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Abstract 

Community water supply selection is neither passive nor static behaviour, but rather an activity that 
generates community dynamics alongside a change of water situation in the community. This paper 
explores the transition of community water supply selection and factors creating community water 
supply dynamics based on case studies of Zambia. Findings reveal that a conventional community-
based water supply approach cannot fulfil the individual household’s demand everywhere due to the 
sparsely populated rural settlement and user preferences. Regardless of the well protection levels, 
traditional private well owners have found much value in having their own water source which has 
seldom received any attention from the government/donor side. This paper concludes that harnessing 
household level water supplies already in existence, on which the Self Supply model has focused, is 
vital for water professionals and policy makers in order to embed individual households’ value into 
rural water supply strategy without undermining community dynamics for water supply selection.  

Introduction 

Governments and external support agencies have contributed enormously to increasing access to 
improved water supplies particularly in urban areas. Public service is the predominant approach to 
water provision in both urban and rural areas. In rural areas of low-income countries, however, the 
public water service has been faced with difficulties in terms of accelerating rural water coverage. 
Public water service delivery has been developed with community involvement in the rural water 
supply during the last few decades. The involvement of communities in water supply system 
construction began in the 1970s, developing into community participation in decision-making and 
maintenance in the 1980s, and then further developed into community management in the late 1980s 
and 1990s (IRC, 2003). The concept of community management is fulfilled by the formation of a 
community water committee that is responsible for operating the system, setting and collecting water 
tariffs, and managing maintenance and repair activities (Harvey and Reed, 2006). These rural water 
supplies have been conventionally implemented and largely subsidised by the governments, NGOs 
or external support agencies and then managed by the community.  
 
Despite the widespread approach of community managed water provision, there are still problems in 
sustaining services and not all the situations are suited to this kind of provision. For example, a recent 
study of a community management model for rural water supply systems shows evidence of long-
term continuous operation in Ghana, Bolivia and Peru. However, their long term reliability is derived 
from the fact that when the water system breaks down, the rural community has obtained donations, 
and free repairs from a wide variety of NGOs, church organizations, private individuals and 
companies and even from local governments so that there is seldom the collection of tariffs or a 
contribution for Operation & Maintenance from end users (Whittington et al., 2009). The community 
participation approach is widely accepted in other development sectors, (e.g. agriculture, public 
health etc.) but there is also the argument that some of the development agencies are more inclined 
to cut subsidy to some extent (Cleaver 1999, Berner and Phillips 2005), than to be willing to share 
decision making power. Thereby, a conventional community-based water supply using the community 
participation approach also opts to fall into weak sense of the ownership of water supply facilities as 
other development activities . For instance, Japanese aid in Zambia did not allow Districts to use a 
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small proportion of funds scheduled for boreholes for source improvement even though the Districts 
expressed their desire to upgrade existing traditional water sources (Sutton 2002).  
 
One of the methods for tackling rural water supply provision is the further development of the 
conventional community-managed models in partnership with the public and private sectors. Moriarty 
and Verdemato (2010) highlighted that community management is likely to be at the heart of what the 
sector does and how it works. However, rural African populations tend to consist of fairly low 
population density or scattered settlements, and the people in these areas are left behind for 
sustainable access to safe water (Sutton 2009, Kleemeier 2010). In fact, the Joint Monitoring Report 
(WHO and UNICEF 2010) indicates that one third of the improved drinking water sources that are not 
actually piped on premises require rural dwellers to collect water from more than 30 minutes away, 
which results in less water collected. This paper questions the community-managed model in the light 
of the rural context and suggests a paradigm shift from the community level water supply to 
something more flexible which fits better within the rural setting. 
 
People living where the public water service is non-existent or intermittent in low-income countries 
find water on a self-reliant basis for their survival. In contrast with the conventional community-based 
water supply, a private (household) level water supply belongs to the family or in some of the cases a 
small number of neighbours and shares the water source with others in the community. Several 
studies have found that using informal water sources is typical behaviour in many developing 
countries regardless of the placing of the formal handpump sources and/or taps (Jong 2010, Kasrils 
2001, Gronwall et al. 2010, Oluwasanya et al. 2011). In this sense, a Self Supply model may become 
a driving force for accelerating rural water supply provision. The Self Supply model is an approach to 
support household motivations and their investment in improvement of a traditional private water 
source (e.g. hand dug well) which already exists and/or encourage their self-reliant development of 
groundwater, rainwater and/or household water treatment in order to increase access and achieve a 
sustainable safe water supply. 
 
The Self Supply model attempts to embed water service delivery into the rural context and accelerate 
sustainable access to safe water rather than simply constructing a new water source. It is very 
important for water professionals and policy makers, therefore, to understand how rural dwellers 
select their water source from the existing water environment. Regardless of the protection levels, 
traditional private well owners may have found much value in having their own water source, which 
governments and donors have seldom paid any attention. Few studies however investigated what 
history is hidden behind the community/household water supply selection. Whether it is a community 
as a set of individuals or an individual acting on their own dynamics of the decision-making for water 
supply needs to be considered in formulating rural water supply strategy to provide appropriate 
support without undermining community dynamics for water supply selection.  

Description of the Case Study – Approach 

A field study was conducted in Luapula Province of northern Zambia from March to September 2010, 
in collaboration with UNICEF, WaterAid and Development Aid from People to People (DAPP). 
Luapula Province, located in northern Zambia has the lowest water supply coverage in Zambia at just 
37% with very low population density (10 persons/km2) whilst it has the highest availability of surface 
and groundwater at a shallow depth (Zulu Burrow 2008). In fact, while boreholes accounted for only 
13% of all water supplies, some 40% of households have used hand dug (unlined) wells and 
increasing numbers are doing so every year in Luapula Province ((Sutton 2007). It has also been 
estimated that 32% of installed handpumps in Zambia are not functioning (RWSN 2009) . Out of 
seven Districts in Luapula, Milenge and Nchelenge Districts were selected for study areas because of 
the richness of water availability both surface and groundwater and the conjunction of different water 
service delivery models, i.e., conventional community-based water supply and Self Supply. The 
conventional model has been operated by the Department of Water Affairs under the Ministry of 
Energy and Water Development, Japan International Cooperation Agency (JICA) and World Vision 
Zambia. On the other hand, the Self Supply model pilot projects were implemented in Milenge and 
Nchelenge Districts by WaterAid and DAPP in partnership with UNICEF. 
 
The research framework included a range of methodologies to critically explore the community 
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dynamics with respect to water supply selection and the factors driving selection. The standpoint of 
this study was pragmatic, mixing quantitative and qualitative methods in order to design the research 
methodologies summarised in Table 1. This study was part of a comparative assessment of 
conventional communal water supply and Self Supply models through assessing five indicators; 
water quality and sanitary condition, accessibility, reliability, cost-effectiveness and acceptability. The 
details of the study can be found in Kumamaru et al. (2011). 
 
Table 1 Summary of information available in research database 

Target key variables Quantity

447 (HH)

39 members in 6 groups

Research Methods

Household survey

Focus Group Discussion

Current water source, previous water

source, factors of water source change  
(Source: Author’s field work) 
 

Main results and lessons learnt 

 
The most popular uses for water from the source were drinking, cooking, bathing and washing i.e. for 
consumption and hygiene purposes. Besides those domestic activities, some community members 
used water for small-scale gardening or brick making as income generating activities. 
‘Primary water source’ is used in this study as a term to indicate the source used as a drinking water 
source although ‘Primary water source’ generally refers to the main source of supply. Fig. 1 shows 
the primary water sources that sampled households (n=447) used in Milenge (n=174) and Nchelenge 
(n=273) Districts. All the sampled households are in locations theoretically served by a communal 
water supply facility i.e. borehole with handpump apart from the function, use or distance. Out of 447 
households, only 25% used the provided protected supply as their main source of water. Of 75% not 
doing so, 33% used their own well, 38% relied on neighbour’s wells as the primary water source (the 
rest are tap, spring or stream). 
 

  
Fig. 1: Primary water source in Milenge and Nchelenge 
(Source: Author’s field work) 
 
Of the 447 households responding to the questions, overall 283 households used a secondary water 
source in addition to their primary water source for a variety of reasons. There were broadly two kinds 
of secondary water source use: 
1) Alternative use only when the primary water source was not available 
2) Multiple use to complement the primary water source on the same day all of the time 
 
Out of 283 households, 196 households used the secondary water source as an alternative source 
only when the primary water source was difficult to access whilst 87 households used the secondary 
water sources for multiple purposes. Figs. 2 and 3 show the alternative and multiple water sources in 
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relation to primary water sources. It was found from Fig. 2 that nearly two thirds of alternative water 
source households in Milenge relied on unprotected surface water sources whilst those of Nchelenge 
had a wider range of different water sources including taps. Poor reliability, which usually means 
dried up water sources during the dry season, was one of the most frequent reasons given from both 
districts (36% in Milenge and 33% in Nchelenge) for using a secondary water source as an 
alternative water source. ‘Bad water quality in terms of smell, colour and taste’ was another 
significant reason in Milenge. As well as these reasons, other factors were; experience of breakdown 
of the lifting device (18% in Milenge, 27% in Nchelenge), long queues at the primary water source 
(10% in Milenge, 22% in Nchelenge), expense of the primary water source (13% in Nchelenge) and 
the out-of-hours locking up of the pump (10% in Milenge, 4% in Nchelenge). 
 

 
Fig. 2: Primary water source and alternative water source in Milenge and Nchelenge 
(Source: Author’s field work) 
 
It was found from Fig. 3 that out of 174 households sampled in Milenge, 45 households (26%) use 
another water source to supplement their primary drinking water source while 42 households (15%) in 
Nchelenge relied on multiple water sources. It is apparent from Fig. 3 that nearly half of the multiple 
water source users used boreholes as a primary water source and also used other water sources to 
complement them (41% in Milenge, 52% in Nchelenge).  
 
Although borehole users expected that water from a handpump would be preferable for drinking 
purposes because of their protected condition, they found factors, such as distance, queuing, locking 
and even a rusty taste because of the high iron content, inconvenient prompting them to use multiple 
water sources. It is also important to note that overall 36 households used another water source 
despite having their own hand dug wells for multiple uses. 
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Fig. 3: Primary water source and multiple water source in Milenge and Nchelenge 
(Source: Author’s field work) 
 
According to their response as to why they were not only using their own hand dug wells especially 
for drinking purposes, the reasons were; 
1) Inadequate level of protection for the prevention of contamination (initially used for drinking usage 

but stopped since frogs and insects dropping inside led to a bad smell) (60% in Milenge, 72% in 
Nchelenge) 

2) Under improvement at the time of the visit (35% in Milenge, 12% in Nchelenge) 
3) Not yet water quality tested (6% in Nchelenge) 
 
Community dynamic mapping of water source selection 
The previous section presented the water source used by the sampled households with the 
combination of the primary, alternative and multiple water sources. Surprisingly, notwithstanding the 
low levels of  protection, the majority of rural dwellers have been using hand dug wells for drinking 
and hygiene purposes although the communities were theoretically served by the community-based 
water supply facility, i.e., a borehole with handpump. The non-functioning rate of the handpump 
affects the current patterns of water usage, and supply chains of spare parts, community contribution 
or the management model might improve the sustainability of rural water supplies to some extent, but 
user preferences also have a major influence.  However, the rural water service is likely to be 
undermined in effectiveness if the water professionals and policy makers ignore the current water 
situation and user preference when considering the high number of private water source users. 
 
It is important, therefore, to elaborate on the community dynamic with respect to water source 
selection to understand in detail how their preferences and/or acceptability towards water supply 
source impact on their decisions when choosing a water source in the rural context, which will be of 
significance when planning future water service delivery models. To capture the community dynamics 
regarding water points, the current primary water source and the use of a previous water source 
before using the current primary water source was investigated with the combination of distances to 
the water source at present and in the past. Figs. 4 and 5 show the previous water source which was 
used prior to the current primary water sources and the distance from their house in both districts. 
 
The figures show that unprotected surface water, river, stream, spring and lake were the water 
sources that they had relied on for their primary water source in the past in both districts (60% in 
Mielnge and 44% in Nchelenge, respectively) followed by neighbours’ hand dug wells (17% in 
Milenge, 21% in Nchelenge).  
 
 
For instance, in Fig. 4, over 80% of previous borehole beneficiaries in Milenge walked more than 
500m to the water source and over 90% of previous borehole users in Nchelenge (Fig. 5), but only 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Neighour’s hand  
dug well 

Borehole 

+ 

+ 

Primary and  multiple  water sources 

No. of  
households 

+ 

Other (Stream, spring) 

+ 

+ 

+ 

:  Milenge 
:  Nchelenge Primary water source 

: Neigh. HDW 
: Stream, spring 

: Own HDW 
Multiple  
water source 



[153] Kumamaru 

Page 6 of 11 

less than 30% of those using hand dug wells. 90% of these previous borehole users at both Milenge 
and Nchelenge (Figs. 4 & 5) then shifted their water source to either digging their own well or using 
neighbours’ hand dug well where the distance was less than 500m. In particular, 33% of previous 
borehole users in Milenge and 50% in Nchelenge shifted to having their own water source,. The 
findings imply that around 500m tends to be a critical distance to the water source beyond which 
users make more strenuous efforts to develop new supplies. 
 
When the distance from rural dwellers’ settlements to the community-based water supply source is 
farther away than traditional private water source, transition from communal borehole to 
own/neighbour traditional water source is found to be common. This suggests that the conventional 
community-based water supply model cannot fulfil the community demand both theoretically and 
practically in sparsely populated rural areas. 
 

 
Fig. 4 Current water source and previous water source in Milenge 
(Source: Author’s field work) HDW – Hand Dug Well 
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(Source: Author’s field work) 
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decision for selecting a water source. However there appear to be other factors which create 
community dynamics for water source selection. Figs. 6 and 7 show the transition of community water 
supply selection visually with the combination of some of the reasons for the transition in Milenge 
(n=141) and Nchelenge (n=189), respectively. These figures exclude multiple water source users. 
Arrows in the diagrams reflect the change of water source selection from previous water source to 
current water source and the relative numbers changing their habits. All the directions of arrows were 
either to boreholes or hand dug wells (own or neighbours) because respondent households were 
using those water sources at the time of the visit. The numbers in diagrams indicated the number of 
households counted in each transition from their previous to current water sources.  
 
For instance, in Milenge (Fig 6), 33 current borehole users had come from neighbours hand dug wells 
(n=3), streams (n=24), springs (n=5) and other boreholes (n=1) in Fig. 6. It shows that the 
predominant move is  from surface waters to groundwater sources i.e. boreholes or hand dug wells. 
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Fig. 6 Diagram of community water supply dynamics in Milenge 
(Source: Author’s field work)  HDW – Hand Dug Well 
 
It was also found from Fig. 6 that out of 48 current hand dug well owners in Milenge, about 30% of 
them shifted from other groundwater sources (n=10 from neighbours hand dug wells and n=4 from 
boreholes, respectively). The reasons for their shift from other shared groundwater sources to their 
own water source were chiefly the multiple benefits such as water quality, distance and convenience 
of use for hygiene purposes etc. rather than from a single reason. 
 
On the other hand, it was also apparent from Fig.6 that out of 33 current borehole beneficiaries, about 
90% of them moved from unprotected surface water rather than another groundwater source (less 
than 10% (n=3) of them from neighbours hand dug wells). It may not be because only surface water 
existed near borehole facilities, but because they put a value on having their own water source based 
on their preference for the water source selection. Box 1 shows one of the examples from a focus 
group discussion. It suggests that boreholes with handpumps are gaining very few new users from 
those who have unprotected sources. 
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It was also found from Fig. 7 that two-thirds of current hand dug well owners in Nchelenge had 
decided to construct their own well rather than relying on protected sources (taps or boreholes) or 
neighbours hand dug well, and one third had moved from surface water sources.  Sharing a supply 
rather than having your own is regarded by many as a major disadvantage.  Their preferences for 
having their own well combined a variety of preferences.  
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Fig. 7 Diagram of community water supply dynamic in Nchelenge 
(South: Author’s field work) HDW – Hand Dug Well 
 
For example, the most powerful reason for a shift from a borehole to their own well is the distance 
(n=11) followed by water quantity (n=4), cost (n=3), queuing (n=3) and income activities (n=2) etc. 
This was supported by the finding in respect of the distance to their previous water source where less 
than 5% of previous borehole users could access a borehole facility within 500m of their premises 
(see Fig. 5). 
 
 Meanwhile, the reasons for a shift from a neighbour’s hand dug well to their own water source may 
provide further insight into their preferences for having their own water source. Interestingly, despite 
the fact that 75% of previous neighbours hand dug well users could access neighbours water points 
within 500m (see Fig. 5), they even cited ‘distance’ as one of the motivating factors for constructing 
their own well (n=10). In this sense, the distance factor could also trigger other benefits for rural 
dwellers. For example of the multiple benefits, it was noticeable that their motivation for moving from 

Box 1 Excerpts from focus group discussion with one of the Not Protected hand dug 
wells owner at Kakasu village, Itemba Ward 
I have a well, and it was constructed a long time ago………I cannot purchase cement to protect 
my well from collapse but it has still been working well since 1960……….We were told that next 
year someone will come to construct a well furnished with a handpump in our village….I know it 
is easy to draw water using a handpump, but I will never leave my well. You know, my well is 
very near to my house and I can use water anytime even when my family members get 
sick……. I know that community wells have constraints like locking, queuing and expensive 
costs when break down happened…. So what is the point in me abandoning my well?  
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other water sources to their own water source was partly derived from concern for their children 
particularly in saving time so that their children would not be late for school. Box 2 shows an excerpt 
from a focus group discussion in Milenge. Children were undertaking the main role of drawing and 
carrying water from the source to their house to help their families.  
 

 
Well owners who mentioned distance as a factor also mentioned the value they put on water quantity 
and convenience/ privacy for hygiene purposes. Box 3 shows an excerpt from a household survey 
which gives an example of user perceptions of those benefits.  

 
Box 3 indicates how they gave importance to having water nearby with respect to not only securing 
convenient water but also to improving hygiene practice. Moreover, Boxes 2 and 3 imply that having 
their own water source can generate a breakaway from ‘dependence’ on somebody as well as the 
multiple physical benefits. This is also endorsed by the fact that very few households shifted from 
their own hand dug well to shared groundwater sources (boreholes or neighbour’s hand dug wells). 
Meanwhile, a significant difference between previous water sources and current water sources was 
that well owners could extend their water usage not only for consumption and/or hygiene purpose, 
but also for productive use (see Box 4).  

 
They optimised use of their water source in order to earn some income, from activities such as brick 
making, small irrigation or rearing animals etc. Notably, these owners also have a strong interest in 
improving their wells to achieve more sustainable and safe water by using the profits that they make. 
This point should be highlighted in the Self Supply model as an alternative way of improving their 
water points rather than having total reliance on available loans or community funds. In fact, in the 
case of Ethiopia, some rural dwellers have reached high level protection for their traditional well using 
diesel pumps for their domestic and irrigational uses (Sutton 2011). 

Box 3 Excerpts from survey with one of the Not Protected hand dug wells owner at 
Polen village, Itemba Ward 
We used to go to the well which my friend has at her house to collect water. We had to use 
that water for all drinking, cooking, washing and bathing. I have 8 children in my home and 
water is never enough for such uses……especially, water for bathing was very limited so my 
kids could only bath every three days…I was kind of ashamed to use water from her well in 
many times…...That is why we made a decision to dig our well in 2007……..since then, we 
have not suffered any more from a shortage of water for daily usage and my kids can bath 
every evening. 

Box 2 Excerpts from focus group discussion with one of the Partially Protected hand 
dug wells owners at Npinduka Village, Chiswishi Ward 
My family constructed the well in 2003. Until we had our well, we went to the stream to collect 
water but the place was very very far away from our house…………My daughter and my 
grand kids were forced to go to there which meant that the kids could not go to school on time 
or even could not attend the classes at all………..Now we can draw water just from there (her 
well) and even I can do it without asking my family members to help. So my grand kids are 
happy to be able to go to school every day. 

Box 4 Excerpts from survey with one of the Partially Protected hand dug wells owners at 
Chilongosh Village, Nchelenge Ward 
In this village, we have a handpump facility that community members can use, but I knew that 
we need to pay and it is not easy to repair once break down happens. So my wife used to draw 
water to lake far away, and I also knew that such work was very hard for her. So we decided to 
dig family well. Of course it was expensive for us to construct my well, and did not expect 
contribution from neighbours because they were also poor……. But, now we developed water 
use for income generation……We sold plants (citrus, flowers, orange and pine), and then 
earned a profit of ZMK 1million (about US$222) annually as my side business. I am sure we 
cannot do this if we use water either from the handpump facility or from the lake. 
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Implications of findings 
The mapping shows the community dynamics with respect to water source selection. In both Milenge 
and Nchelenge, there was no significant movement from hand dug wells to boreholes whilst many 
people shifted from surface water to groundwater, and then from borehole to hand dug wells. One of 
the strongest factors affecting user preference towards water source is the distance from their 
premises. Regardless of the level of protection of the water source, about 30-50%of the previous 
borehole users in Milenge and Nchelenge took the decision to have their own wells. This is an 
important finding for water professionals and policy makers in order to facilitate and implement water 
supply programmes in rural areas. A community-based water supply is conventionally shared with a 
large number of community members so that not everybody has the water source on their doorstep. 
This implies that a community-based water supply is not appropriate everywhere from the viewpoint 
of the fringe users. Even though the definition of access to a safe water supply in Zambia is the 
percentage or proportion of the number of people accessing a minimum of 25 lcd of water from a 
protected source every day of the year within a distance of 500m from point of use (NRWSSP 2007), 
community based water supply is  mostly boreholes with handpump or fully lined wells with windlass, 
which leads to the inconvenience of distance in highly dispersed  rural settlements. 
 
There is no doubt that such public water sources contribute to the rural dweller’s livelihood and the 
increase of water coverage. However the rural water supply strategy could or should be structured 
along the lines of the existing community dynamics for water source selection because the rural 
dwellers find much value in having their own water source which is seldom being taken into 
consideration by the government/donor side. To this end, the planning of water service delivery 
models needs to combine the conventional community-based water supply and Self Supply for a 
systematic rural water supply strategy. The Self Supply model may significantly accelerate water 
coverage in particular where rural dwellers have already taken initiatives to have their own water 
source because the model attempts to support the household’s motivations and their investment 
towards traditional private water source improvement. This model may be able to overcome the 
issues, such as reliability or water safety, which were found from the alternative and multiple water 
source users. On the other hand, the community-based water supply will serve to help rural areas 
where settlements are well nucleated and population densities are high or where difficulties are faced 
in accessing safe water because of geographical, environmental or socio-economic conditions. In 
other words, these different water service delivery models can harness their strengths and 
complement each other in order to increase access to sustainable safe water from both the macro 
and micro viewpoints.  
 

Conclusions and Recommendations 

The study found that customarily there is high demand for a private water source, and the selection of 
water source that rural dwellers make is based on complex and complicated factors of social, 
environmental, financial and technical aspects. Findings revealed that the conventional community-
based water supply approach cannot fulfil the community demand everywhere due to the rural 
settlement pattern and user preferences, and those beneficiaries shifted their water source to their 
own traditional water source or neighbour’s water source. Distances to water source and water 
quality are the major factors of the water source selection, which also trigger other benefits for rural 
dwellers. Thereby, harnessing already existing household level water supplies is essential for 
embedding individual value into rural water supply strategy. The Self Supply model may fit well into a 
rural water supply strategy to complement the conventional community-based water supply in the 
light of the user preferences towards having their own private water source especially in sparsely 
populated rural settlements. 
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