and KII were used as a basis
for its analysis and interpretation. The data obtained was processed and analyzed by using
Excel. After analysis the data was compared with the available literatures for discussion
and final report was prepared.

15

3.4.1 Poverty Impact Analysis
The poverty impact was assessed using the primary information collected during
household interviews. The poverty assessment includes analysis of various benefits of
MUS like time saving in fetching water, use of available water in different sectors, food
security, improved living standards, health and nutrition, women’s empowerment and
social equity which ultimately aids in enhancing the living standard of the users.
Furthermore different case studies are also used to showcase the voices of the poor.
Poverty ranking in the study area was done to showcase the actual shift or the
improvement of the living standard of the people. The study followed the guidelines set by
PAF for segregating the poverty ranking. PAF has taken food security as the major
indicator for the identifying the poor and non-poor in the community. After the study, the
collected data was verified with the baseline data from PAF and the current poverty
ranking of the community was classified. Thus, the impacts of MUS on household level of
the community was determined.
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Chapter 4
RESULTS AND DISCUSSION
4.1 Design of Multiple Use Water System in the study area
The present research was done in upgraded MUS system where the then existed drinking
water supply system was upgraded with an addition of larger reservoir tank to provide
sufficient amount of water required for the productive uses. In the year 1995 AD (2052
B.S), Asian Development Bank (ADB) had constructed the water reservoir tank of 75 m 3
for the domestic water supply in the village. However with time and lack of maintenance,
the tank was not in full working condition. Thus, with the initiation of MUS concept, the
capacity of the tank was increased to 100 m3 with the technical and financial support from
SAPPROS Nepal and PAF respectively. The water from the present reservoir is used for
both domestic as well as productive uses, which includes micro-hydro and irrigation. The
upgraded water reservoir tank is shown in plate 4.3.

Plate 4.1 Water operator near to water
source

Plate 4.2 Water collection tank

Plate 4.3 100 m3 water reservoir
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4.2 Poverty Impact Analysis
4.2.1 Household profile
In order to obtain the detailed household profile of the community, questionnaire survey
was done with 103 households as stated under sub-section 3.3.1. The information about the
total number of MUS beneficiaries was taken from the Community Organization (CO).
PAF and SAPPROS Nepal had basically formulated 3 Community Organizations with the
major responsibility to look after the developmental activities in MUS. The household
profile surveyed in the research is given in table 4.1
Table 4.1 Household Profile of the community
MUS community
Number of CO’s

3

Total no. of beneficiary household

140

CO member household

86

No. of male CO members

24

No. of female CO members

62

No. of Dalit CO members

40

Non CO member household

54

No. of Sampled Household

103

From the above table it is clear that, there are total number of 140 beneficiaries from MUS,
out of which 86 are CO members and rest 54 are non CO members. One family member
either male or female, from each household is the representative in the CO. With such
arrangement, female representation in COs was found to be 72 % in total. The COs exhibit
more inclusive representation unlike any other institutions in the rural areas.
4.2.2 Population Profile
The male-female population among the respondents shows that the female population is higher
than the male population. According to the respondents, the population before the MUS
implementation was 638 inclusive of 290 male and 348 female. And the present population is
728, where 325 were male and 403 were female. There has been an increase of 14 % in total
population. The male and female population has increased by 12 % and 15.8
% respectively in the study area. The population profile of the respondents is given in the
figure 4.1
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Figure 4.1 Population profile of the respondents
4.2.3 Occupation of households
From the household interview, it was found out that agriculture was the main occupation of the
people of the study area. Out of the total 103 households surveyed, 92 households solely
depend on agriculture for their subsistence, 5 households are involved in labor based work, 3
households have India based remittance as an extra source of income and the remaining 3
households are involved in small scale business, trade (Shops) and service (Teacher).

Major Occupation

Agriculture

Agriculture and Labor

Agriculture and remittance

Agriculture and business

Figure 4.2 Major occupation of the study area
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4.2.4 Uses of water from MUS
Prior to the MUS implementation, the villagers of the study area suffered from acute water
shortages as there was no reliable water access and no proper irrigation facility. Irrigation
was entirely dependent on rain. The days for the residents were harsh as the people had to
devote a lot of time to fetch water for their household chores. This had even impacted the
school going children as they missed their classes, just to make time to fetch and collect
water. Water access previous to MUS implementation was confined to just a single
communal water stone spout. This source (Plate 4.4) was used for drinking water purpose
as well as for livestock feeding. However, even this source used to dry up in lean period
and there would be no sufficient water for villagers. So they would be compelled to bring
water from the nearby river sources at distance after walking for 1-2 hours.

Plate 4.4 Stone spout used previously for drinking purpose
The aforementioned stone spout is currently used for livestock feeding as shown in Plate
4.5. The discharge, as perceived by the local from this stone spout has lessen, however, the
free flowing water though less, from the spout is also directed towards the agricultural
land. The discharge seen in the photos 4.4 and 4.5 is of January.

Plate 4.5 Stone spout currently used only for livestock feeding
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With the implementation of MUS, the project had built 19 number of public tap stands for
providing drinking water near to their homestead. On an average, one tap stand serves 8-9
households (Field Observation and KII, 2018). According to the head of Electricity User
Committee, it came to know that the water is supplied in two shifts i.e. 6 A.M-10A.M
(Morning shift) and 3 P.M-4.30 P.M (Evening shift). The MUS users use water for doing
household works, sanitation, irrigation for vegetable production and livestock rearing.

Plate 4.6 Residents filling up water jars from tap stand
From the household survey, it was found that the use of MUS has demonstrated increase in
water use by 75 % for household use in activities like washing and cleaning whereas
increase by 85 % for irrigation in vegetable production as shown in figure 4.3. And About
45% reported that water availability for livestock has increased. In case of irrigation, drip
irrigation is used for applying the water over the fields. Thus, from the study it is known
that water from MUS is used for multiple purposes at domestic and productive level.

Water use %

Livestock

Irrigation

Domestic Use
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Figure 4.3 Increase percentage in water use from MUS
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4.2.5 Time saved in water fetching
Water fetching time is one of the parameters that is directly related to MUS. It is assumed
that the longer the water fetching time, the fewer the MUS applications. Thus, time saving
is one of the important contributions of the drinking water system under MUS. According
to the household survey, it was found that most of the households did not have proper
access to water even for drinking purposes before the MUS. Irrigation was very limited to
their homestead garden that too solely depended on rain water. Prior to MUS, the
respondents normally had to spend 5-60 minutes per trip walking and sometimes even
more than 60 minutes. The average time for water collection was 30 minutes per trip. The
households were found to take 3 to 10 trips per day, spending 1 to 6 hours to fulfil their
household water needs. Mostly the female members of the family were responsible for
fetching the water, thereby getting engaged for almost the whole day. The journey was
also not safe as women have to climb uphill with the water filled vessels.
Due to this condition, they were not able to give proper time in other household activities
like child care, proper nutrition, sanitation and such. However after the MUS installation,
all the households get water access within a distance of 5-10 minutes and the number of
round trips they had to make had drastically decreased. This has significantly contributed
in time saving, especially of female members of the family. It was one of the major
changes that was visible in the community. The time spent in fetching water per trip before
and after the MUS is given in table 4.2
Table 4.2 Changes in water fetching time before and after MUS and the number of
households
Water fetching
Min. per trip

Before MUS

After MUS

No. of households

%

No. of households

%

<15

0

0

103

100

>15-30

53

51.45

0

0

>30-45

46

44.66

0

0

>45-60

4

3.88

0

0

Total

103

100

103

100

Here, time saved in fetching water is direct benefit for the users. Respondents replied that
extra time saved have been used for growing vegetables in the farm, livestock (goat
farming), regular household activities, taking good care of their children and their
nutrition, socializing, attending training and group meetings.
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Case Study 4.1
“I had never dreamt of fetching water this near to my home”
Durga Devi Singh, resident of Ward 3, Thalara Rural
Municipality shares her story about acute water
shortage during the days of single communal water
stone spout. She used to spend more than 4-5 hours
per day just for fetching the water. Half of her day
was spent in water fetching and rest of time was not
enough for her to look after her family and children.
But after the MUS, her life changed dramatically. As
water source was near to her home, her time for
fetching water was saved immensely. She said,
“Earlier fetching water used to be my responsibility
only. Now, every member in my family fetches water
as it is very easy and near the house. Now I have
time to take care of my children and can help them
taking a bath and washing their clothes. Also I have
time to attend trainings, meetings held in the village
and keep my voice wherever I can.”
Durga Devi Singh, Ward 3
Thalara Rural Municipality
4.2.6 Crop Choices and Crop Planning
The availability of water is one of the major factor influencing crop choices. Before the
MUS, most of farming was rain fed where paddy, maize, millet, wheat and mustard were
the dominant crops that required no artificial irrigation. About 70-75% of land was left
barren after the harvest of wheat & paddy. This cropping pattern was due to the lack of
irrigation facility. However after the MUS and the availability of the irrigation water,
farmers now choose range of crops and vegetables like tomato, potato, cucumber,
cauliflower, garlic, onion, radish, green vegetables. Among these vegetables, tomato and
cucumber were highly preferred because of little risks associated with it, and also had the
better market prices as compared to other crops.
From the survey it was found that, more than 70 % farmers reported that they have
received more production from their land after the MUS. Most of the farmers projected
their priorities for those crops which could easily be produced that gives more production
and had a better market demand. It was reported that SAAPROS Nepal and Poverty
Alleviation Fund gave farmers the technical knowledge about hybrid farming, off-seasonal
vegetable production, crop diseases, tunnel farming and marketing techniques (FGD,
2018). Thus MUS and its related activities helped the farmers to be aware of practices
related to crop choices and crop planning for increased agricultural production.
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Plate 4.7 Bamboo tunnel farming

Plate 4.8 Tomato grown in tunnel farming
4.2.7 Food security and household nutrition
Nutrition, which is linked to both water and agriculture, is a clear (although indirect)
benefit of MUS. MUS has the potential to bridge agriculture and nutrition through water
use i.e. enhanced crop production, increased access to diverse foods and thereby
contributing to nutritional outcomes.
The surveyed households reported that, with the access of water for productive use, they
have started both seasonal and off seasonal vegetable farming in their homestead gardens
and farmlands. The vegetables grown in homestead gardens are used for own consumption
whereas those grown in farm lands are sold in the market. As a result the average
frequency of fresh vegetable intake per week increased in most of the surveyed
households. Prior to MUS, the average consumption of fresh vegetables in a week was
estimated to be about 2-3 kg, and even this had to be purchased for daily consumption,
which was not affordable to all. Most of the surveyed families were not capable to
consume fresh vegetables normally in their meal and were dependent mostly on gundruk
(fermented and dried vegetables) and maize.
Now most of the households produce much of what they need for their own consumption,
using water to increase vegetable production which allows them to eat more vegetables than
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before. The consumption figure has now increased to 7-8 kg per week after MUS. It was
also reported that, besides agriculture, livestock’s number has increased in recent years
which helped them to consume the animal products such as milk, ghee in regular basis.
This regular consumption of green vegetables and animal products contributes in protein
intake and is desirable from nutrition and food security point of view.
Changes in the food security situation has yet been another noticeable feature with the
availability of irrigation. The diversification of the cropping system has led to increase in
productivity of crops thereby improving the availability and distribution of foods at the
local level. According to SPRING (2014) in Nepal, iDE has seen changes in underweight
and stunting in areas with their MUS programs as compared to similar livelihoods
strengthening programs that do not use MUS. They partially attribute this to the sudden
shift from food insecurity to improved access to income, food, and high nutrient crops with
the implementation of MUS.
The households in the survey were asked to indicate the perceived food security in three levels
i.e. food deficient, food sufficient and food surplus. Here, a household was considered food
deficit, if the production from own land was not enough to meet 1-6 months food requirement
and food sufficient if own production was sufficient to meet 6-12 months food requirement
and food surplus if the household produces marketable surplus amount. These categories of
food security was set by PAF during the baseline survey in the study area, against which the
present data was compared to assess the food security in the study area. The number of
households falling under various categories of food security is presented in table 4.3. There
was no households that used to produce surplus food in the area before MUS, but now a days,
45 households are having surplus food, similarly, the number of households producing
sufficient food for the family members for a period of a year has increased to 49. The
information obtained from the household survey was correlated with the key informant
interviews. Key informants expressed that there are very less number of households who
produce little amount of food whereas most of the households produce sufficient food and
existence of households producing surplus food in the study area.

Table 4.3 Changes in perceived food security level before and after MUS
Perceived food security situation

No. of households with perceived food security
level
Before MUS
After MUS

Food deficit

76

9

Food sufficient

27

49

Food surplus

0

45

Total

103

103
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4.2.8 Improvement in income level and living standards
One of the driving principle of MUS is to achieve the multi-faceted livelihood benefits
through increment in income level and improvement of living standards of its users. As
stated by most of the respondents, before the introduction of MUS, the economic condition
and the household income of the villagers was poor. As agriculture was completely
depended on rainwater, the villagers had very little production from their farmlands which
was hardly sufficient for their consumption. Agriculture was only subsistence and no
commercial production was done for income generation. Similarly, income from livestock
production was also less, as people didn’t had enough funds for investment. Moreover the
lack of work especially during the winter agricultural off-season induced the villagers to
migrate to the Terai and India in search of work.
After the MUS implementation and extensive training on commercial agriculture by
SAPPROS Nepal, the respondents opted vegetable farming as a prime source of their income.
Out of 103 households surveyed, 95 households are directly involved in vegetable farming as
their prime income generating source. And the rest 8 households are involved in vegetable
farming just for self-consumption rather than for a profit. The major vegetables such as
tomato, cucumber, potato which have high market demand as compared to other crops were
cultivated. According to the survey, the average annual household income of the respondents
increased from NRs. 20,000/- to NRs. 75,000/- (approximately) from vegetable farming.
Whereas some families were found to be earning between NRs. 90,000/- to NRs. 130,000/- per
annum from vegetable farming. With the increased income, respondent started further
investing on livestock production such as goat farming and buffalo raising. The average annual
household income from vegetable farming is shown in figure 4.4.
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Figure 4.4 Annual income per household from vegetable farming

70

(n = 103)

Farmers reported that good quality products are mostly sold and left over are usually
consumed. Now they even sell the small quantities of vegetables which they would not
have done otherwise (Household survey and FGDs, 2018).

26

Before MUS, there was no proper channel for the villagers to sell their produce. Thereby,
the farmers were not getting the fair price for their products. Now after MUS
implementation, with the technical assistance of SAPPROS Nepal and financial aid of
PAF, vegetable collection center (Shree Bhagwati Dewal Poverty Alleviation Vegetable
Collection Center) has been established at Jhota bazar. Here, all the vegetables produced
from ward 3 and nearby wards are collected then sold in different wholesale market within
the area or send to different parts of the district. Therefore, the produce sold at Jhota
bazaar ensures a receipt of a fair price by the producers (FGDs and KII, 2018).
Furthermore the local government supported the communities by ensuring the construction
of a vehicle pliable road which links the wards to this collection center and nearest market
place at Jhota bazaar. Here the users have observed that their economic standards
increased based on market-oriented vegetable production and selling it in good profitable
amount. With the increased income from vegetable production, they purchased more
inputs, which further improved the yield and thereby leading to improved income. With
the increase in income, 3 respondent households were able to add luxury items such as
television, radio and other household accessories, which indicates their enhancement in
living condition. Similarly few respondents were now capable of installing solar panels for
lighting purpose. Still at present, electricity user committee has been collecting the same
amount (NRs. 50) from all the households, the committee has not set any different amount
for the households who own electric appliances such as television and radio (KII, 2018).
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Case Study 4.2
“Vegetable farming has helped me to earn my land back”

Nanda Devi Singh, Ward 3
Thalara Rural Municipality
Nanda Devi Singh, 45, member of Jaydurga Samudayik Samuha shares her story of
hardship and struggle. She has family of 6 members with 2 daughters, 2 sons and a
disabled husband. Due to her husband’s disability and lack of income source, they had to
take loan of even NRs. 50- NRs 100 with neighbors at times. However this scenario
changed after the introduction of MUS in the area. The farmlands where only paddy and
maize were grown are now being cultivated with vegetables. She said, “With the
financial loan and technical assistance of PAF and SAPPROS Nepal, we have started
tunnel farming where we grow tomato, potato, cucumber, cauliflower and other market
based vegetables. Initially we made profit up to NRs. 35000-NRs. 40000/- per tunnel
and now we earn as much as NRs. 70,000 per tunnel. With this earning I was able to
cover all the expenses of my elder daughter’s wedding and also paying my sons tuition
fees who is studying I.Sc Agriculture at Chainpur.” The most fascinated story she shared
was that, with the income from vegetable farming, she repaid the loan taken by her
husband 25 years back for their marriage and even got the land back which was kept as a
collateral. With the involvement in MUS activities, she even got the opportunity to
travel to Kathmandu to shared her success story and speak in front of hundreds of people
at MUS conference. She added proudly, “MUS has helped me immensely to boost my
confidence and empower me to raise my voice in the community. The MUS helped me a
lot in raising my family’s income level.”

4.2.9 Improvement in Poverty Ranking
Improvement in poverty ranking was one of the major achievement seen in the
community. In the study, poverty ranking was determined on the basis of the guidelines
set by PAF and verified with its baseline data for showcasing the improvement in the
poverty status of the beneficiaries. During the initial study, PAF had taken the food
security as the main indicator for determining the actual number of poor in the community.
As discussed in the table 4.3, on the basis of food security, PAF had classified the
beneficiaries into mainly three categories i.e. food deficit, food sufficient and food surplus.
Thus, on the basis of these categories, mainly three poverty ranks were determined i.e.
hardcore poor (Ka), poor (Kha) and non-poor (Ga).
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Before the implementation of MUS, 86 households out of 140 households were food
deficit and were segregated into hardcore poor group (Ka). In my sample of 103
households, 76 households fell into hard core poor group and 27 belonged to poor group.
Now after the study and verifying the baseline data with the present data, it was found that
the poverty ranking of the beneficiaries has improved significantly. The income generating
activities under MUS, especially vegetable farming has uplifted the economic condition of
the beneficiaries and thereby the food sufficiency status has changed. Now after the MUS,
the poverty ranking in the community has improved and currently 9 out of 76 households
belong to hardcore poor group (Ka). The income generating activities has leapfrogged
most members of the hardcore poor group into poor group (Kha). At present 49 families
have upgraded to poor group (Kha). Similarly, 45 families are now classified into nonpoor group (Ga). The respondents were verified regarding the improvement in poverty
level and majority of them had common voice of MUS and its sole contribution in helping
to climb out of the poverty ladder.
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Figure 4.5 Poverty Ranking
4.2.10 Rural electrification
Rural electrification has an important role to play in accelerating both agricultural and
rural development. It has a catalytic effect on agricultural growth by accelerating irrigation
facilities. In addition to supporting for the development of agro business, the extension of
rural electrification also helps in improving the living standards of rural households by
introducing the use of various electronic appliances (mobile, T.V).
The study area is still not connected to the national grid of Nepal Electricity Authority
(NEA). The people of the area were dependent on kerosene oil lamp (tuki) and diyalo (pine
tree thin branch) for lighting purpose. The life was very harsh and most of their household
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works were to be completed -before the sun set. This impacted every sector of their lives from
sanitation, education and other basic facilities. The concept of MUS had the provision of
micro-hydro to generate 9 kW of electricity from the existing reservoir tank by dropping water
volume from a height of 130 m. The tailrace water was used for the irrigation purpose.
With the introduction of electricity, there came many opportunities. First and foremost, the
community had the facility of using electricity for lighting purpose. According to the
respondents, now 100% of the community households have access to electricity mainly for
lighting purpose. Each households are provided with 2 light holders for using the CFL bulbs
and a mobile charging point. For regulating the use of electricity and collecting the money
from individual households, Electricity Users Committee is formed. During the year 20122013 A.D, community people were charged NRs 20 per household. Now they are charged NRs
50 per household. The committee collects the money within the 1 st week of each month. The
committee has provided each user a user’s card for keeping the track of payment. Here, the
tariff is defined by the users in community meetings and they have set a tariff that they feel
comfortable with, in line with their willingness and capacity to pay. General consensus was
made with the beneficiaries for setting the electricity and grinding tariff.

Besides, lighting purpose, the community people are also able to use food grinding mills.
The community people are charged NRs 0.50 per kg of grains. The availability of grinding
mill has reduced the drudgery especially of the women, who had to travel more than 2-3
hours down the hill for just grinding the food grains. Some women’s also responded that
they even had to stay for 1-2 days for their turn to grind their food grains. Now with the
availability of grinding mills, they have been relieved of their hardship. Till date, the
committee has collected total amount of NRs. 442,110 from electricity use and food
grinding mill (KII, 2018). The electricity tariff amounts to NRs. 336,000 and from food
grinding mill NR. 106,110. Besides this, the MUS itself provided direct employment
opportunities for two local youths. The committee has appointed two youths for operation
and maintenance of micro-hydro. The first was a system operator and the second was
recruited as an operation and maintenance caretaker. Main operator was given Rs 5000/and caretaker was given Rs 2500/- as monthly salary. This has helped them to earn their
living in the community. SAPPROS Nepal has provided training to both the operator and
care taker for regular maintenance of the micro-hydro. Furthermore, on the course of
discussion it was found that both operator and care taker belong to Dalit community. This
signifies the community equity and no inequalities in benefit sharing among the users.
The detailed tariff collection is given in the Table 4.3.
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Table 4.3 Revenue collection from electricity use and grinding (as of 2018)
Revenue collection from electricity and food grinding
FY

No. of
HH

Rate per
HH
(NRs)

Monthly
Income
(NRs)

Yearly
income
(NRs)

Total
income
(NRs)

33,600

Yearly
Food
grinding
income
0

2012

140

20

2,800

2013

140

20

2,800

33,600

5,745

39,345

2014

140

25

3,500

42,000

23,000

65,000

2015

140

25

3,500

42,000

21,400

63,400

2016

140

30

4,200

50,400

12,540

62,940

2017

140

30

4,200

50,400

28,575

78,795

2018

140

50

7,000

84,000

14,850

98,850

Total income

33,600

442,110

Furthermore, the education sector of the community has also benefitted from the
electrification. The availability of light during the night times has helped the students to do
their homework and study till late night. Similarly, the health post of the community also
benefitted from MUS, as direct availability of water for various health purpose as well as
for vaccine storage in the refrigerator. The community people were found to be using
mobile phones and some households even possess Television set for entertainment
purpose. The use of such appliances increased effective communication with the people as
well as awareness regarding health and sanitation, nutrition, education. Therefore, it is
seen that the overall living standard of the community people has improved after the
availability of electricity in the community.
4.2.11 Improvement in education level of the community
According to National Census 2011, the Nepal’s literacy rate is 65.9 %. As compared to
the national data, the literacy rate of Bajhang is 56 %, with women’s literacy rate of 40 %.
The level of education is lower in the rural areas especially those of backward and socially
disadvantaged populations as compared to urban area and the gender significantly
influences the level of education. There are various factors behind the low level of
education in the rural areas such as social and economic factors, poverty, and government
school not providing quality education, lack of basic infrastructures in school, no peer
pressure or motivation from parents for attending school regularly. Due to these reasons,
dropout rates are quite high in primary school.
There are two primary and one secondary schools in the study area. Nawadev Primary School
provides schooling up to grade 3 and Shree Bhagwati Primary School up to grade 5. Shree
Shanti Higher Secondary School runs classes up to grade 12. In the study area, it is reported
that earlier the number of school going children were in low numbers. According to Ms.
Saraswati Singh, teacher of Nawadev Primary School, the primary reason for low numbers of
students in the past was the lack of basic infrastructures in school, low household
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income, no electricity for doing homework, students spending hours in line for water, low
level of awareness amongst parents for girl’s education and such. She also mentioned that,
school dropout rate was higher for boys before class 10 and higher for girls after class 10.
The main reason for this dropout rate was boys getting involved in agricultural sector as
manual laborers whereas girls getting involved mostly in fulfilling household chores.
However after MUS, the scenario of education status of the community changed drastically.
The main factor for improvement in school enrollment was the gradual increment in household
income and availability of electricity in the community. With the increased household income,
even the poor and marginalized households were able to send their children to school. Some
respondents replied that with availability of funds, they were able to send their children to
attain higher studies in Chainpur. After MUS, the entire 100% of the community households
had access to electricity. The availability of electricity was another factor for improvement in
the education level of the community. With the
availability of electricity the students were now
able to do homework and study even during
night time. This motivated the childrens to
study and attend the school in regular basis.
Besides this, even the teacher felt that now they
were able to complete their work back at their
home and prepare well for the class next day.
Mr. Hari Upadhaya, teacher of Shree Bhagwati
Primary School mentioned that, now even the
students from grade 1 and 2 are familiar with
the new electrical appliances such as mobile,
TV, which in past were hardly seen in the
Plate 4.9 Interview with Mr. Hari
community. Now the students can see and use Upadhaya (Teacher of Shree Bhagwati
such devices at times, which has helped in
Primary School)
broadening the perspective of the students and
get connected to the wider world.
Similarly, after the availability of water nearby the settlement, students don’t have to stay in
line for fetching water any more. It helped the students in saving the time, which is now
utilized in going to school, doing homework and using the leisure time to study. The students
can now bath in regular basis, wash their clothes and maintain hygiene and cleanliness every
day. This trend has further decreased the dropout rate of students from the school. Therefore,
improvement in education level of the community is another achievement of MUS.

4.2.12 Improvement in health and sanitation
The better access to water for domestic and productive use has the potential to raise health and
sanitation levels especially by enhancing hygiene and income for child care, reducing
women’s domestic chores and by opportunities to combat malnutrition, cholera, typhoid,
jaundice, and other disease (Koppen et al., 2009a). Making larger quantities of water available
for hygiene is more important for improved health and sanitation. According to the survey, the
respondents had witnessed a visible change in their health after the implementation of MUS.
Prior to MUS diarrhea, vomiting, jaundice were very common round the year and most
frequent in the rainy season. Especially the children were very vulnerable to the diarrhea and
jaundice. Lack of nutritional foods among children led to malnutrition, stunting and thereby
contributing to poor health condition. Consumption habit
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has changed after the MUS leading to improvement in dietary habits. Now people consume
fresh seasonal vegetables up to 7-8 kg per week, which contributes in improving the health.

The users considered that they now consume hygienic and healthy food along with fresh
vegetables and clean drinking water which makes them healthier.
Prior to MUS, open defecation was highly prevalent in the community as there was no
proper latrines. This poor sanitation practice led to transmission of various water borne
diseases. However after MUS, it not only had direct visible impacts on drinking water
supply but also has considerable improvements in environment. With little extra efforts to
health and sanitation awareness campaigns, individual household latrines are increasingly
under construction after the provision of water supply system in the community. All 103
households had constructed individual latrines for defecation with frequent flushing with a
bucket of water placed in each toilet. The survey showed that MUS has enabled 82%
increase in latrine construction. The respondents were happy with the use of toilet and how
the trend has improved the hygiene and sanitation situation in the community. Now open
defecation has been completely discouraged in the community. Moreover, availability of
water at nearby surrounding has enabled most of the families to maintain good sanitation
and cleanliness at the home yard and around. Besides personal sanitation, MUS has also
contributed to sanitation and cleanliness of livestock (goats, cow, buffalo, and hens). For
this purpose, a dipping tank was constructed for the animal health management, especially
to eradicate ecto-parasites in case of goats. Thus awareness in sanitation was the one of the
biggest achievement in the community according to most of the respondents.
According to the interview with the health facilitator of the health post, after the MUS people
of the community have become aware about the health and sanitation level. It is reported that
MUS has enabled 65 % reduction in health costs. The respondents were found to frequently
visit the heath post in case of any sickness and get medication. For chronic diseases people
were sent to hospital at Chainpur for further treatment. Upon further queries on any
interventions on Water, sanitation and health (WASH), it is evident that there has been no any
such interventions beside MUS activities in the community. The chairman of CO Federation
expressed that all the beneficiaries have constructed latrines in their homes, however not sure
about the other households in the villages, but believed that this could be a stepping stone for
achieving Open Defecation Free (ODF) status in the future.
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Case study 4.3
“My children’s are much healthier than
before” Rama Upadhaya, Ward 3
Thalara Rural Municipality
Rama Upadhaya, 38, one of the
respondent of survey said that the health
of her family members and sanitation
condition of her household has improved
significantly after having sufficient
water access in front of her house. She
mentions prior to MUS, it was even
difficult to wash clothes, bath and keep
children clean. Due to poor economic
condition, she was not able to provide
nutritious food to her children. But now
after vegetable farming, she is able to
give proper diet to her family members
and in combination with proper
sanitation facilities, she has seen
improvement in the health status of her
family. She adds up that MUS has
helped to practice clean and hygiene
behavior and secure family health as a
whole, is in satisfactory level now.

4.2.13 Women’s empowerment
According to the Dublin Principle 3 (Women play a central part in the provision,
management and safeguarding of water), it is clear that women have major role to play in
the success of any intervention. They are the prime focus group for MUS related activities.
With the women empowerment, the roles of women begin to change and their decision
making power in the society increases. On the basis of the survey, it is found that MUS
directly and indirectly supports the women empowerment. It has especially uplifted the life
of poor and marginalized group of people, who once didn’t had the access to even basic
needs. Before MUS, women were typically involved in agriculture by providing only labor
and were often absent in decision making (system construction, crop planning, marketing,
financial decision).
After MUS, there has been a gradual shift in the process, as most of the women are now
directly involved in the vegetable production in the study area. The shift is even more
evident as women are now capable of making decisions regarding crop selection, sale of
crops as well as using the income for household purpose. Women who were only limited
to the household chores are now capable to sell their product in the market and deal with
the sellers (KII and Field observation, 2018).They have built up the confidence to deal
with people from even outside of their village. This change was a clear indication of
women empowerment n the study area.
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Multiple Use Water Systems (MUS) has also helped in reducing the women’s workload by
decreasing the time needed to fetch water. The saved time is now used in productive
activities such as vegetable growing, livestock production by the women. Here most of the
women were found to be using their earnings in their children’s education, buying basic
household supplies and other necessary materials. The respondents replied that MUS and
its related activities provided them with the platform to get involved in new income
generating activities and participate in trainings, awareness programs, and meetings and
raise their voice. This increased level of awareness among the women regarding income
generation, health, sanitation, nutritional benefits has empowered them to make decisions
regarding better nutrition for their children and further save on potential medical expenses.
Furthermore, the respondents mentioned that, as a result of increased community participation,
women of the community were able to form two Credit and Saving Groups in the ward. Most
of the women replied that the amount saved is utilized for their children’s higher education.
Similarly, most of the respondents were found to be taking loan from the group for expanding
their vegetable production as well as livestock farming. The process of taking loan and saving
has empowered the women of the community to be economically independent and now they
don’t have to depend upon their male partners for the money.

Eventually, most of the respondents pointed out that there has been lots of social
transformations after the implementation of MUS. The awareness in vegetable production
and marketing has raised, women leadership has developed, social cohesion among MUS
user households has improved and inclusion of minorities and women has increased
drastically.
On the basis of the above findings, mainly 4 dimensions of women empowerment were
analyzed i.e. access to resources, awareness, decision making power and achievement of
the empowerment. The dimensions of empowerment are given in the table 4.5. This
findings are also substantiated by a case presented in Case Study 4.3.
Table 4.4 Dimensions of empowerment and its MUS relevance
Dimensions of
Empowerment
1

2

3

MUS relevance

•
•
•
•
•
Awareness
•
•
•
•
Decision making •
Resources

Access to water
Access to income
Access to market
Access to education
Health and sanitation
Nutrition and dietary habits
Income generating activities
Education to girls
Networking and forming women’s group
Changing division of labor at household and community
level
• Men participating in household chores (fetching water,
childcare, feeding livestock’s and such)
• Involvement of women in meetings, trainings, community
decisions
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4

Achievements

•
•
•
•
•

Sharing knowledge, benefits and skills
Increased income level and financial security
Food security and health and sanitation level improved
High confidence level
Women’s group and saving and credit groups

Case study 4.3
“Women empowerment has helped us to reach where we are today”

These group of women share their story of empowerment and self-confidence
after the MUS implementation. They said that they are now confident to speak
to anyone in the community and in the market too. Prior to MUS, they were
only confined to the household works and had no decision making power
either in household or community level. Ishwari Khatri (1st women from left)
mentions, “I can feel change within myself. I can express my feelings with
confidence and participate in any meeting and training held in the community.
The income generated from the vegetable farming has helped my children to
continue their higher study in Chainpur as well improve the living standards of
my family. This has really empowered me to utilize the money in proper way
and take collective wise decisions for my family.” She further adds that
women empowerment is very important for the development of the family.
4.3 Summary of poverty impacts from MUS
The multiple use water system provides a broad range of benefits to the poor people
especially women and children, thereby comprehensively addressing the multidimensional
aspects of poverty. The benefits of multiple water uses reinforces each other that helps
people to climb out of poverty. From the study, it is evident that MUS not only helps in
raising the income level but also indirectly helps in attaining other basic facilities such as
education, nutrition, health services, water and sanitation and women empowerment. In the
study area, with the availability of water for domestic and productive activities,
community people started vegetable farming which helped in raising the income level.
With the additional income generation, significant improvements in their lifestyle
including health and sanitation, food consumption habits, women empowerment can be
observed. The improvement in these sectors can also be documented from the above
presented case studies 4.1, 4.2 and 4.3. Moreover the direct and indirect impacts from
MUS are summarized in table 4.6.
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Table 4.5 Direct and indirect impacts from MUS
Poverty
Dimension
1. Low income

2. Food security
and
Nutrition

3. Health and
Sanitation

4. Education

5. Women
Empowerment

Direct Impacts

Impacts

• Vegetable production
• Livestock production
• Small scale enterprises
(shops)
• Household consumption
of green vegetables,
livestock products
• Improved dietary habits
• Increased food security
• Diversified livelihood
strategies
• Construction of latrines
for defecation
• Reduced water and fecal related
diseases
• Availability of water for
better hygiene practices
• Improved educational
status of the community
• Better exposure outside
the community for higher
studies
• Job opportunities in
national and international scene
• More access to decision
making power
• Directly involved in income
generating activities
• Financial independence and
increased financial decision
making

Indirect Impacts

• Increased time for
productive activities
• Decreased incidence of
sickness and diarrheal
diseases
• Less medical expenses
• Improved child health and
nutrition
• Improvement in health
through better nutrition
• Improved sanitation and
cleanliness of home yards
• Reduction in health costs
• Awareness to various social
issues, domestic violence,
health and sanitation,
income generating activities
and such
• Enhanced awareness on
various social issues.
• Knowledge about basic
human rights
• Improved childcare and
family development

4.4 Sankanda Multiple Use Water System in the context of Sustainable
Development Goals (SDGs)
The Sustainable Development Goals (SDGs) are the blueprint to achieve a better and more
sustainable future for all by 2030 by addressing the global challenges related to poverty,
inequity, climate, environmental degradation, prosperity and peace and justice. MUS is
believed to contribute in achieving many of the goals and their associated targets.
Therefore an attempt was made in this study to map the relationship between MUS
approach in delivering rural water services in combination with productive activities and
it’s interconnectedness with the development goals and targets set under SDGs. The
following table 4.7 showcases how Sankanda MUS has achieved in meeting the targets set
up SDG framework
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Table 4.7 Relationship between MUS and SDG Targets
SDG Goal

Goal 1: End poverty in all its forms
everywhere

MUS contributions
• The availability of irrigation water in the community has helped the people to improve
their income by doing vegetable farming.
• Average income of respondents was approximately NRs 70,000/- per annum.
• The beneficiaries now have equal rights to economic resources (revolving fund, saving
and credit group), which has helped them to access the basic services like water, food for
all, health & sanitation to end the poverty in all dimensions.
•

Goal 2: End hunger, achieve food security
and improved nutrition and promote
sustainable agriculture

•
•
•

Goal 3: Ensure healthy lives and promote
well-being for all at all ages

•

The regular consumption of fresh green vegetables, milk, and ghee has resulted in
improved nutritional status of the beneficiaries (visible changes in malnutrition,
underweight and stunting in community).
After MUS, majority of households produced sufficient food for consumption and
changed the status from food deficit to sufficient and to surplus. Improved food security
situation is achieved in the community.
Training on hybrid farming, off seasonal vegetable farming, tunnel farming provided by
SAPPROS Nepal has helped them to increase their agricultural productivity.
The availability of clean water for drinking, washing & bathing has resulted in low
incidence of water borne diseases like diarrhea, jaundice, typhoid.
According to the health facilitator, there was no recorded incidence of child mortality and
maternal mortality after the introduction of MUS in community (Increased awareness
about ANC, PNC, safe delivery, new born vaccinations).
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Goal 5: Achieve gender equality and
empower all women and girls

Goal 6: Ensure availability and sustainable
management of water and sanitation for all

Goal 7: Ensure access to affordable,
reliable, sustainable, and modern energy for
all

• Women, being the prime water collectors, now have improved access to water within 510 minutes, which has resulted in reduction of time and effort for water collection. This
has especially benefitted women’s and children as they now engage themselves in other
household and income generating activities and education as well.
• The trainings, awareness programs, community meetings has helped to empower women
and participate in decision making process within their home and the community (crop
selection, sale of crops, and income utilization for household purpose).
• MUS and its activities had led to increased financial independence and financial decision
making among the women group in the community.
• Sankanda MUS has provided access to safe drinking water in near proximity of
households which meets SDG goal of equitable access to safe and affordable drinking
water for all. Further drip irrigation is used to irrigate the farm lands for vegetable
production.
• Construction of latrines for defecation with frequent flushing has resulted in end to open
defecation in the community (100 % latrine construction). This has resulted in improved
sanitation and hygiene practice in community.
• Sankanda MUS has focused on sustainable water resource management with regular
cleaning up off source and periodical supply of water during the lean season.
• MUS has supported and strengthened the social cohesion, unity through the active
participation of local communities in decision making for improving water supply and
sanitation status of the community.
• The provision of micro-hydro of 9 kW has contributed to rural electrification in the form
affordable and reliable renewable energy (103 HH have access to electricity for lighting
purpose). And tailrace water being used for drip irrigation.
• With the availability of electricity, the 2 food grinding mills were installed for grinding
the rice grains, which reduced the drudgery of women for food grinding.
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• Vegetable farming has contributed in improving the income level of the respondents,
especially through the active involvement women in income generation activities.
• Higher level of economic productivity has resulted through crop diversification (tomato,
Goal 8: Promote sustained, inclusive, and
sustainable economic growth, full and
cucumber, green vegetables) and technological upgrading (tunnel farming) in the
productive employment and decent work for
community.
all
• Access to financial services (revolving fund, saving and credit group) and market
(vegetable collection center) has enabled the beneficiaries to invest more in income
generating activities.
Goal 10: Reduce inequality within and
among countries

• One of the major achievement of MUS implementation is the equal participation of men
and women in the decision making for sustainable management of water supply, which
further promotes the inclusion of women and minorities.
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4.5 Sustainability of Sankanda Multi Use Water System
Long term sustainability of water related projects is one of the biggest challenges of the
water sector. According to USAID, 2015, most MUS are sustainable (87.5%) and fully
functional after 7-10 years. Sustainability can be represented as a pathway in which human
well-being is enhanced, social equity advanced and environmental integrity is protected
(Leach et al., 2010). A water service is defined as the sustainable only if it is able to
provide water of a given quality and quantity at a given place with predictability and
reliability. It includes both the hardware and software components. Hardware components
of water services include issues such as technology availability, spare-parts, engineering
skills whereas software components includes institution building and arrangement, conflict
resolution, water allocation and social equity.
In the study, the main aim of finding the sustainable prospect of MUS is to balance the
economic, environmental and social needs of the community and thereby putting the
understanding into practice.
For determining the sustainability of Sankanda MUS, the study has followed the
framework used by USAID, (2015). Here mainly 3 sustainability indicators were studied
i.e. source, institutional & financial arrangement and social equity.
4.5.1 Source
The security of water source is one of the biggest challenge for the sustainability of the
system. The source of the Sankanda MUS is located at extremely remote and isolated
region at an altitude of about 3000 meters above the seal level (plate 4.1). It consists of
natural streams and spring. The source is therefore largely invisible and related to a
complex hydrogeological network which makes its management and monitoring difficult.
Since no climatic variable were taken into consideration for the study, the effect of climate
change in the source cannot be quantified easily.
Thus on the basis of field observation of the source and conversation with the water
operator and the respondents regarding the water source and its supply, following findings
were made:
•

The source is located within the region of Khaptad National Park. It is one of the
protected areas of the country. Due to this reason, the source of water is safe and
pristine and there is no evidence of human encroachment in the region.

•

The water is tapped from two spring sources through polythene pipe which flows into
1st water collection tank, from where it is transported under gravity to main tank.
Water operator is basically responsible for clearing any debris in and around the tanks
and also check for any leaks in the pipe. The regular cleaning and monitoring of the
source region helps in making the system as uninterruptible as possible.

•

According to the respondents, during the initial phase of the MUS, there used to be
continuous supply of water throughout the year. However, past few years, the water
supply has been limited to morning and evening time especially during the dry season.
The reason for this may be reduced water quantity during the lean season. Thus, they
are managing by supplying the water periodically. This kind of management is helpful
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in conserving water resources and prevent it from over exploitation. Furthermore,
locals have identified another water source which can be added in the system to
augment the water quantity during the lean season. It was noted that the Federation has
forwarded the proposal to Rural Village Water Resources Management Project
(RVWRM) for the same.
•

The economic return generated by MUS further provided incentives to protect the
source.

4.5.2 Institutional and Financial Arrangement
i. Institutional Arrangement
Institutions cover the organization and its rules for the planning, operation and
maintenance of communal infrastructure. The effective management institutions within the
MUS project can contribute to its sustainability in long run. The management procedure in
the MUS projects can be complex, thus it must look into both operational as well as
communal aspects. The operational issues are water rotation scheduling, tariff structure,
book keeping, staff hiring and post construction support. Whereas the communal issues are
mostly related to a participatory process for the representation of all major stakeholders
and its related water use issues. Thus institutions play major role in MUS projects so as to
improve water use efficiency, ensure equity, and include environmental priorities through
formal rules, pricing and social norms.
a. MUS Community Organization Federation
The formation of Community Organizations (COs) in the Sankanda MUS is a basis for the
initiation of the development activities. SAPPROS Nepal was involved in the formation of
COs in the Community. Three COs were formulated i.e. Nawadev, Bhagwati Mahila and
Pragatisil, which were registered in PAF so as to ensure their eligibility to develop and request
for the financial and technical support. The main basis of CO formation was the food
sufficiency criteria set forth by PAF. Altogether there were 140 beneficiaries, out of which 86
households come under these COs and rest 54 households were non-CO members. The
households that come under COs are extremely poor households, therefore while forming
these COs, special attention was given to these households. One individual per household was
selected as a member of CO. And as the female population was larger in the community, 72 %
of the members were female. The COs were given different capacity building trainings such as
income generating activities, community mobilization, and skill enhancement to uplift their
living standard along with the benefits of multiple use of water.
After the CO formation, need for a federated organization was felt in the community, which
could look after all the 3 COs combined and take over the responsibility of managing the
activities of MUS. Thus 3 representatives from these 3 respective COs were chosen and
Sankanda Multi Use Water System Community Organization Federation was formed in the
community. It is the formal institution responsible for the sustainability of MUS in the
community. Mr. Bal Bahadur Singh was appointed as the Chairman of CO Federation. The
Federation had the overall responsibility of implementation and management of Sankanda
MUS. It was responsible for the regular monitoring of the MUS related activities, conducting
social activities like awareness raising program, community mobilization and
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monthly meetings of the COs to discuss the ongoing activities as well as upcoming
programs under the Federation.
Some of the major activities of Federation for the sustainability of the Sankanda MUS are
as follows:
• CO Federation is responsible for the formation of Electricity Users Committee and
setting suitable tariff for the use of electricity and grinding mills (Refer Table 4.3). The
tariff collected from the users were used for paying 2 staffs at the micro-hydro station.
Similarly in case of maintenance, spare parts are bought from the same amount
collected from the users. Thus, the tariff collection from the electricity use has helped
the micro hydro to operate smoothly and further contribute in the efficiency of MUS.
•

The Federation is also responsible for establishing rules and regulations regarding the
use of MUS and sharing the benefits accrued from productive use to the community.

•

The Federation also conducts monthly meetings in the community to gather the issues
people are facing regarding the use of water, electricity, productive activities or any
other communal issue and incorporates the need in the upcoming activities.
Community mobilization is done for the participation of community people so as to
ensure transparency in the project, raising the consensus about MUS scheme and for
the inclusion of all concerned, gender and vulnerable communities.

ii. Financial Arrangement
The CO Federation argues that financial sustainability of water systems are enhanced with
the implementation of MUS. Rather than focusing on drinking water alone, allowing for
productive uses of water could significantly increase the household income and at the
same time provide users with the financial ability to sustain and maintain the system as
well. The financial arrangement under the CO Federation is very vital for the sustainability
of the Sankanda MUS because without the ability to recover costs and having sufficient
funds for its operation and maintenance, the system would become non-operational in its
long run. The major financial arrangements carried by CO Federation for its sustainability
are discussed below:
a. Cost Sharing of Sankanda MUS
The Sankanda MUS was built with the financial assistance from PAF and technical
assistance from SAPPROS Nepal. The CO Federation and PAF had the initial agreement
of NRs. 2,169,227 to be given in cash by PAF and total of NRs. 593,084 (Community
Cash: NRs. 128,500) and (Community Kind: NRs. 464,584). And VDC provided sum of
NRs. 116,000 for its construction. After the implementation of MUS, the community
people linked up the coordination with GIZ and WFP for up scaling its service level by
adding grinding mill and improvement of irrigation canal. GIZ provided NRs. 357,673 and
WFP provided NRs. 131,625 (2925 kg of rice at NRs. 45/kg). Thus the total cost of
construction of Sankanda MUS was NRs. 3,367,609, which is shown in table 4.8.
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Table 4.8 Total cost of Sankanda MUS
Organization

Amount (NRs)

Remarks

PAF

Initial Built up Cost
2,169,227

VDC

116,000

Community Cash

128,500

Community Kind

464,584

Total

2,878,311

Initial Design for water
supply, irrigation and micro
hydro

Scale up Cost
GIZ

357,673

WFP

131,625

Grand total

3,367,609

Grinding mill and
improving irrigation canal

b. Use of the Revolving Fund (RF)
After the formation of CO Federation, proposal was made for providing the fund in order
to scale up income generating activities in the community. During the initial period PAF
provided revolving fund of NRs 1,310,943 to 3 COs combined with the repayment cycle of
3 years and interest rate of 6% per annum. The revolving fund was provided to the
members of CO mainly for the income generating activities such as vegetable farming,
livestock raising and small scale business. The detail breakdown of use of revolving fund
and its current status is shown in table 4.9.
Table 4.9 Status of Revolving fund (RF) (as of 2018)
S.
N

Community
Organization
Name

RF
from
PAF
(NRs)

Interest/Pe
nalty
(NRs)

Total
(NRs)

RF Present Status
Under
Investm
ent
(NRs)

Bank
Balan
ce
(NRs)

Cash
with
CO
(NRs)

Total
(NRs)

1

Pragatisil

212,05
0

63,615

275,665

212,050

52,000

11,615

275,66
5

2

Nawadev

366,05
5

98,835

464,890

366,055

80,500

18,335

464,89
0

3

Bhagwati Mahila

732,83
8

219,851

952,689

732,838

74,862

144,98
9

952,68
9

Total

1,310,9
43

382,301

1,693,244

1,310,943

207,36
2

174,93
9

1,693,2
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From the table 4.8, it is clear that, the community people have increased the revolving fund by
NRs 382,301. The CO encourages the members to take loan to start any business or scaling
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up the current business. The availability of revolving fund has helped the community to
involve in income generating activities and improve their livelihood. The revolving fund
management has helped to create the social capital in the community and provide
community with the sustainable financial resource to meet their local demands. From the
study it is evident that, revolving fund in the Sankanda MUS not only helps in livelihood
improvement but also contributes in MUS sustainability. Some of the major highlights of
revolving fund management are as follows:
•

Motivate the people to engage actively in income generating activities and efficiently
use the resources for its sustainability.

•

Facilitate the investment opportunities that complement the MUS project goals.

•

To help the MUS project to sustain itself financially and functionally into the future

c. Saving and Credit Group
One of the major achievement of CO Federation is the formation of saving and credit group in
the community. CO Federation with the assistance from PAF, encouraged the community
members to form saving and credit group and make monthly savings in the regular basis. The
community people save NRs 20 per month and till date NRs 186,085 has been collected
through the regular saving habit. Even though the saving amount is quite small, but in long
term it has played vital role to fulfill the household requirement. The saving and credit group
provides loan to its members in low interest rate mainly for non-income generating activities
such as medical expenses, household rituals, marriage function. The saving amount acts as a
social safety net for the community people and fulfill their demand at household level. The
detailed savings made till date in the saving and credit group is shown in table 4.10:

Table 4.10 Saving and Credit Detail (as of 2018)
Fiscal
Year
2012

No.
of
HH
86

2013

CO Monthly Savings
Monthly Monthly
Yearly
Interest/Penalty
Saving Collection Collection
Yearly

Total
(NRs)

20

1,720

20,640

625

21,265

86

20

1,720

20,640

3,200

23,840

2014

86

20

1,720

20,640

4,350

24,990

2015

86

20

1,720

20,640

5,600

26,240

2016

86

20

1,720

20,640

6,700

27,340

2017

86

20

1,720

20,640

9,080

29,720

2018

86

20

1,720

20,640

12,050

32,690

Total

186,085

One of the major benefit of the saving habit is that, now with the loans provided from the
group, the community people no longer have to take loans from money lenders in high
interest rate. And they don’t need to sell their assets such as cow, buffalo, and goat just for
the sake of emergency money. The saving and credit group has increased the awareness
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among people for regular saving habit, which has significant long-term outreach potential
in local communities.
Thus it can be concluded that, the financial arrangement mainly the availability of
revolving fund and saving and credit group through CO Federation contributes
substantially in pushing the conditions of the local people and ensure financial
sustainability to operate the MUS project with substantial benefits.
d. Operation and Maintenance Cost
The Operation and Maintenance of Sankanda MUS comes under the responsibility of CO
Federation and Electricity Users Committee. The active participation of the community
people has led to the sense of ownership of the MUS. It was found that community
members readily contributed to the operation and maintenance fund. According to the Mr.
Prakash Bhandari (Secretary, Electricity Users Committee), the participation and cost
sharing among the community members were the key for the establishment of operation
and maintenance fund.
According to the Operation and Maintenance Manual established under Electricity Users
Committee, the beneficiaries were ready to contribute 10 % of total tariff collected from
electricity use to the fund. Besides this, CO Federation has also separated 10 % from the
revolving fund for the operation and maintenance fund. The cost sharing from the revolving
fund was part of contribution from the increased income generating activities by the people.
Till 2017, approximately NRs 175,000/- was collected in the operation and maintenance fund.
However, during the early 2017, there was major break down in the power house because of
the lightening strike which led to insufficiency of the amount collected for the maintenance of
the system. So, on the mutual consensus of all the beneficiaries, each household contributed to
further NRs 1500/- for the repair work. The repair of dynamo, ELC circuit, lightning arrester
and major earthing & grounding was done in the power house. The total cost of repair was
reported to be approximately NRs 185,000/-. Apart from that major repair, there has been no
need of any maintenance work in the power house.

At present, operation and maintenance fund has NRs 200,000/- amount for future repair
work. It can be seen that the beneficiaries have taken the responsibility for operation and
maintenance of the system. The major reason for taking up the responsibility is the
benefits people are accruing from the income generating activities under MUS system.
The high level of willingness to pay for the system sustainability can be observed from the
beneficiaries’ response. However, the Chairman of CO Federation expressed that if similar
incidence of major system repair occurs again, then the community people might face
some problem to contribute such amount for time and again. Even though no conflict has
been noted till date for the cash contribution, this scenario must be addressed properly. He
further mentioned that, negotiations have been ongoing with Thalara Rural Municipality
for certain contribution to add up in the operation and maintenance fund.
4.5.3 Social Equity
Social equity in the community and within the MUS project plays vital role for its
sustainability in long run. MUS is more cost effective and sustainable than single purpose
infrastructure, bringing multiple benefits like income, health, food security. For the project to
be sustainable and to reach everyone, there are range of stakeholders that must fulfil various
complementary roles. Among all, water users of the community or the beneficiaries

46

are the most important actors in any MUS project. The active participation and consultation of
the communities actual water needs, promotes sense of ownership to community people. Sense
of ownership therefore is equally important for the sustainability of MUS project.

Some of the major aspects of social equity for the sustainability of MUS are:
•

MUS facilitates resolving conflicts over sharing of water.

•

Communicating with members of all relevant communities foster greater community
collaboration and cohesion and is likely to avoid potential conflicts between
communities.

•

Giving leadership and responsibility to community members encourages community
residents to maintain the MUS themselves, and to take responsibility for it.

•

Community driven planning and technology choice is key to sustainable development.

In the study, mainly 3 aspects of equity affecting the sustainability were analysed i.e.
characteristics of water source, characteristics of water users and service providers and
resource users.
a. Characteristics of water source
As discussed earlier, the water source falls within the protected area and is quite
undisturbed. The study found out that there is sufficient flow of water throughout the year
to meet the domestic and productive use of all users of the community. However, the users
had felt slight decrease in water availability especially during the lean season, as the water
rotation system has been implemented. The distribution of water supply in the community
has been made in uniform pattern with 19 taps built in the community, with each tap
serving about 7-8 households.
b. Characteristics of water users
Water users greatly affect the sustainability of the MUS project. In the study area total
number of household beneficiaries were 140, with most households sharing common type
of cultural values and ethnicity. The society was homogenous with high number of
Brahmins and Chhetri and 2 settlements of Dalits. The respondents replied that before
MUS, there used to be conflicts regarding water use, as there was only single source of
water in the community. But after the introduction of MUS, the social interaction and
cohesion in the community was significantly improved. Water users replied that the
allocation of water is equitable and fair in the community. The tap stand served
approximately 7-8 households and water users were divided into small group of users,
which helped each of them to fulfill their water needs without any conflicts. Thus, there
was no incidence of conflicts in the society regarding water use after MUS.
After the availability of water for productive activities, most of the households have
increased economic return and improved livelihood from the MUS. The increased income
provided the water users incentives to maintain and sustain the system. This was one of
the major factor for the water users to build that social cohesion and unity so that the
benefits of MUS are sustainable in long run.
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c. Service providers and resource users
The interaction between service providers and resource users significantly affects the
sustainability of MUS project. According to the one of the respondents, it was found that, the
arrival of MUS project in the community was one of the biggest achievement for the people of
that community. For the infrastructure development, local community people provided cash
(NRs 128,500) and provided the labour work for 103 days maximum i.e. community kind
equivalent to NRs 464,584. There was high trust and mutual understanding between the
service providers i.e. PAF Nepal and SAPPROS Nepal and the local community people.
SAPPROS Nepal initiated the formation of CO Federation within the community, which
manages the overall MUS system, from its operation to maintenance as well as properly
utilizing the revolving fund in the community. The formation of CO Federation within the
community proved vital for its successful operation till date. Besides this, the utilization of
revolving fund and voluntary contribution by the beneficiaries has helped the system to
financially stable and capable to maintain on its own.

Apart from the livelihood improvement, the major addition of infrastructure in the
community was the construction of vehicle pliable road. The access to road from the
community helped the people to get connected with the nearby market and sell their
products directly in collection center with good profit. Thus the robust linkage between
service providers and resource users have helped the MUS project to run smoothly till date
and people have high hopes in the coming days too. MUS has enhanced the social and
gender equity in the community as well as string equity in the management of MUS. And
regarding the aspirations for the future, every single respondents were positive with the
benefits accrued from MUS and see the better future from today.
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Chapter 5
CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusions
Multiple Use Water System (MUS) has emerged as an approach to water services that is
suited to meeting people’s multiple water needs in rural areas of low and middle income
countries like Nepal. One of the major strength of the MUS concept is that it focuses on
the needs of the poorest and aims to deliver a basic quantity of water for drinking,
livelihood needs and involvement in income generating activities. It provides productive
uses of water at household level and offers poor people a range of small scale
opportunities that support them to produce food, vegetables and enhance their agricultural
production, livestock and thereby upscale their livelihood.
This study outlines the outcome of a research work carried out in Sankanda MUS located
at Thalara Rural Municipality-3, Bajhang District. It was constructed in joint initiation of
Integrated Nawadev, Bhagawati, Pragatishil Community Organization (COs) with the
financial assistance from Poverty Alleviation Fund (PAF) and technical assistance with
SAPPROS Nepal. The major objective of the study was to find out the contributions of
MUS towards the poverty alleviation of the study site. The poverty assessment mainly
included analysis of various benefits of MUS like time saving in fetching water, use of
available water in different sectors, food security, improved living standards, health and
nutrition, women’s empowerment and social equity. These factors ultimately led to
enhancement of living standard of the community people. The research thus aimed to find
out the livelihood opportunities generated by MUS and how such opportunities lead to the
sustainability of Sankanda MUS.
The study done here confirms that water used for multiple purposes in ward number 3, brought
substantial benefits to the people and helped them in achieving more integrated set of poverty
impacts than conventional water services. In the study area, vegetable farming was found to be
the most dominant productive activity with 89% of the respondents involved in it. It was found
that vegetable farming was initiated extensively in their farms lands with the implementation
of the MUS. With the availability of water, the farm lands where only paddy and wheat were
grown, are now cultivated with crops like tomato, potato, cucumber, cauliflower, garlic, onion,
radish and green vegetables. These vegetables had high rate of economic return and also had
the better market prices as compared to other crops.
The acute shortage of water was relieved after the availability of tap stands in the community.
Water was easily available for domestic and productive activities. It was found that, the
respondents had increased their water use by 70% for household activities like washing and
cleaning, 85 % for irrigation in vegetable production and 45% for livestock has increased.
Altogether there were 19 tap stands built in MUS, and is within the access of 5-10 minutes
walking distance to each household. This has drastically saved the time taken to fetch the
water, especially for the women group and the children’s. The respondents perceived the
access of water was one the direct benefits of MUS to the community.

The studied MUS had the provision of generating 9 kW of micro hydro in the community.
With the generation of electricity, the community people got the facility of using light
especially during the night time. Rural electrification through MUS, brought the social
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transformation which improved mainly the education scenario of the community. The
school dropout rate was recorded to have improved after the availability of electricity, as
the students were now able to complete their homework’s and study even during the night
times. This was one of the motivating factor for the students to attend the school regularly.
Besides education, electrification also contributed in addition of food grinding mill in
community, which relieved the hardship of women for grinding the food grains. Changes
in the food security situation was another noticeable feature with the availability of
irrigation. Most of the food deficit households now have transformed into food sufficient
and food surplus and are able to sell the products in the market with high economic return.
With the availability of irrigation water, vegetable farming became the prime source of
income generating activity among the respondents. The provision of vegetable collection
center in Jhota Bazar provided the farmers a platform to sell their vegetables and ensured a
receipt of a fair price to the producers. Thereby the income range of the respondents
increased from NRs 20,000/- to NRs 75,000/- from vegetable farming and some earning as
high as NRs 130,000/-. The increasing income level resulted in improvement of living
standards of the people, as they were found to have added luxury items such as television,
radio and other household accessories.
Regarding the health and sanitation, the respondents had visible change in their health
condition after the implementation of MUS. With the increased income level and better
nutritional status, the respondents mentioned that the incidence of water borne diseases like
diarrhea, jaundice, typhoid were reduced in the community, with health reduction cost up to
65% in the health post. During the field visit, it was observed that there all 103 households had
constructed latrines through the MUS program. The provision of latrines improved the
hygiene and sanitation situation in the community, with discouragement of open defecation.
Women empowerment through MUS activities was another major breakthrough in the
community. The female member of the community who were only limited to their daily
household chores were now empowered to participate in community meetings, trainings and
have their voice in the decision making process. They were directly involved in the vegetable
farming and even selling it in the market. And they were now capable of allocating the income
according to the need of the family (children’s education, investment, household supplies).
MUS activities had led to the increased leadership quality, social cohesion and inclusion of
minorities and women in the decision making process.
Apart from the livelihood improvement, sustainability of Sankanda MUS was also analyzed.
The research showed that at the present context, beneficiaries were self-sustainable and they
didn’t had to rely on external assistance for its operation. The availability of robust CO
Federation in community, its revolving fund status, saving and credit group and Electricity
Users Committee complement each other financially and have helped in smooth operation of
MUS till date and have high hopes to operate in coming days too. The respondents had the
common voice that, the increased economic return from the vegetable farming and availability
of funds for income generating activities under MUS, provided that extra boost and incentives
for the community people to maintain the system properly. Thus it can be concluded that the
economic returns generated by Sankanda MUS contributed to water users’ efforts to protect
the source and their financial capacity to maintain the system.
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Finally, the result concludes that MUS showed positive impact to the community people
of Thalara Rural Municipality-3, ultimately improving the incomes of the smallholders
and bringing the awaited social transformation to the lives of community people.
5.2 Recommendations
Based on the conclusions drawn, following recommendation are made:
a. Recommendations for the Sankanda MUS and it’s sustainability
•

At the study site, vegetable farming was the major option for income generating
activity. Even though livestock was also alternative activity, most of the respondents
were not found involved in it. Thus, the income generating activity must not be only
limited to the vegetable business and other options also must be explored.

•

Off season migration was still noticeably at higher rate in the community. The female
members being involved in agriculture and male partners migrate to Terai or India for
work. Thus more income generating activities must be promoted in the area to stop offseason migration.

•

Water source conservation is the major aspect for the sustainability of Sankanda MUS.
Thus CO Federation must provide conservation awareness to the community people
and must encourage regular clean-up of the source and conservation activities.

•

Regarding the financial arrangement of CO Federation, the amount collected from
beneficiaries for using the electricity might not be sufficient to support the maintenance in
case of major system breakdown. Besides this, till date community people are not charged
for the use of drinking water from the tap. If minimal charge (fixed rate per month) is
applied for its use, then certain amount of sum can be generated, which can be used for
supporting operation and maintenance cost of the system.

b.

Recommendations for the MUS promotion at policy level

•

Till date MUS is basically implemented by NGOs and INGOs in project mode. Neither
policy nor Government agency has supported MUS as a program as of 2018. Thus up
scaling of MUS and its activities in program level would be highly favorable for
upliftment of rural and marginal farmers.

•

There must be better coordination among different sectors and actors involved in MUS
up scaling. The line ministries must co-ordinate for better inclusion of MUS approach
as a whole in the development programme.

c. Recommendations for the further study
•

The present study has not studied the climatic variables and its relation to recently
observed drying up source. Hence further research on the site regarding the condition
of the sources of water supply schemes should be conducted and mitigation measures
should be explored if the sources are drying up with time.
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•

The impact of MUS on livelihood improvement of other rural areas must be
documented properly and initiative must be taken to promote, upscale and stabilize
MUS in the government’s planning process.
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Annex 1: Household Questionnaire
Name of the interviewee: …………………………………… House No:
Sex: ……………………………
Caste: ………………………………….
No of members in the family: Male…………………. Female…………………….
Major occupation: a. Agriculture b. Labor c. Business d. others……………………
Member of CO: Yes ……….. : No ……………..
A. Time saving Analysis
A.1 Before the Scheme
1. Where did you go for fetching water before the scheme?
……………………………………………………………………………
1.1. How much time did you require for a round trip to fetch water?
……………………….. Minutes
1.2 How many trips you had to do in a day? …………………………
1.3 Who fetched the water? A. Male b. female c. children (Boy/Girl)
2. Did you use the same water source for drinking, domestic purposes and livestock?
a. Yes
b. No
3. If No, where did you go for livestock’s? ……………………………
4. Was water sufficient for you?

a. Yes

b. No

A.2 After the Scheme
5. Mention time taken and number of round trips for you to fetch water after the
installation of MUS? ………………………….. Minutes ……………………. Trips
6. Is water sufficient now? a. Yes, b. No
7. Who is responsible for fetching water now?
8. Do you agree that the scheme save your time? a. Yes b. No
9. If Yes, how do you spend your save time? ……………………………………………
B. Income analysis
B.1. Before the scheme
1. What type of economically productive activities have you started after the scheme
(Name of income generating activities)?
………………………………………………………………………………………………
2. What did you grow in your farm?
………………………………………………………………………………………………
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3. Was it enough to sell after self-consumption?
4. Did u have to buy vegetables or was food sufficient?
5. If yes, how much per month?
B.2 After the scheme?
1. What have you been growing in your farm?
2. How much did u invest in farming? ……………………………….
3. Was it enough to sell after self-consumption?
4. Did u have to buy vegetables after MUS installation?
5. If yes, how much per month?
6. Did you get any other economic benefit from those activities? A. Yes b. No.
7. Any assets add on or investment (loan payment, saving, education)
………………………………………………………………………………………………
……………………………………………………………………………………………….
C. Health status analysis
1. Did you feel any change in your health status before and after the scheme?
a. Yes
b. No
2. If yes, in what way did you feel change?
a. Decrease in illness
b. increase in nutrition level

c. others

3. Can you please tell us the frequency of becoming ill before and after the scheme?
Before the scheme: ……………………….
After the scheme: ………………………….
4. Do you perceive that easy access to water services have reduced the following?
a. Waterborne (diarrhea) diseases………………………………………………….
b. Child Mortality…..
c. Maternal Mortality……
D. Gender analysis:
1. HAS MUS brought any changes in women’s empowerment? a. Yes b. No
2. If yes what are those?
a. Access to cash income
………………………………………………………………………………………………
b. Dignity in the society
………………………………………………………………………………………………
c. Decision making empowered
………………………………………………………………………………………………
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d. Any others (pls specify)
E. Water and Sanitation
1.

Hours of supply
a. 24 hours
b. Morning…………..hrs
c. Day………………hrs
d. Evening………….hrs

2.

Is the water supply enough even in dry season? A. Yes b. No

3. For what purposes do you use water from the scheme?
a. domestic purpose
b. sanitation

c. livestock

4. Overall comment on tap stand posts and supply hours:
………………………………………………………………………………………………
5.

Household Latrines constructed before and after(Tick one)
Before
1. No………
2. Yes……..

After
1. No………
2. Yes…….

F. Socio-economic aspects:
1. Can you elaborate on community participation during the scheme planning and
construction?
…………………………………………………………………………………………
2. Involvement of community during tariff determination?
………………………………………………………………………………………
3. Perception of the villagers regarding MUS approach?
………………………………………………………………………………………
4. Is there any Water right problem………….Yes/No?
4.1 If yes mention the type of the problem and possible solution.
…………………………………………………………………………………………
5. What are the major problems identified and measures suggested by the CO
Federation?
…………………………………………………………………………………………
G. Institutional aspects
1. Users Committee/Developer contribution/commitment/services:
………………………………………………………………………………………
2. Availability of the Manager/operators and their services:
………………………………………………………………………………………
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3. Difficulties in the tariff collection:
………………………………………………………………………………………
G. Record Keeping:
1. Is log book being kept and regularly filled? Yes/No
2. Is account book being kept and regularly filled? Yes/No
3. Repair and Maintenance:
Is there a maintenance schedule?

Yes/No

4. Is there any provision of Operator? Yes/No
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Annex 2: Checklist for Key Informant Interviews
A. Institutional aspects
1. Users Committee/Developer contribution/commitment/services:
………………………………………………………………………………………
2. Availability of the Chairman/operators and their services:
………………………………………………………………………………………
3. Difficulties in the tariff collection:
………………………………………………………………………………………
B.
1.
2.
3.

Record Keeping
Is log book being kept and regularly filled? Yes/No
Is account book being kept and regularly filled? Yes/No
Repair and Maintenance:

4. Is there a maintenance schedule?
Yes/No
5. Is there any provision of Operator? Yes/No
C. Management of the scheme
1. Who is responsible for the operation and maintenance of the scheme?
A. Yes

b. No

2. What is the name of the group? ……………………………………………..
3. How many members are there in the group?
.............. male ………………… female
4. Do you have separate fund for the maintenance of the scheme?
For CO Federation
1. Please provide some background information about the project?
.....................................................................................................................................
2. What are the main objectives of Federation for MUS?
.....................................................................................................................................
3. What are expected outputs?
.....................................................................................................................................
4. What are benefits of MUS approach over SU approach?
.....................................................................................................................................
5. Do you think the MUS approach contribute to reduce poverty and if so, in what way?
.....................................................................................................................................
6. Do you think the MUS approach enhance sustainability of the water service?
.....................................................................................................................................
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7. What is the feedback from the end users? a. positive b. negative c. satisfactory
8. What are the positives and negatives of existing MUS approach?
.....................................................................................................................................
9. What are the major challenges to promote MUS approach in context of Nepal?
.....................................................................................................................................
10. What are the major areas for improvement in promoting MUS further in Nepal?
..............................................................................................................................................
11. What are the major threats to sustainability (such technical deficiencies,
environment threat, lack /weakness in O&M fund etc?
.................................................................................................................................................
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Annex 3: Photographs

Local filling the water Jar

Interview with the Chairman (CO)

Electricity Users Card

Primary school at community

Latrine in community
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