Multiple-use water supply systems: do the
claims stack up? Evidence from Bangladesh
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This paper reports on an investigation of a multiple-use water supply sys-
tem (MUS) in Bangladesh which set out to test the claim that MUS meet
users’ needs for water more effectively than single-use systems. A water
needs framework was developed and water users (84) from three villages
were interviewed during June—July 2007. The opinion of the users was
that the MUS meet their needs for water better than the conventional
systems they replace. The benefits include increased productivity and
incomes, reduced irrigation costs and easier access to iron-free domestic
water. However, the systems are not affordable for the communities over
a ten-year timeframe. The poor have less access to the piped household
supply contrasting to near universal access to hand tubewells. Problems
are identified relating to ownership, management, representation, skilled
staff, external support and the legal framework that leave users vulnerable
to powerful owners who control water supply.
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IN RECENT YEARS THE PROFILE Of multiple-use water supply systems (MUS)
The proponents . : : . : .
. as a means of improving water supply in developing countries has sig-
of MUS claim nificantly increased (e.g. Smits et al., 2004; IWMI, 2006; van Koppen et
increased potential a1, 2006). The proponents of these systems claim increased potential
to reduce poverty  to reduce poverty and improve health over and above conventional
and improve health single-use systems (Smits et al., 2004). They argue that these benefits
arise because the productive uses of water are catered for thereby en-
hancing the livelihoods of the poor, increasing incomes and reducing
vulnerability. Higher incomes lead to improved nutrition and provide
the means to take preventive health measures and pay for health care
(IWMI, 2006). Furthermore, these benefits are ‘mutually reinforcing’
as improved health and nutrition have a positive effect on productiv-
ity (van Koppen et al., 2006: 10). Cost recovery, vital for sustainability
(WASH, 1994; Carter et al., 1999), is also improved because higher
incomes increase both the ability and the willingness of the poor to
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pay for water (Kayaga et al., 2003; IWMI, 2006). Equally important
for sustainability is a sense of ownership (Narayan, 1995; Carter et
al., 1999) and it is claimed that MUS inherently engender this be-
cause the involvement of communities in the design of the systems is
central to the MUS approach (IWMI, 2006; van Koppen et al., 2006).
Claims are also made of improved gender equity as the systems are
designed to meet the needs of women (IWMI, 2006).

In practice, water supplied by single-use systems is almost univer-
sally used for multiple purposes (van Koppen et al., 2006). A range of
systems exists from those designed and used for a single purpose to
those that are fully multiple-use in design and operation, as shown
below:

« De facto multiple-use systems. Systems designed for a single pur-
pose, but which users put to multiple-uses.

« Domestic-plus and productive-plus. Designed ‘add-ons’ to either do-
mestic or productive schemes that fall short of fully providing for
multiple needs.

« Multiple-use by design. Based on a full participatory assessment of
needs and resources (human and water), and specifically aimed
at making the most effective use of the latter to meet the former
in an equitable and poverty focused manner (Smits et al., 2004;
van Koppen et al., 2006).

The central claim put forward for MUS is that as humankind’s re-
quirements and uses for water are multiple, integrated systems de-
signed to supply water for multiple uses are inherently better able to
meet people’s needs for water than systems designed for single use
(e.g. Smits et al., 2004; IWMI, 2006; van Koppen et al., 2006), leading
to the benefits outlined above. This paper reports on an investigation
of a MUS in Bangladesh that sought to test this assertion.

Bangladesh and the MUS model

The MUS model investigated was developed by the Rural Development
Academy (RDA), an organization that seeks to implement Govern-
ment of Bangladesh (GoB) policy through research, action research,
training and consultancy in rural development. The RDA model is
‘multiple-use by design’ and features a deep tubewell (DTW) which
supplies a ground-level irrigation tank from where water is distrib-
uted to agricultural land via concrete pipelines or to an overhead tank
for domestic water supply. Domestic water is distributed to house-
hold taps via a PVC pipe network and there is the option of installing
arsenic (As) and iron (Fe) removal plant where necessary. Low-
cost DTW technologies are employed, including manual drilling
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techniques and local materials and components. The formation of
owners’ groups is an essential part of the model and these are required
to invest 10 per cent of the capital costs as a down payment and repay
the entire capital costs over ten years. The owners’ groups recover
capital costs, pay for operating expenses and take a marginal profit by
charging the users for water. They have autonomy in setting tariffs.
Staff and management training is provided by the RDA.

There are a plethora of terms and definitions relating to tubewells,
such as shallow tubewell (STW), deep-set shallow tubewell (DSSTW),
force mode tubewell (FMTW) and so on. In this paper the following
terms with their respective definitions will be referred to:

« Hand tubewell (HTW). A tubewell with a handpump used primar-
ily for domestic water.

« Shallow tubewell (STW). A tubewell used for irrigation with a low-
lift diesel pump (LLDP).

« Deep tubewell (DTW). A large bore (> 200 mm) tubewell with a
submersible pump.

The predominant irrigation systems that the RDA MUS model re-
places are LLDPs abstracting water from rivers and STWs for distri-
bution to cropped areas via open channels. In Bangladesh irrigation
has an important role in improving agricultural productivity but a
recent report has described irrigation performance as poor (IWMI,
2004). The problems cited include high seepage losses, inadequate
power supplies, and little community participation in the design, im-
plementation and management of irrigation projects. Water manage-
ment groups and associations were found to be ineffective.

For between 80 and 85 per cent of the population (Hoque et al.,
2006; Hossain et al., 2006), drinking water comes from HTWs. In
1993 natural As contamination of groundwater was discovered which
is now known to extend over 270 of Bangladesh'’s 464 upazillas (APSU,
2006). An estimated 35 million people are exposed to arsenic concen-
trations above 0.05 mg/l from nearly 3 million contaminated HTWs
(Ahmad et al., 2004; APSU, 2006). In Bangladesh, HTWs are widely
considered to be a microbiologically safe source of domestic water,
although faecal contamination of tubewells has been demonstrated
(Macdonald et al., 1999; Hoque et al., 2006).

Despite 2.5 per cent annual increases in GDP between 1990 and
2004 (UNDP, 2006), poverty maintains its grip on Bangladesh, which
is ranked 85 of 103 countries in the Human Poverty Index (ibid.).
Much of this poverty is related to land distribution; 56 per cent of
rural households are ‘functionally landless’ (owning <0.2 ha) (Ali,
2007). Reflecting this, 53 per cent of the rural population are below
the poverty line (IWMI, 2004). Associated with poverty, the Bangla-
desh health statistics — infant mortality of 56/1000 live births and
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life expectancy of 62.6 years — leave much to be desired and gender
inequality prevails (UNDP, 2006).

With such a profile, the claims made for MUS - increased potential
to reduce poverty, improve health, enhance cost recovery and a sense
of ownership leading to improved sustainability, and increase gender
equity — do promote MUS as an attractive option for achieving the
Millennium Development Goals in Bangladesh (van Koppen et al.,
2006). However, for these benefits to be realized, the MUS implement-
ed must meet people’s needs for water better than the conventional
systems they replace. The purpose of the study reported here was to
determine whether the RDA MUS can achieve this.

‘Water needs’

‘Water needs’ involve the purposes for which people use water, for
example, washing clothes, irrigating crops and so on, and these can
be divided into ‘domestic’ and ‘productive’. Each use has particular
requirements for quality, quantity, location and timing of use. The
concept of water needs also involves the supply system that provides
the water. Certain elements have to be in place for water of the re-
quired quality and quantity to be provided at the appropriate loca-
tion and time. These system requirements include hardware aspects,
such as equipment resilience, software considerations, such as com-
munity ownership, and institutional elements, such as back-stopping
agencies (WASH, 1994; Narayan, 1995; Abrams, 1998; Carter et al.,
1999), in order to ensure effective, sustainable and equitable deliv-
ery to the users. From this analysis a water needs framework emerges
(Figure 1).

Water users have a perception of what their needs for water are.
It is important to consider these ‘perceived needs’ because they will
dictate which water sources people choose to use and are willing to
pay for. Narayan (1995) has called for a demand-responsive approach
to increase participation, ownership and project effectiveness. How-
ever, these ‘perceived needs’ are often limited to the quality, quantity,
location and timing parameters of water uses because users frequently
have little understanding of the supply system aspects of their water
needs. In addition, there may be other aspects to their water needs
that the users are entirely unaware of, which they therefore cannot
articulate. For example, prior to the exposure of extensive ground-
water As contamination, HTW users would not have known of their
need for As-free water. Therefore any evaluation of a water system
on the basis of how well water needs are met must include both the
‘perceived needs’ of the users and a broader understanding of water
needs derived from the literature, represented here by the water needs
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Figure 1. The water needs framework

framework. In this investigation, the framework provided lines of en-
quiry but users were also questioned directly about their water needs.

The villages and their MUS

The three villages studied, Bashubehar, Magbari and Chandaikona,
are located near Bogra, north-west Bangladesh. The houses conju-
gate in loose clusters, separate from the cropped land. This leads to
a differentiation in water use between the irrigation and household
water supply sections of the RDA MUS (Table 1). In fact, these are
provided as separate services by the owners’ groups, with separate
tariffs (Tables 5 and 7), meaning that users may subscribe to none,
one or both services. In all three villages the household water reser-
voir capacity is 30,000 litres and the pump capacities were 50 + 75
and 150 m3/h for Bashubehar (2 DTWs) and Chandaikona (irriga-
tion DTW), respectively. In theory, the household piped water is
available 24 hours per day. The owners employ operators and drain
men; during the rabi season these carry out irrigation according to
sequenced schedules without the farmers needing to ask for water.
During the kharif season irrigation is ad hoc, on demand. All the
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respondents interviewed said that they had access to a HTW, with
only two not owning one. In the villages studied there were very few
As-contaminated HTWs.

Bashubehar consists of three clusters of houses or paras. The RDA
MUS, which includes two DTWs, is located in the middle para where
40 of the 55 households have a household connection. The irrigation
command is 120 bighas (1 bigha = 1/3 acre). The owners’ group has six
members.

Magbari is a large, low-lying village. The RDA MUS is located in
the eastern para; 11 of the 55 households are connected. At the time
of study, this had recently reduced from 22 following a trebling of
the household tariff. The system includes Fe and As removal plant as
groundwater Fe levels are very high. The design command of 300 big-
has has not been realized and only 150 bighas can be irrigated for vari-
ous reasons discussed later. The owners’ group has four members.

Chandaikona is a large village of approximately 400 households. The
RDA MUS is unusual because there are separate DTWs for irrigation

Table 1. The purposes mentioned by the interviewees for which water supplied
by the RDA MUS is used

Water supply section Use Category of use

Piped household water Cooking Domestic
Washing clothes Domestic
Drinking Domestic
Washing dishes Domestic

Irrigation water

Washing cattle

Watering poultry
Watering cattle/livestock
Watering plants

Watering trees

Wash floors
Measure insecticides
Bathing

Building houses

De-husking rice

Toilets
Entertainment

Rabi season irrigation
Kharif season irrigation
Plant nursery

Fish ponds

Building work
De-husking rice
Bathing

Domestic or productive
Productive

Productive

Domestic or productive
Domestic or productive
Domestic

Productive

Domestic

Domestic or productive
Domestic or productive
Domestic

Domestic or productive

Productive

Productive

Productive

Productive

Productive or domestic
Productive

Domestic
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and household water supplies. There are 150 household connections
with more constantly being added. Irrigation is limited to 132 bighas
owing to aquifer yield; previous attempts to irrigate using LLDPs have
failed because of large seasonal groundwater level fluctuations, which
also severely affect HTWs. The owners’ group has 23 members.

Methodology

The case study approach allowed the RDA MUS to be investigated
within its real-life context. Only villages with RDA MUS were investi-
gated but it was possible to fulfil the comparative requirements of the
research by enquiring about the previous water supply systems and,
in any case, not the entire population of each village was served by
the MUS. Three villages were purposively selected from a short list of
eight, based on the following criteria:

« MUS fully operational for a minimum of 12 months - to ensure
user experience during all seasons;

« ownership according to the RDA MUS village model, i.e. owners’
group;

« arural village;

- arange of functionality was sought, i.e. working or broken down.

The primary instrument of investigation was semi-structured in-
terviews. A target of 20 interviews per village was set, with two inter-
views reserved for the chairman and operator and the remaining 18
divided equally between men and women from each socio-economic
group according to the socio-economic profile (Table 6). The socio-
economic groupings were determined from the literature and infor-
mation provided by the village chairmen (Table 2).

The initial interviews were pre-arranged. Those that followed came
through introduction or various forms of encounter as the researcher
walked through the villages. Up to nine hours per day was spent in
the villages, allowing direct observation of the villagers using water

Table 2. The socio-economic groupings used in this research

Socio-economic groupings Corresponding Bangladesh Bureau of =~ Bighas Acres
chosen for this research Statistics (BBS)categories (Ali, 2007)

Landowners Large/medium landholders >7.5 >2.5
Small landowners Small landholders 1.5-75 0.5-2.5
Workers Functionally landless <1.5 <0.5

Note: Landholding refers to ownership, therefore socio-economic grouping is
determined primarily by land ownership.

Waterlines Vol. 29 No. 1
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and the water sources, houses and fields. Notes were made of any ob-
servations deemed relevant.

The interview information was augmented by various documents,
including RDA publications, tubewell and plant designs, maps, pipe-
line plans, installation costs, budgets, cash books and others. Further-
more, RDA-led village meetings and training events were attended
and RDA staff interviewed.

The information gathered was analysed by grouping the respon-
dents’ answers under the themes used for questioning, which were
derived from the water needs framework. Summary tables were pro-
duced for each village and additional information not captured under
the themes (e.g. from observations) was written up in a narrative or
tabulated. Case study databases were formed for each village.

To establish rigour, three tests — construct validity, external validity
and reliability — pertaining to descriptive case studies (Yin, 1994) were
applied using:

» multiple sources of evidence: interviews, observation and docu-
mentation;

« multiple sources of data: many respondents interviewed;

« replication logic: three similar case studies;

. case study databases: formed for each village;

« chains of evidence: linking research findings to evidence in the
databases.

Triangulation was possible on two levels: between the different
sources of evidence and between the data sources, meaning respon-
dents.

Despite these efforts to introduce rigour, it must be recognized that
this remains a three-village case study investigating one MUS ap-
proach in a particular location and context. The conclusions drawn
must be similarly limited.

Key findings and discussion

During June and July 2007, 84 interviews were carried out. The tar-
get number of interviews with men and women from each socio-eco-
nomic group was achieved or exceeded in most cases. The exceptions
were: Bashubehar, three women of the landowner group were inter-
viewed instead of four; Magbari, no women of the landowner group
were interviewed instead of two; Chandaikona, four women of the
small landowner group were interviewed instead of five. Overall, 53
men and 31 women were interviewed compared with the target of 27
of each.
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Figures 2 and 3 show the villagers’ responses when asked if the RDA
MUS meets their needs for irrigation and domestic water better than

their previous water supply systems. Clearly, in both cases the users
think that it does.

No
No (indirectly)
0% 3%

Yes
24%

Yes
(indirectly)
73%

Figure 2. The responses given by the respondents when asked if the RDA MUS
met their needs for irrigation water better than LLDPs

No
No 0%
(indirectly)
0%

Yes
18%

Yes
(indirectly)
82%

Figure 3. The responses given by the respondents when asked if the RDA MUS
met their needs for household water better than the HTWs
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The reasons given and the benefits of the RDA MUS over LLDPs
varied significantly between the villages. In Bashubehar the main
benefits were improved productivity and income through an increase
in cultivable land and cropping intensity (crops/year), coupled with
a reduced requirement for hard labour. In Magbari, lower costs and
the opportunity to pay with cash as opposed to crop sharing were
perceived as the main benefits. For Chandaikona the ability to irrigate
allowing the production of rice and other crops leading to improved
incomes was the overwhelming benefit. Across all the villages ease of
access to household water and no pumping were major benefits of
the RDA MUS over HTWs, although in Magbari the absence of Fe was
considered the main benefit.

Domestic water uses

Quality

The primary water quality issue relating to domestic use mentioned
by many villagers was Fe. High Fe levels lead to a whole range of prob-
lems, for example staining clothes, darkening of teeth and nails. The
impact of this is perhaps best captured in the comment: ‘the HTW
water gives the food a bad colour so that it looks like something else’
a villager at Magbari (No. 5).

She was, of course, referring to faeces. The Fe led some villagers to
use alternative water sources carrying a greater risk of faecal contami-
nation (e.g. ponds), although not for drinking purposes. Despite not
directly posing a health threat, clearly the villagers require water with
a low Fe content, defined by the WHO guidelines as <0.3 mg/1 (WHO,
2006). Only at Magbari were the groundwater Fe levels so high as to
cause serious problems and here the RDA MUS with Fe/As removal
plant was able to supply low Fe water, therefore meeting this quality
need better than the HTWs.

There were few comments, both negative and positive, about the
taste and unfavourable temperature of the RDA MUS water. These
were significant because they led to some users choosing to drink
HTW water in preference to piped water. If the HTWs are contami-
nated with faecal microbes, as has been demonstrated in some cases
(Macdonald et al., 1999; Hoque et al., 2006) this would negate many
of the benefits of a piped water supply. Of course, the RDA MUS wa-
ter may also be contaminated with faecal microbes. No water quality
testing was carried out but the frequent interruptions in water supply
at Magbari and Chandaikona suggest that contamination is a possi-
bility. This should be investigated further.

Clearly, taste or, more pertinently, the perception of taste and tem-
perature are important aspects of quality needs and, given the few
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negative comments made, it would seem reasonable to conclude that
the RDA MUS meets this aspect of need in the villages studied.

Quantity and location

When asked if the RDA MUS was able to provide enough water for
their domestic uses 85 per cent of the respondents answered ‘yes’. In
contrast, they said that pumping water was hard, especially during the
dry season when many were unable to access enough water, particu-
larly in Chandaikona. Therefore the RDA MUS does appear to meet
the quantity aspects of domestic water needs better than HTWs.

Increased service level of access can lead to significant public health
gains because when water is provided closer to homes, more water
is used for hygiene purposes (Howard and Bartram, 2003). For most
users the RDA MUS tap and HTW are sited in the same location, the
household yard, described as ‘intermediate access’ (ibid.); only the
wealthier have multiple and interior taps, defined as ‘optimal access’
(ibid.). There were mixed responses from the villagers when asked if
the volume used had changed with the advent of a piped water sup-
ply. Clearly the locational aspect of need can be better met by the
RDA MUS if taps are fitted inside the house, which would likely also
further enhance the quantity aspect of needs.

Timing

The critical timing element that emerged with the RDA MUS was
related to interruptions to supply; that is, when people need water
sometimes it is not available. Most frequently this occurs because the
overhead tank is empty during a power cut. This is a management
problem as it is the responsibility of the operators to ensure the tank is
full. In Magbari and Chandaikona they often fail to fulfil this respon-
sibility, although there are complicating circumstances with break-
downs and high connection numbers. Apart from access difficulties
during the dry season, HTW water is always available and the timing
issue relates more to the length of time taken to pump the water.

In conclusion, the RDA MUS does not meet the timing aspects of
domestic water needs better than HTWSs, because of the reliance on
electricity.

The combination of a RDA MUS and HTWs is perhaps the ideal;
one provides improved quality, quantity and access while the other
is always available. This is already happening, as all the interviewees
said they had access to a HTW, with only two not owning one, but
is not without problems. There are significant costs associated with
HTWs, discussed below, and when not used regularly HTWs seize up
very quickly.
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Productive water uses

Quality

The only irrigation water quality issue encountered was Fe, which can
make the fields look yellow and block irrigation pipes. Opinion was
mixed as to the effect of this on crops. No conclusions could be drawn
about how well the quality aspect of needs is met by the RDA MUS.

Quantity

In Bashubehar and Chandaikona the advent of the RDA MUS meant
that there was more irrigation water available, hence more land was
irrigated and cultivated leading to increased production and incomes.
This increased quantity is not only due to the source of water used (i.e.
DTWs compared with surface water and STWs), but also because losses
are reduced by employing a pipeline for distribution. However, quan-
tity cannot be disassociated from the timing and locational aspects.

Timing and location

It is the availability of irrigation water during the rabi or dry season
that is crucial. Without irrigation at this time, rice and other crops
requiring irrigation cannot be cultivated. Moreover, boro rice culti-
vated during the rabi season is higher yielding than rice grown at
other times of year, because of the longer growing season. Regarding
location, it is the ability of the pipe system to deliver water to land
that previously could not be reached using open channels that has
allowed the cultivated area to increase at Bashubehar. There is still a
dependence on open channels and when these are not in serviceable
condition certain locations cannot be irrigated. This is true for the
RDA MUS and LLDPs.

Magbari is different from the other villages. There were few com-
ments suggesting that more water was provided by the RDA MUS or
that cultivated land area and cropping intensity (crops/year) had in-
creased. Instead the RDA MUS struggled to supply water to certain
locations, namely the higher land. This affected the timing aspect
because irrigating these areas was slower, therefore the time to com-
plete each irrigation cycle was extended, and the irrigation intervals
were stretched. The net result is that the design irrigation command
has not been realized. Across all the systems, capacity is limited by the
availability of electricity. Power cuts mean that adequate irrigation
intervals are not always maintained. As a result, crop irrigation timing
requirements are not met nor are design command areas achieved.
Thus the timing aspect of needs is not always met by the RDA MUS.
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To conclude, the RDA MUS has the potential to meet the quantity,
timing and location aspects of irrigation needs more effectively than
LLDPs, with significant impacts on productivity and income, but this
does depend on the topography of the site. LLDPs appear to perform
very adequately at low-lying sites such as Magbari. The performance
of the RDA MUS with regard to timing is subject to interruptions in
the power supply.

Supply system: hardware

Resilience and ease of repair

Other than the treatment plant at Magbari, few serious, repeating
breakdowns were reported. The impression given was that those that
did occur, occurred infrequently, were repaired quickly and easily,
often in house, with relatively little interruption. So the evidence
suggests the systems are reasonably resilient and easy to repair. This
cannot be said of the Fe and As treatment plant.

At the time of study, the treatment plant at Magbari had been non-
functional for two months. The problems mentioned by the owners
include the booster pumps, filter, air compressor and valves, and they
attribute these to the high Fe levels, although other sources dispute
this. Whatever the precise nature of the problems, three things are
clear: the treatment plant is not resilient to the conditions it operates
in, the problems are multiple and they are beyond the capacity of the
operator and owners to repair.

HTWs are also subject to frequent breakdowns (Table 3). Little in-
formation was obtained regarding the resilience and ease of repair of

Table 3. Summary of the installation costs, breakdown frequency and repair costs
of HTWs given by the respondents

Village Interviewee Breakdown Component parts  Cost (Tk) per

reference No. frequency breaking down installation /
breakdown

Installation

Bashubehar Chairman 3000

Chandaikona No. 6 5000

Breakdowns

Bashubehar Chairman  Every 1-2 years Pipes 1000

Chandaikona No. 11 5-7 times/year Pipes 1500-2000

Chandaikona No. 12 Every 2-3 months Valves 200-300

Chandaikona No. 18  Every 6—12 months Valves 50-60

Chandaikona No. 22 No breakdowns

Chandaikona No. 24 2 times/year Valves & ‘bucket’ 50

Chandaikona No. 26 Every 6—12 months Valves 10-15

US$1 = 69 Bangladesh taka (Tk); November 2009
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LLDPs, and it cannot be determined from his study whether these
system needs are met more effectively by the RDA MUS than the pre-
vious supply systems.

Affordability

No capital repayments (except the initial down payment) have been
made in Magbari and Chandaikona, and Bashubehar is far off sched-
ule with repayments (Table 4). In Magbari, this is despite the fact that
the RDA reduced the monies due to 50 per cent of capital costs. Fur-
thermore, only in Bashubehar has a profit margin been possible, so it
seems that the RDA MUS are not affordable for the communities, at
least not in a 10 year timeframe. The RDA itself remains financially vi-
able because these MUS form part of a GoB supported action-research
programme.

The failure to recover costs may in part be due to the considerable
additional investments the owners have had to make after the MUS
have been installed (Table 4). More importantly, the design irriga-
tion command has not been achieved in Magbari and Chandaikona,
because of design faults and aquifer yield, respectively, which clearly
affects revenue generation and affordability. This is exacerbated by
the effect of electricity cuts on irrigation command.

The irrigation tariffs and costs are shown in Table 5. Over 70 per
cent of the respondents said that the irrigation tariffs were reason-
able and none said they were unaffordable. Indeed, at Magbari the
reduced irrigation cost was the main benefit of the RDA MUS and
there is scope for increasing the tariffs to cross-subsidize household
tariffs and improve revenues.

Table 4. The capital costs of the RDA MUS and repayments made up to July 2007.

Bashubehar Magbari Chandaikona

Year of installation 1998 2005 2001 & 2005
Installation cost (Tk) 840,042 1,800,000 2,712,992
10% down payment (Tk) 84,000 180,000 264,000
Total capital repayment due (Tk) 840,000 900,000 2,712,992
Repayment schedule: 10% 84,000 90,000 271,299
capital costs/year (Tk/year)

Capital repaid to July 2007 (Tk) 420,000 180,000 264,000

Additional investment by owners (Tk) 145,000 28,272 + cost of 1,220,000
323 mirrigation pipe

Sources: RDA and owners groups ($1 = 69 Bangladesh taka (Tk); November 2009)
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Table 5. Irrigation tariffs and unit costs for the RDA MUS and LLDP

Irrigation tariffs Rabi season Kharif season
(charged per season) (charged per pass)
Bashubehar Tk561/bigha Tk133/bigha
Magbari Tk867/bigha Tk50/bigha
Chandaikona 25% crop = Tk2000/bigha Tk100/hr

Previous system, 25% crop = Tk2000/bigha (hired pump) 67-150 Tk/bigha

LLDP Tk1000-1200/bigha (owned pump)
Irrigation unit costs Diesel Electricity
Fuel or power cost/bigha Tk63 Tk20

Notes: 25% of crop is calculated as Tk2,000 from a yield of 20 maund/bigha and
a price of Tk400/maund (ex-farm, June 2007). Various figures were given for
electricity charge/unit (e.g. Tk2.87/unit). (Unit conversions: $1 = Tk69; November
2009; 1 bigha = 1/3 acre; 1 maund = 40 kg)

Table 6. The socio-economic profile of the villages (provided by the chairmen) and the percentage of
interviewees from each socio-economic group with a household connection

Bashubehar Magbari Chandaikona

Socio- % of village Interviewees % of village Interviewees % of village Interviewees
economic population with a population with a population with a
group household household household

connection % connection % connection %
Landowner 50 88 (7/8) 25 75 (3/4) 22 75 (6/8)
Small landowner 50 0(0/7) 25 58 (7/12) 53 64 (7/11)
Worker 33 (2/6) 50 14 (2/14) 25 14 (1/7)

Cost is the main
reason why the
villagers are not
connected to

the RDA MUS
household supply

January 2010

Cost is the main reason why the villagers are not connected to the
RDA MUS household supply. This is reflected in the low proportion
of ‘workers’ connected (Table 6) and stands in contrast to universal
HTW access. The ‘workers’ perceive that they cannot afford to be con-
nected. But is this actually the case?

Respondents were questioned about their incomes and ‘workers’
typically earn Tk1500-3000/month. This may be partially paid in rice
or supplemented with meals. One female worker reported being paid
as little as Tk30/day, supplemented with three meals. The ‘small land-
owners’ often reported incomes similar to, and sometimes less than,
the workers, ranging from Tk500 to Tk8000/month. However, the re-
spondents were most likely only referring to their cash income from
employment and not any income earned from cultivating crops on
their landholdings (Table 2).

When the water industry rule of thumb, which says that a spend of
5 per cent of household income on domestic water and sanitation is
affordable (Franceys et al., 2006), is applied to the household tariffs
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Table 7. Household water tariffs and the percentage of income spent on water

Tariff per Tariff for 5- % of monthly household income
head/month person
Tk hh/month  Tk3,000 Tk2,000 Tk1,000
Tk
Bashubehar 10 50 1.7 2.5 5
Magbari 30 150 5 7.5 15
Chandaikona 15 3.8 5.8 1.5

Note: This analysis ignores sanitation and connection costs, which are included in
the rule of thumb.

(Table 8), it is apparent that for many ‘workers’ these tariffs are un-
affordable, although perhaps not for those earning Tk3,000/month.
The 50 per cent reduction in connections following the trebling of
tariffs at Magbari demonstrates this since this is where ‘workers’ form
up to 50 per cent of the population (Table 6).

But how relevant is this type of analysis for those who carry the daily
burden of feeding their families? One landless woman with a house-
hold of five, whose husband earns Tk3000 per month, confided:

‘“We spend Tk100 per day on food.” (Villager at Magbari, No. 30)

Others said a household of seven consumes 4kg rice per day, which
at Tk20/kg (wholesale, June 2007) amounts to Tk80/day. For the
‘workers’, after paying for food, not much cash remains and so the
thought of paying for piped water when there is a HTW outside the
house providing ‘free water’ is absurd.

But of course, HTW water is not free, as demonstrated in Table 3.
These figures show that the costs (capital and recurring) of a HTW
are comparable to a household connection (Tk1,000-6000 for pipes,
fittings etc. plus Tk520 connection charge at Chandaikona). Perhaps
this is why the husband of interviewee 23 (Chandaikona), who earns
Tk100/day pulling a rickshaw, chose to invest in a piped water supply
rather than a HTW. For him the costs were:

Installation and fittings Tk2,200
Connection charge Tk520
Monthly tariff Tk115

So, although for many the tariffs at Magbari and Chandaikona re-
ally are unaffordable (according to the 5 per cent rule) this is also a
perception issue. Perhaps many do not consider the costs of owning a
HTW. Linked to perception, some have other spending priorities and
this featured as a major reason for not being connected. One chair-
man of an owners’ groups commented: ‘Those who say Tk100 water
charge is hard to pay, pay Tk150 for cable TV'.
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Supply system: software and institutional aspects

Community ownership

Where governments are unable to deliver water services, a sense of
community ownership, fostered by participation, is vital for the suc-
cess and sustainability of development projects (Carter et al., 1999).
The motivation of the community is essential because there is no one
else to make the intervention work (ibid.). In the RDA MUS model
the situation is different. Although owned by members of the com-
munity, the systems are not owned by the community as a whole,
and the motivation to make it work is a profit incentive. This is not a
problem per se, but it does raise some issues.

Owners groups: some of the issues

The owners’ groups are not representative of the communities. They
are small groups of people, sometimes all family, who have: ‘land,
authority and influence’ (chairman of an owners’ group).

The owners’ group in Chandaikona is larger but the ‘workers’ are
excluded by default as they are unable to make the investment re-
quired. Despite mention of open meetings, the evidence that the us-
ers participate or have influence over the decisions made is sketchy
and within the owners’ groups, the chairmen make most of the deci-
sions: ‘there is no need for a discussion with the users as the same
price is maintained afterwards’ (chairman of an owners’ group).

The involvement of non-owners or employees in the decision mak-
ing of a private enterprise would not normally be considered neces-
sary. However, as water provision is an essential service, there have
to be mechanisms to protect the dependants from exploitation and
incompetence. These are usually regulations and enforcement bodies
but in Bangladesh there is no legal framework governing water provi-
sion by private operators in rural villages (RDA staff, personal com-
munication). When asked who the owners’ group are accountable to,
one chairman replied: ‘the village people criticise’.

Virtually all respondents considered irrigation water distribution to
be fair and so there seem to be social factors that influence and con-
strain the owners. ‘If the distribution was unfair, the people would kill
them [the owners]’ (villager at Magbari; No.14).

However, this does not prevent them from making unpopular or
detrimental decisions, such as trebling household tariffs at Magbari,
or from favouring friends and relatives.
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Capacity, training and a back-stopping agency

The decisions made by the owners’ group are also affected by their ca-
pacity. Although both operators and owners receive RDA training, the
evidence of rudimentary misunderstandings and mistakes, for exam-
ple the expectation that household connections can increase indefi-
nitely with just one tank, suggest that the owners lack the skills and
training required for their role as water providers. Various researchers
(e.g. Abrams, 1998) have stated the importance of back-stopping agen-
cies providing continued support for ensuring sustainability. In many
ways the RDA fulfils this role but there is room for improvement: for
example, the treatment plant at Magbari had been out of action for
two months. More fundamentally, the owners’ groups are left entirely
to their own devices when they need guidance and instruction.

‘Water lords’

Once the RDA MUS are installed the strings of power are held by
the chairman and owners. This is remarkably reminiscent of a World
Bank DTW project in Bangladesh in the 1970s, where virtually all
the DTWs were monopolized by the wealthy (Hartmann and Boyce,
1983). Again the wealthy and influential are in control. As it is unac-
ceptable for LLDP owners to hire out their machines within the com-
mand of another irrigation scheme, those whose land falls within the
RDA MUS command are forced to subscribe to it.

‘Every pump has a project area, so I cannot put my diesel engine
in another project area’ (villager at Magbari, No. 7).

‘We have a new diesel engine for irrigation but we do not use it
because if we use our own pump some other people will also use
their own diesel pump - that would be chaos’ (villager at Magbari,
No. 14).

So these men of ‘land, authority and influence’ who have become
owners of the RDA MUS are able to extend their powers to include
village water provision. The term ‘water lord’ was voiced by several
informants.

Although social factors exert some control over the owners’ groups,
the lack of representation, minimal participation and absence of regu-
lation means the interests of the users are not protected. Because the
power over water provision is held by the wealthy and influential, and
irrigation users within the command have no choice but to subscribe,
the users are vulnerable. This vulnerability is exacerbated by the own-
ers’ lack of skills in water management and the absence of guidance
and instruction. In conclusion, the effectiveness, sustainability and eq-
uity of water supply are undermined to varying degrees by the software
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and institutional elements: ownership, management, representation,
skilled staff, back-stopping agency and the legal framework. Clearly
there are deficiencies in the way the RDA MUS meets these aspects of
water needs.

Conclusions

The purpose of this study was to determine whether the RDA MUS
meets the people’s needs for water better than the HTWs and LLDPs.
No conclusion can be reached on whether the RDA MUS achieves this
because there is insufficient comparative information pertaining to
the supply system aspects of water needs.

However, the clear message from the users is that the RDA MUS
does meet their needs for irrigation and household water better than
the HTWs and LLDPs. The benefits for the users have been improved
productivity and incomes, lower irrigation costs, easier access to do-
mestic water and water that is Fe free. From the analysis it is apparent
that most of the water users’ needs are indeed better addressed by the
RDA MUS than the previous water supply systems, with some excep-
tions relating to timing.

The systems are not affordable for the communities over a ten year
timeframe, so the anticipated potential for the financial benefits of
the MUS to aid cost recovery has not been realized. Furthermore, the
poor have less access to a RDA MUS household supply as for many
‘workers’ the tariffs are unaffordable, although for others this is a mat-
ter of perception and priorities. This contrasts strongly with almost
universal ownership of HTWs.

The RDA MUS does not adequately address the software and insti-
tutional aspects of water needs. The problems discussed potentially
undermine the effectiveness, sustainability and equity of water sup-
ply because the interests of the users are not protected, leaving them
vulnerable to powerful owners who control the water supply but lack
skills, training and supervision.

In summary, though the RDA MUS is appreciated by the users and
has brought them real benefits, meeting many aspects of their water
needs more effectively, there are problems with the model that leave
the users vulnerable, the owners struggling with capital repayments
and many of the ‘worker’ socio-economic group unable to access the
benefits of a household connection. These problems will need to be
addressed if the potential benefits of the RDA MUS are to be fully
realized.
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