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SUMMARY*  
Providing universal access to drinking water remains a formidable challenge in the cities of 
developing countries and all potential technical and institutional solutions need to be taken 
into account. By looking at ǘƘŜ ǎǇŜŎƛŦƛŎ ŜȄŀƳǇƭŜ ƻŦ άǳǎŜǊ ƎǊƻǳǇ ƴŜǘǿƻǊƪǎέ ǎŜǘ ǳǇ ƛƴ ŀ ǇƻƻǊ 
neighbourhood in the North-East of Mumbai, this article aims to highlight the ability of local 
communities to design and run functional systems that compensate for shortcomings in the 
public service.  We will analyse the effective role that users play in regulating these groups at 
local level as well as the political-territorial implications of this type of management. After 
providing a clear overview of the systems that have emerged and their modus operandi, we 
will describe and assess them from a critical technical/economic perspective in order to 
suggest possible improvements. 

More generally, our research is part of a broader attempt to study the different ways of 
providing access to urban water and the legitimacy of local communities in taking the 
process in hand. We wish to contribute to the debate that focuses on providing a 
differentiated service to the inhabitants of the same city. 

 

Keywords: Mumbai, water service, user group, slum, alternative. 
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Introduction  

Providing universal access to drinking water remains a formidable challenge in the 

cities of developing countries where an estimated 500 million people still do not have a 

proper service (USAID/PADCO 2001). Inhabitants are forced to group together to overcome a 

deficient or totally absent public service, sometimes simply to ensure their survival. In India, 

where there is still a strong statist culture in the management of potable water systems, the 

government actually denies that alternative networks exist, preferring to consider such 

systems as stop-gap solutions where the universal public service system cannot keep up with 

rapid expansion. However, in 2001, 26 per cent of the urban population was still not 

connected to the public drinking water network (World Bank 2006) and in certain 

neighbourhoods, alternative arrangements were beginning to acquire a de facto air of 

permanence. Given that the conventional network paradigm is coming under strain from a 

diverse range of alternative solutions, it would therefore appear well worthwhile to focus on 

these arrangements within the perspective of universal service.  

This article will use a detailed analysis of such practices in a poor neighbourhood of 

Mumbai to contribute to the debate over alternatives to conventional public service 

networks. Research into this type of solution was first initiated by the World Bank in Nigeria 

(Lee and Anas 1989) before being extended to other Southern countries. It has highlighted 

user reliance on private offerings to replace, or round out the public system offering (Sethi 

1992; Humplick et al. 1992; Vaidya 1994; Choe et al. 1996). Once the deployment of these 

ǘȅǇŜǎ ƻŦ άŎƻƳǇŜƴǎŀǘƛƻƴ ǎǘǊŀǘŜƎƛŜǎέ ǿŀǎ ƘƛƎƘƭƛƎƘǘŜŘ ό½ŞǊŀƘ 2000), a number of studies 

focused more specifically on the role of small private operators in catering to the needs of 

populations that have not been connected to the public service (Collignon and Vézina 2000; 

Llorente and Zérah 2006). They show how the different solutions available to such 

households (privately-drilled wells, resale of water, mini-networks, etc.) have been 

effectively tailored to the local context in which they have developed and how at least some 

look as if they will survive into the future. And even if they are not as effective, these 

systems are frequently cheaper and much more flexible than a public service based on the 

principle of full cost recovery. These research findings partly explain the failure of the 

ǇǊƛǾŀǘƛǎŀǘƛƻƴ ǊŜŦƻǊƳǎ ƻŦ ǘƘŜ мффлǎ ōŀǎŜŘ ŀǊƻǳƴŘ ǘƘŜ ǎǳǇǇƻǎŜŘ άǿƛƭƭƛƴƎƴŜǎǎ ǘƻ Ǉŀȅέ ƻŦ ƭƻǿ-

income users and in particular, they challenge the temporary nature of some of these stop-

gap systems.  
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In Indian cities, these types of practices have been observed among populations 

connected to networks (Zérah 2000; Dutta 2005), in newly-urbanised middle- and upper-

middle class areas (Maria 2008), in informal neighbourhoods (Raghupati 2003; Conan 2004) 

and in slum areas where there is no legal title to land (Tovey 2002). To complete the picture, 

we felt it necessary to analyse the specific case of a recently-authorised slum area1 where 

alternative arrangements are in the process of becoming permanent.  

This article will focus on mini networks, described as user group networks. These are 

unusual insofar as they have been set up and run by the inhabitants in spite of the fact that 

their neighbourhood now has official legal status. At a first glance, they are quite similar to 

the gali taps highlighted by Tovey (2002) or the spaghetti pipe type informal networks 

identified by Raghutpati (2003) in Delhi, however they are different in terms of their specific 

local geographic and land ownership features. What are the specific characteristics of these 

user group networks? Can they now be considered as sustainable solutions and if so, what 

stance have the authorities taken in this regard? Building on other research into the links 

between network-based services and urban spaces (Graham, Marvin 2001; Jaglin 2005), this 

ŀƴŀƭȅǎƛǎ ǿƛƭƭ ŀǘǘŜƳǇǘ ǘƻ ǎƘƻǿ Ƙƻǿ ǘƘŜǎŜ άǳǎŜǊ ƎǊƻǳǇ ƴŜǘǿƻǊƪǎέ ǊŜŦƭŜŎǘ ǎǇŜŎƛŦƛŎ 

territorialisation strategies. And on a broader level, we will analyse the whole issue of 

perpetuating the local water supply systems set up by poor communities. 

This study2 presents the findings of field research conducted in 2007 in a poor 

neighbourhood of Mumbai that is badly served by the municipal network. Since the area is 

ƭƻŎŀǘŜŘ ŀǘ ŀƴ ŀƭǘƛǘǳŘŜΣ ǿŀǘŜǊ ǇǊŜǎǎǳǊŜ ƛƴ ǘƘŜ άŎƻƴǾŜƴǘƛƻƴŀƭέ ǎȅǎǘŜƳ ƳŀƴŀƎed by the City 

Council is insufficient to serve all dwellings, so residents have designed about fifteen 

technical solutions comprising a motorised pump and a network of narrow water pipes. The 

creation and autonomous management of these user group networks is an opportunity for 

those communities involved in developing specific sets of operating rules and standards 

outside the conventional public system. 

                                                           
1 In India, there are two types of slum: squatter settlements comprise self-built, generally unauthorised 
settlements while slum areas consist of older, insalubrious slum dwellings that now have authorised legal 
status (see Dupont and Ramanathan 2007). 
2 A four-months research was necessary in 2007 in order to circumscribe the specific features of the research 

subject. 93 users and all of the slum area community leaders were interviewed. 
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1  An authorised slum not connected to the public drinking water network 

1.1 A marginalised neighbourhood from a spatial and economic perspective 

The research was conducted in a poor, peripheral neighbourhood of Mumbai in the 

western extremity of Ward3 S4 in Constituency 216, or more specifically between the wall of 

Sanjay Gandhi National Park5 and the gravity-fed wŀǘŜǊ Ƴŀƛƴǎ ǎȅǎǘŜƳ ǘƘŀǘ ŦŜŜŘǎ aǳƳōŀƛΩǎ 

reservoirs6 (see Maps No.1 and No.2). The administrative situation of this slum was 

regularised in 1997 and it is now called Ram Nagar. It has a population of around 20,000. 

The neighbourhood is bound by the primary water mains to the east and by the Park 

to the west (see Map 3 and the illustration). It comprises successive dwellings built along a 

gradient between 50m and 110m. This system of settlements based around different levels 

ǊŜŦƭŜŎǘǎ ǘƘŜ ŀǊŜŀΩǎ ǎƻŎƛŀƭ ƎŜƻƎǊŀǇƘȅ. Living conditions deteriorate the higher up one lives and 

they reach their nadir at the top where the worst-off live7. Most of the inhabitants work but 

the salaries of those interviewed are very low and vary between 1,500 rupŜŜǎ όнтϵύ ŀƴŘ 

ŀōƻǳǘ млΣллл ǊǳǇŜŜǎ όмурϵύ ǇŜǊ ƳƻƴǘƘΦ ¢ƘŜ ƳŜŘƛŀƴ ƳƻƴǘƘƭȅ ǎŀƭŀǊȅ ƛǎ ŀōƻǳǘ оΣллл ǊǳǇŜŜǎ 

όррϵύΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ŀǊŜ ŀōƭŜ ǘƻ ǊŜŀŘ ŀƴŘ ǿǊƛǘŜ ŀƴŘ Ƴŀƴȅ ǎǇŜŀƪ ǘǿƻ ƭŀƴƎǳŀƎŜǎ όaŀǊŀǘƘƛ ŀƴŘ 

Hindi), however virtually nobody can speak English. 

Given its location (at the periphery of S-ward) and its socio-economic profile (very 

poor population), the BMC8 has little real presence in the neighbourhood which continues to 

be regarded as a slum in spite of the fact that it now has authorised status. Its role is limited 

to officially carrying out the work that the local population has requested through its local 

                                                           
3 The local government system was overhauled in 196п ǿƛǘƘ ǘƘŜ ŎǊŜŀǘƛƻƴ ƻŦ άǿŀǊŘǎέ όŘƛǎǘǊƛŎǘǎύ ŀǎ ŀ ŦƛǊǎǘ ǎǘŜǇ 
towards decentralisation and in order to speed up administrative procedures and make them more effective. 
Mumbai was divided into 24 wards, each of which was split into Zones corresponding to electoral 
constituencies.  
4 S-²ŀǊŘ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ǇƻƻǊ ŎƻƳǇŀǊŜŘ ǘƻ aǳƳōŀƛΩǎ ƻǘƘŜǊ ǿŀǊŘǎΦ ¢ƘŜǊŜ ƛǎ ƴƻ ǊŜŀƭ ƛƴŘǳǎǘǊȅ ŀƴŘ ƻƴƭȅ ƭƛƳƛǘŜŘ 
economic activity. The 2001 census identified a total population of 691,227, of which 85.83% live in slums (the 
average for Mumbai as a whole is 54.08% with a total population of 6.475 million). 
5 {ŀƴƧŀȅ DŀƴŘƘƛ bŀǘƛƻƴŀƭ tŀǊƪΣ ǿƘƛŎƘ ǎǘǊŀŘŘƭŜǎ ǘƘŜ ǊŜǎŜŀǊŎƘ ŀǊŜŀΣ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǳǊōŀƴ ǇŀǊƪ ǿƛǘƘ ŀƴ ŀǊŜŀ 
of 104km² and the most visited park in Asia. It was created in 1961 and is now surrounded by a wall designed 
to protect it from urbanisation. 
6 {ƛƴŎŜ мфрпΣ ŀ ǎŜŎǘƛƻƴ ƻŦ aǳƳōŀƛΩǎ ǇǊƛƳŀǊȅ ǿŀǘŜǊ ǎǳǇǇƭȅ ƴŜǘǿƻǊƪ ǘǊŀǾŜǊǎŜǎ ǘƘŜ ²Ŝǎǘ ƻŦ ǘƘŜ ²ŀǊŘΦ This gravity-
fed system comprises four principal mains that carry on into the South of Mumbai. They feed a whole network 
of storage reservoirs which in turn feed a secondary distribution network. Normally, nobody is allowed to live 
along this pipeline for maintenance reasons, however, in reality, there are dwellings along almost its entire 
length and this is also the case in S Ward. 
7 The Adivasi (indigenous population), Dalits and migrant workers are forced to live on the top of the 
mountain. They comprise an estimated 600 people living in extremely difficult economic circumstances. 
8 ά.a/έ ƛǎ ǘƘŜ acronym of Mumbai city council, i.e., Brihanmumbai Municipal Corporation. 
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representatives. The Corporator of Constituency 216 and the Legislative Assembly Member 

(MLA) for S-²ŀǊŘ ŀǊŜ ǘƘŜ ǘǿƻ ƪŜȅ ŀŎǘƻǊǎ ƛƴ wŀƳ bŀƎŀǊΩǎ ŘŜǾŜƭƻǇƳŜƴǘΦ ¢Ƙey belong to the 

two main political parties operating in Ram Nagar, i.e., the Corporator is a member of Shiv 

Sena9 while the MLA member belongs to the National Congress Party10 (NCP). 

1.2 Origins of this user group networks: A response to the failure of the public drinking 

water system 

Until 1997, the BMC refused to supply Ram Nagar with water due to its unauthorised 

status11 ŀƴŘ ǘƘŜ ƛƴƘŀōƛǘŀƴǘǎ ƘŀŘ ǘƻ ƎŜǘ ǘƘŜƛǊ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ƛƭƭŜƎŀƭƭȅ ŦǊƻƳ ǘƘŜ /ƛǘȅΩǎ Ƴŀƛƴ 

water supply. In order to limit the damage to the water supply system, the municipality 

installed a small number of taps directly onto the water mains in the early 1980s before 

adding a lot more in the early 1990s12. Once their settlement had been authorised, in order 

to be officially connected to the water suppƭȅ ƴŜǘǿƻǊƪΣ ǳǎŜǊǎ ōŀƴŘŜŘ ǘƻƎŜǘƘŜǊ ƛƴ άǳǎŜǊ 

ƎǊƻǳǇǎέ ƻŦ ŀōƻǳǘ ǘŜƴ ǳǎŜǊǎ ōŀǎŜŘ ƻƴ ǘƘŜƛǊ ǇƘȅǎƛŎŀƭ ǇǊƻȄƛƳƛǘȅ ŀƴŘ ƛƴ ƭƛƴŜ ǿƛǘƘ ŜǎǘŀōƭƛǎƘŜŘ 

practice in Mumbai13.  

Water pressure from the public reservoir serving S-Ward is sufficient to pump water to 

locations not exceeding an altitude of 50 meters. The dwellings in Ram Nagar which are 

technically excluded from any extension to the conventional supply network are directly 

hooked up to the primary water mains that feed the reservoir for S-ward (see Map No. 4 and 

diagram No.1). Dwellings located downhill to the east of the mains pipe get a good service 

ōǳǘ ǘƘƻǎŜ ƭȅƛƴƎ ǳǇƘƛƭƭ ǘƻ ǘƘŜ ǿŜǎǘ ƘŀǾŜ ǾŜǊȅ ǇƻƻǊ ǿŀǘŜǊ ǇǊŜǎǎǳǊŜΦ {ƛƴŎŜ ǘƘŜ /ƛǘȅΩǎ ŘǊƛƴƪƛƴƎ 

water system is intermittent and gravity-fed, the water pressure inside the primary water 

mains varies considerably depending on the flow rate at any given time. Water cannot 

generally reach taps at an altitude of over 55 meters. Faced with the technical shortcomings 

                                                           
9 Shiv Sena is the Maharastra regional Hindu nationalist party with roughly the same ideology as the better-
ƪƴƻǿƴ .ƘŀǊŀǘƛȅŀ Wŀƴŀǘŀ tŀǊǘȅ ό.WtύΣ άǘƘŜ ǇŀǊǘȅ ƻŦ ǘƘŜ LƴŘƛŀƴ ǇŜƻǇƭŜέΦ Lǘ ƻpposes the NCP which broke away 
from the Indian National Congress (Congress Party). 
10 Created on 25 May 1999 following a rift with the Indian National Congress (INC) party. The INC was founded 
in 1885 and is the oldest political party in India. It spearheaded the nationalist drive for independence. This rift 
ŎƻƴŎŜǊƴŜŘ ǘƘŜ Lǘŀƭƛŀƴ ƻǊƛƎƛƴǎ ƻŦ Lb/Ωǎ /ƘŀƛǊǇŜǊǎƻƴΣ {ƻƴƛŀ DŀƴŘƘƛΦ 
11 In 1997, the City voted to regularise the status of all slums that had existed before 1995. 
12 Indeed, as J. Ruet noted, we may wonder ŀōƻǳǘ ǘƘŜ άǎŎƘƛȊƻǇƘǊŜƴƛŎέ ŀǘǘƛǘǳŘŜ ƻŦ ǘƘŜ ŀǳǘƘƻǊƛǘƛŜǎ ǿƘƻ ōŜƎŀƴ 
providing a service while simultaneously denying the existence of these users (Ruet 2002). 
13 A user group generally comprises between five to fifteen households that share the same connection 
(comprising a water meter and tap). The quarterly bill is then split on an equal basis between the different 
members of this group connection. This system of charging for water sets Mumbai apart from other Indian 
cities where water policy is based around installing standpipes in slums, generally free of charge. 
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of the public drinking water system, marginalised user groups have developed a modus 

operandi ǘŀƛƭƻǊŜŘ ǘƻ ǘƘŜƛǊ ƴŜƛƎƘōƻǳǊƘƻƻŘΩǎ ǇƘȅǎƛŎŀƭ ŎƻƴǎǘǊŀƛƴǘǎΦ  

This alternative consists of local networks supplied by a group connection to the 

.a/Ωǎ ǇǊƛƳŀǊȅ ǿŀǘŜǊ Ƴŀƛƴǎ ŀƴŘ ƘƻƻƪŜŘ ǳǇ ǘƻ ŀ ǇƻǿŜǊŦǳƭ ŜƭŜŎǘǊƛŎ ǇǳƳǇ όǎŜŜ ŘƛŀƎǊŀƳ bƻΦнύΦ 

Because of its technical configuration, the water service only works when the pump 

is on and is limited ς and rendered intermittent - by the electricity required to keep the 

ǇǳƳǇ ǊǳƴƴƛƴƎΦ ¢ƘŜ ǎȅǎǘŜƳΩǎ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ǊŜǉǳƛǊŜǎ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀƴ 

employee tasked with getting the pump started and monitoring both the reservoir and the 

valve openings. This person is paid between 1,000 and 3,500 rupees a month όōŜǘǿŜŜƴ муϵ 

ŀƴŘ рпϵύ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪΦ  

This type of system can serve several groups of dwellings of very different sizes ς 

from 40 to over 800 households ς and is therefore much larger than a normal user group 

which is officially limited to 15 households under the aforementioned definition. There are a 

total of 15 such networks (see Map No.5) supplying drinking water throughout the slum to 

4,500 households or about 20,000 people in all (see diagram 1). In addition to the differing 

sizes of the fifteen networks, we also note the existence of several superimposed networks, 

indicating overlapping services within the same territory.  

These user group networks14 represent a major step forward for the inhabitants of a 

neglected area who have developed an alternative technical solution that has greatly 

improved their access to water. 

We will use two perspectives to analyse these systems: the approach used to create 

and manage them (2) and their modus operandi and performance (3). 

                                                           
14 .ȅ ŘǊŀǿƛƴƎ ǳǇƻƴ ŜȄƛǎǘƛƴƎ άǳǎŜǊ ƎǊƻǳǇέ ƧŀǊƎƻƴΣ ǿŜ ǎŜŜƪ ǘƻ ŀǎǎƻŎƛŀǘŜ ǘƘƛǎ ǊŜǎŜŀǊŎƘ ǿƛǘƘ ǇǊŜǾƛƻǳǎ ŀƴŀƭȅǎŜǎ 
ŀƴŘ ǘƘŜ ǘŜǊƳǎ άƎǊƻǳǇǎέΣ άŀǊǊŀƴƎŜƳŜƴǘǎέΣ άǎƻƭǳǘƛƻƴǎέ ŀƴŘ άǎȅǎǘŜƳǎέ ǿƛƭƭ ŀƭƭ ǊŜŦŜǊ ōŀŎƪ ǘƻ ǘƘŜ general term of 
άǳǎŜǊ ƎǊƻǳǇ ƴŜǘǿƻǊƪǎέΦ 
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2  Locally based systems involving a wide range of actors 

2.1 Involvement of a number of actors 

The timeline tracing the emergence of these user group networks points to the major 

ǊƻƭŜ ǇƭŀȅŜŘ ōȅ ǘƘŜ LƴŘƛŀƴ bDhΣ ά/ŀǎǇ tƭŀƴέ15 which managed to break the administrative log 

jam by getting community, municipal and political decision-makers around the same table. It 

ǇƭŀȅŜŘ ŀ ƪŜȅ ǊƻƭŜ ƛƴ ƎŜǘǘƛƴƎ ǘƘŜ ǎƭǳƳΩǎ ŦƛǊǎǘ three networks up and running. 

The first phase involved mobilising the communities. Setting up and registering a 

large number of user groups (there were initially between 250 and 300 of these) appears to 

be a sine qua non for reaching a compromise with the municipality as it provides a legal 

framework for the whole process, legitimises demands and harnesses considerable financial 

potential. The second stage involved devising a low-cost technical solution. The compromise 

agreed upon was as follows. The municipality limited its commitment to installing a reduced 

infrastructure (based around a group connection and overground narrow diameter pipes 

powered by a motorised pump); however, the entire cost of this infrastructure plus 

installation, management and maintenance costs had to be picked up by the user group. The 

final stage consisted of drawing up a business plan. 75 per cent of the cost of the first three 

projects was paid for by the NGO. The total cost was somewhere between 1 and 1.5 million 

ǊǳǇŜŜǎ όƻǊ муΣрлл ϵύΣ ǎƻ ǘƘƛǎ ŀǎǎƛǎǘŀƴŎŜ ŀƳƻǳƴǘŜŘ ǘƻ тллΣллл ǊǳǇŜŜǎΦ  ¢ƘŜ ǊŜƳŀƛƴƛƴƎ нр ǇŜǊ 

cent was paid for by the inhabitants themselves. The initial contribution per head amounted 

ǘƻ ōŜǘǿŜŜƴ рлл ǊǳǇŜŜǎ ŀƴŘ мΣрлл ǊǳǇŜŜǎ όōŜǘǿŜŜƴ фϵ ŀƴŘ олϵύΦ ¢ƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ŘƛŘ ƴƻǘ 

participate in financing the project. 

After the NGO was wound down, the inhabitants turned to political financial backers 

for the additional funds needed to develop the infrastructure. The local situation is 

conducive to this type of arrangement as, although slum populations do not have much in 

the form of economic capital, they do have a certain amount of political capital that they 

know how to leverage in line with electoral opportunities. Conversely, elected 

                                                           
15 Community Aid and Sponsorship Program (CASP) was an Indian non-governmental organisation that was 
created in 1976 and wound down in late 2000. Most of its programmes focused on child education and living 
conditions and it had a presence all over India: http://www.caspindia.org/  

http://www.caspindia.org/
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representatives have considerable local financial clout16 and they need local votes to stay in 

office. Consequently, some user groups clearly appear to have political leanings and these 

ŀǊŜ ŜǎǇŜŎƛŀƭƭȅ ƳŀǊƪŜŘ ƛƴ ǎȅǎǘŜƳǎ ǎǇƻƴǎƻǊŜŘ ōȅ {ƘƛǾ {ŜƴŀΦ ¢ƘŜ ǇŀǊǘȅ ǊŜŎǊǳƛǘǎ άǎƻŎƛŀƭ ǿƻǊƪŜǊǎέ 

who provide an important link between the slum populations and their elected 

ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ŀƴŘ ƘŜƭǇ ǘƻ ǎǇǊŜŀŘ ǘƘŜ ǇŀǊǘȅΩǎ ƳŜǎǎŀƎŜΦ ¢ƘŜ ŦǳƴŘƛƴƎ ƻŦ ǘhe largest network 

(840 members) by the Sri Chhatrapati Rahivasi Sangh community involved mobilising 

political support from local all the way up to national level with the backing of the BJP17 and 

helped raise 700,000 rupees. Once its efforts had borne fruit, Shiv Sena secured a physical 

ǇǊŜǎŜƴŎŜ ƛƴ ǘƘŜ ƴŜƛƎƘōƻǳǊƘƻƻŘΩǎ ŎŜƴǘǊŀƭ ǎǇŀŎŜ ōȅ ōǳƛƭŘƛƴƎ ŀ Shaka18 which has become the 

administrative centre for those dwellings covered by the network. Other structures skilfully 

raised funding for purely utilitarian ends without any regard to the political creed of the 

donor nor to any particular sense of political allegiance. For example, the Chnatrapathi 

Shivaji Mavrata Utsaw Mandal user group offered its political support to the MLA (affiliated 

to the NCP) after being turned away by the Corporator19. So, political representatives play a 

far from neutral role in the acquisition of network infrastructures. However, because of the 

inevitable political payback in terms of votes and party allegiance, many groups prefer the 

neutrality of independent financial backing even if this increases the contribution of each 

member (spread over time). 

The emergence of projects is closely related to those who back them and the 

underlying community entrepreneurial or market logic: 

- Some arrangements may be driven by a purely market approach and result more 

from an individual initiative than any collective aspirations. An enterprising inhabitant may 

decide to set up a network, raise the initial investment via a private loan and bring other 

inhabitants in, primarily for the purpose of reaching an optimal number of users. In this type 

ƻŦ ǇǊƻƧŜŎǘΣ ǘƘŜ ǇǊƛǾŀǘŜ ŜƴǘǊŜǇǊŜƴŜǳǊ ŎƻƴǎƛŘŜǊǎ ǘƘŜ ƻǘƘŜǊ ƛƴƘŀōƛǘŀƴǘǎ ǎƛƳǇƭȅ ŀǎ άŎƻƴǎǳƳŜǊǎέ 

ŀƴŘ ǘƘŜȅ ǎŜŜ ǘƘŜƳǎŜƭǾŜǎ ƳƻǊŜ ŀǎ άŎǳǎǘƻƳŜǊǎέ ǘƘŀƴ ŀŎǘǳŀƭƭȅ ŀǎ ƳŜƳōŜǊǎΦ ¢Ƙese 

                                                           
16 In the form of special funds allocated based on the development needs of their constituency (in 2007, these 
amounted to 4,700 euros for the CorporaǘƻǊ ƻŦ ǘƘŜ ŎƻƴǎǘƛǘǳŜƴŎȅ ǎǘǳŘƛŜŘ ŀƴŘ мрлΣллл ϵ ŦƻǊ ǘƘŜ MLA for S-
Ward). 
17 ¢ƘŜ .Wt ό.ƘŀǊŀǘƛȅŀ Wŀƴŀǘŀ tŀǊǘȅύΣ ƻǊ άtŀǊǘȅ ƻŦ ǘƘŜ LƴŘƛŀƴ tŜƻǇƭŜέ ƛǎ ŀ IƛƴŘǳ ƴŀǘƛƻƴŀƭƛǎǘ ǇŀǊǘȅ ŦƻǳƴŘŜŘ ƛƴ 
1980. 
18 ¢ƘŜ ΨΨ{Ƙŀƪŀέ ƛǎ ŀ ōǳƛƭŘƛƴƎ ŘǊŀǇŜŘ ƛƴ {ƘƛǾ {ŜƴŀΩǎ ŎƻƭƻǳǊǎ ǿƘŜǊŜ ǘƘŜ άǎƻŎƛŀƭ ǿƻǊƪŜǊǎέ ƳŜŜǘΦ 
19 ¢ƘŜ /ƻǊǇƻǊŀǘƻǊ ŎƭŀƛƳŜŘ ǘƘŀǘ άChnatrapati Shivaji Mavrata Ustaw Mandalέ όǿƘƛŎƘ ǿŀǎ Ŧƛƴŀƭƭȅ ǎŜǘ ǳǇ ƛƴ 
2005) was not a priority project as all of its network members were already being served by neighbouring 
networks. 
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entrepreneurs are also motivated by a desire for recognition and power (indeed, each has 

had his neighbourhood named after him). For example, the project set up by Appa Balgue 

(founder of Shriram Sanjeevan Pani Prakalp water project in 2003) can be traced back to a 

conflict between the founder and other project leaders as well as the wish to free users from 

dependence on the existing service providers. By coming up with an innovative offering 

(individual taps), he was able to bring in 200 members. Consequently, this new competition-

based service allowed some users who were already connected to an existing network to 

either accumulate two service provider offerings from two competing networks or to get rid 

of their initial supplier20. 

- Other projects may be backed by an enterprising individual who volunteers to set 

up and run a network for the inhabitants of the neighbourhood. Their primary motivation is 

to boost their social status within the group. In this type of project, responsibility is shared 

by all of the group's members and all contribute equally to the initial project financing. Users 

ǎŜŜ ǘƘŜƳǎŜƭǾŜǎ ŀǎ ǎǘŀƪŜƘƻƭŘŜǊǎΦ ¢ƘŜȅ ŀǊŜ άƳŜƳōŜǊǎέ ŀƴŘ ƛƳǇƭƛŎƛǘƭȅ ŎƻƴǎƛŘŜǊ ǘƘŜƳǎŜƭǾŜǎ ǘƻ 

be the owners as well, so they fully intend to have a say in how the network is run.  

- Lastly, there is a category of projects that lies somewhere in between those driven 

by purely market logic and those based around a more cooperative mindset. Some networks 

appear to strengthen or create previously non-existent community links whereas other 

systems which were apparently community-based, quickly develop into purely market-driven 

systems. 

2.2 Different forms of network management 

The different approaches and mindsets that underpin the projects at the outset 

result in markedly different ways of running the networks and various degrees of user 

involvement in the network management committee (comprising a chairman, secretary and 

treasurer) depending on the user group size. We may distinguish four types of management: 

άŎƻƴǎŜƴǘ- and community-ōŀǎŜŘέΤ άŘŜƭŜƎŀǘŜŘ ŀƴŘ ŘŜƳƻŎǊŀǘƛŎέΤ άǇǊƛǾŀǘŜέ ŀƴŘ άŎƻƴŦƛǎŎŀǘŜŘέΦ 

- Some groups tend to be dominated by a charismatic founder who is deemed the 

most suitable person to run the network (albeit within a formal committee) because of 

his/her competencies and who has frequently gained the trust and confidence of the 

                                                           
20  This system is a lovely example of a flaw in the so-called theory of natural monopoly supposed to exist in 
the management of network-based services. 
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inhabitants. The founder is reappointed or the term of office is extended by means of 

άƴŜƎŀǘƛǾŜέ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴǎƻŦŀǊ ŀǎ ǘƘŜ ƛƳǇƭƛŎƛǘ ŀǇǇǊƻǾŀƭ ƻŦ ǘƘŜ ƳŜƳōŜǊǎ ƛǎ ŜȄǇǊŜǎǎŜŘ 

through the absence of any demands. This type of group functions by means of 

άƴŜƛƎƘōƻǳǊƘƻƻŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴέ ǿƘŜǊŜ ǳǎŜǊǎ ŀǊŜ ŀōƭŜ ǘƻ ŎƻƴǾŜȅ ŀƴȅ ŎƻƳǇƭŀƛƴǘǎ ǘƻ ǘƘŜ ƭŜŀŘŜǊ 

through direct everyday contact. It is found especially in small groups where there are strong 

ties based around familiarity and trust and where the limited number of members facilitates 

consensus-building that would be difficult to achieve in structures of a larger size, e.g., 

concerning water distribution times. It, therefore, appears legitimate to characterise such 

ƎǊƻǳǇǎ ŀǎ άŎƻƳƳǳƴƛǘȅ-ōŀǎŜŘέΦ  

- Larger groups are administered by a complex management committee comprising 

elected micro-local leaders who each represent a group of dwellings. Although such groups 

Ƴŀȅ ƴƻǘ ŀŎǘǳŀƭƭȅ ōŜ ŀǎ άŘŜƳƻŎǊŀǘƛŎέ ŀǎ ǘƘŜȅ ŎƭŀƛƳ21, we should still recognise that this type 

of committee is generally fairly representative of the population that it serves. Each 

committee member uses formal monthly meetings to voice the demands of their immediate 

entourage at community network level and informs local users of the decisions that have 

been taken by the committee. The functions of this committee go way beyond running the 

water service. They also look after workaday community matters, ranging from disputes 

between neighbours to street lighting, the evacuation of rainwater and managing budgets. It 

holds an extraordinary general meeting once or twice a year where it reports back to the 

population on its activities for the period.  

- The committees of user groups run by a private entrepreneur largely resemble the 

management committees of private companies, comprising non-elected individuals that 

have played a key role in financing the network. The managers derive their legitimacy both 

from their financial stake in the network and their familiarity with the system. In such 

άǇǊƛǾŀǘŜέ ƴŜǘǿƻǊƪǎΣ ǳǎŜǊ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ǊǳƴƴƛƴƎ ǘƘŜ ƴŜǘǿƻǊƪ ƛǎ ǾƛǊǘǳŀƭƭȅ ƴƻƴ-existent 

because there are no face-to-face meetings that would enable users to interact with the 

operator. And while private management is not necessarily resented provided users get a 

good service, if they feel they are getting a poor service there are few ways of changing 

ǘƘƛƴƎǎΣ ōŀǊǊƛƴƎ ŘƛǊŜŎǘ ŎƻƴŦǊƻƴǘŀǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ άŎǳǎǘƻƳŜǊέ ŀƴŘ ǘƘŜ ǇǊƛǾŀǘŜ ŜƴǘǊŜǇǊŜƴŜǳǊΦ 

However, as competing water services move into Ram Nagar (sometimes competing for the 

                                                           
21 On account of the informal nature of the election process, these leaders often seem to have been 
handpicked instead of actually elected.  
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same user areas), these interactions will probably lead to improvements as "customers" will 

have a wider choice of service provider.  

- Other networks are characterised by their refusal to involve users due to 

internecine struggles for the right to manage the network. Utkar Rhahivasi Vikas Mandal, 

founded in 1994 by Damodar Gaekward, is a perfect example. In 2004, the management 

committee fell victim to Shiv Sena nationalists who embezzled large sums of money. Once he 

had taken successful legal action in 2006, Damodar Gaekward confiscated the reins of 

management. He intends to use the fact that he has sole legitimate power to manage the 

service honestly, drawing upon his supposed skill and experience and political 

independence, although the latter claim is questionable as he has the backing of the MLAς

NCP. Users no longer have any real means of making themselves heard, yet this user group 

registers one of the highest rates of customer dissatisfaction concerning water distribution 

times. 

2.3 Withdrawal of the municipal authorities 

Faced with the technical difficulties of expanding the conventional service using 

existing infrastructure, the municipality implicitly encourages these initiatives. It views them 

as a cheap means of serving all of the populations of these poor enclaves without having to 

become involved in actually running them. 

So, while administrative requirements in India are normally complex and 

bureaucratic, requests for group connections are paradoxically straightforward and this has 

made it easier to get projects off the ground. Although these requirements have not been 

officially listed, they usually include the following:  

- ǇǳǘǘƛƴƎ ǘƻƎŜǘƘŜǊ ŀ άǳǎŜǊ ƎǊƻǳǇέΤ 

- providing proof of resident authorisation status22; 

- a declaration of responsibility issued by the founder; 

- prohibition of pumping water directly from the primary water mains with the obligation of 
placing a reservoir near the primary system; 

- property deeds for the land on which the pump and reservoir are to be located; and 

- cost estimates as well as the installation of the network obligatorily performed by an 
engineer accredited by the municipality and paid for by the community. 

                                                           
22 By producing a ration card, voter card or other ID. 
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However, compliance with these procedures is fairly random. Certain entrepreneurs 

are operating freely even though they are completely non-compliant and this pervading 

laxity actually acts as an incentive in the creation of informal systems. 

In spite of the large number of households connected, this type of system is still 

considereŘ ŀǎ ǎƛƳǇƭȅ ŀ άǳǎŜǊ ƎǊƻǳǇέ ŦǊƻƳ ŀ ƭŜƎŀƭ ǇŜǊǎǇŜŎǘƛǾŜΦ ¢ƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ƛǎ ƻƴƭȅ 

responsible for getting the water as far as the group connection. After that, sharing out and 

using the water is the responsibility of the inhabitants of Ram Nagar who are free to finance 

ŀ άǳǎŜǊ ƎǊƻǳǇ ƴŜǘǿƻǊƪέ ǿƛǘƘƻǳǘ ŀƴȅ ƳǳƴƛŎƛǇŀƭ ǇŀǊǘƛŎƛǇŀǘƛƻƴΦ Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜ 

municipality does not give any guarantee concerning reasonable access based on clearly 

defined quantitative (minimum duration of service), qualitative (health and sanitation) or 

economic (maximum individual charges) standards.  

 Since the de facto concession operator, i.e., the community or entrepreneur, is 

ultimately responsible for paying for the service, getting connected to the municipal 

system23, setting up and expanding the network and the day-to-day technical and financial 

management for an indefinite period, this institutional arrangement is proof of the 

withdrawal of the municipal authorities even though there is absolutely nothing in writing to 

this effect.  

2.4 Who puts up the money? (see Table 1) 

Analysis of the total cost of the different projects points to a number of findings. 

First, the inhabitants themselves contributed most (see diagram No.2). The total funding 

required for the fifteen networks amounted to 1рΦо Ƴƛƭƭƛƻƴ ǊǳǇŜŜǎ όнуоΣоллϵύΦ ¦ǎŜǊǎ Ǉǳǘ ǳǇ 

60 per cent, private entrepreneurs 10 per cent and NGOs 11 per cent. Political 

representatives stumped up a non-negligible 19 per cent of total financing. Conversely, BMC 

did not put up a penny and even had to be paid for installing infrastructure.  

The financing profile varies considerably from one project to another. Some are 

relatively heavily-funded by political actors while others may be paid for almost entirely by 

the users themselves. Self-financing is especially common for small projects24 where the 

                                                           
23 .ƛƭƭŜŘ ōȅ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ōŜǘǿŜŜƴ урΣллл ŀƴŘ мллΣллл ǊǳǇŜŜǎ όмΣрлл ǘƻ мΣурл ϵύΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŜȄŀŎǘ 
situation. 
24 But there are exceptions. The cost of the Sri Prasad Rahivasi Vikas Mandal project which was almost entirely 
user-funded, has exceeded 1,000,000 rupees since January 2010 due to the gradual installation of individual 
taps. This is also generally the case for projects funded by private entrepreneurs.  
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total cost is less than 500,000 rupees. Costly projects concern large-capacity systems and 

require at least one or several forms of external financing. So user contributions vary widely 

between projects (from 500 to 7,000 rupees per head) depending on what and how much 

backing has been secured. Projects with external backers require less user participation 

while self-financed projects involve higher per-head inhabitant contributions (sometimes 

spread over several years).  

There are major disparities in both total project costs and contributions raised due to 

a number of factors. Size, and especially the length of water pipes and the capacity of the 

motorised pump and reservoir, is a crucial determinant in actual infrastructure cost. The 

presence of an external financial backer also pushes up total cost which would appear to 

suggest the payment of bribes or kickbacks between various intermediaries. Finally, a 

ŎƻƳǇŀǊƛǎƻƴ ƻŦ ǘƻǘŀƭ Ŏƻǎǘǎ ŘŜŎƭŀǊŜŘ ǿƛǘƘ άǘƻǘŀƭ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǊŀƛǎŜŘέ25 sometimes highlights a 

significant surplus. Depending on the system in question, this surplus may be used to set up 

a reserve fund, improve the infrastructure, repay a loan put up by private entrepreneurs or 

to help fund the activities of a similar kind of association. 

2.5 A network-based process of territorialisation 

The methods used to set up and fund the networks highlight the approachs and 

power relations specific to Ram Nagar. Their physical extremities mark out spatial 

boundaries between neighbourhoods in which different approaches prevail and each user 

ƎǊƻǳǇ ƴŜǘǿƻǊƪ ǎǳǇǇƭƛŜǎ ƛǘǎ ƻǿƴ ǘŜǊǊƛǘƻǊȅΦ Lƴ ƻƴŜ ǎŜƴǎŜΣ άǘƘŜ ƴŜǘǿƻǊƪ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ 

ǊŜƎǳƭŀǘƛƻƴ ǇǊƻŎŜǎǎŜǎ ŀǊŜ ŦŀŎǘƻǊǎ ƛƴ ǘŜǊǊƛǘƻǊƛŀƭƛǎŀǘƛƻƴέ όWŀƎƭƛƴ нллрΥ мсύΦ IŜǊŜ ǿŜ ǘŀƪŜ ǘƘŜ 

άǘŜǊǊƛǘƻǊƛŀƭƛǎŀǘƛƻƴ ǇǊƻŎŜǎǎέ ǘƻ ƳŜŀƴ άǘƘŜ ŀǘǘŜƳǇǘ ōȅ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ƻǊ ƎǊƻǳǇ ǘƻ ŀŦŦŜŎǘΣ 

influence or control people, phenomena or relationships by delimiting and asserting control 

ƻǾŜǊ ŀ ƎŜƻƎǊŀǇƘƛŎŀƭ ŀǊŜŀέ ό{ŀŎƪ 1986: 19). Each user group has developed a method of 

άŎƻƴǘǊƻƭƭƛƴƎέ ŀ άƎŜƻƎǊŀǇƘƛŎŀƭ ŀǊŜŀέ ǿƛǘƘƛƴ ǘƘŜ ǎƭǳƳΦ ¢Ƙƛǎ ǊŜǎǳƭǘǎ ƛƴ ƳƛŎǊƻ-local, geo-political 

ǇƻǿŜǊ ǎǘǊǳƎƎƭŜǎ ƻǊ άǊƛǾŀƭǊƛŜǎ ōŜǘǿŜŜƴ ŘƛŦŦŜǊŜƴǘ ǎƻŎƛŀƭ ŀƴŘ ǇƻƭƛǘƛŎŀƭ ŦƻǊŎŜǎ ǘƘŀǘ ǎǘǊƛǾŜ ώΧϐ ǘƻ 

increase their influence over the populations living in territories of various sizes, that is, 

regions, urban agglomerations, citƛŜǎ ƻǊ ƴŜƛƎƘōƻǳǊƘƻƻŘǎέ ό[ŀŎƻǎǘŜ 2002: 146).  

                                                           
25 ά¢ƻǘŀƭ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǊŀƛǎŜŘέ ŎƻƳǇǊƛǎŜ ŀƭƭ ƻŦ ǘƘŜ ǎǳƳǎ ǊŀƛǎŜŘ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǿƘŜǊŜ ǘƘŜȅ ŎƻƳŜ ŦǊƻƳΦ ¢Ƙƛǎ 
corresponds to the total actual cost. 
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¢ƘŜ ƎŜƻƎǊŀǇƘƛŎŀƭ ŘƛƳŜƴǎƛƻƴ ƻŦ ǘƘŜ ǎŜǊǾƛŎŜ ƘŜƭǇǎ ǎƘŀǇŜ άǇƻƭƛǘƛŎŀƭ-ideological 

ǘŜǊǊƛǘƻǊƛŜǎέ ǘƘŀǘ ŀǊŜ ƳƻǊŜ ƻǊ ƭŜǎǎ ƳŀǊƪŜŘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƎǊƻǳǇ ŀƴŘ ǿƘƛŎƘ Ƴŀȅ ōe mapped 

(see Map No.6). 

! άƳƛŎǊƻέ ƎŜƻ-political analysis of the networks points to these competing 

approaches and power relations. The Chnatrapati Shivaji Mavrata Ustaw Mandal network 

(No.15 on the Map) founded by Narkar in 2005 highlights an attempt at re-territorialisation 

by the MLA (NCP) via the water service. Users were already receiving a service (from 

networks No.9, No.4, No.12, or No.11 ς see Map); however, the area was controlled by Shiv 

Sena (the Corporator had funded the bulk of the infrastructures), so the MLA (affiliated to 

the NCP) deemed it expedient to put up 80 per cent of the cost of financing this unneeded 

back-up network.  

The example of the Utkarsk Rahivasi Vikas Mandal network (No.4), where its founder 

Damodar Gaekward was forced to use discretionary powers, is comparable in some ways to 

ŘŜŎƭŀǊƛƴƎ ŀ άǎǘŀǘŜ ƻŦ ŜƳŜǊƎŜƴŎȅέ ǘƻ ŘŜŀƭ ǿƛǘƘ ǘƘŜ ŜǉǳƛǾŀƭŜƴǘ ƻŦ ŀƴ ŀǘǘŜƳǇǘŜŘ 

ƴŜƛƎƘōƻǳǊƘƻƻŘ άŎƻǳǇ ŘΩŞǘŀǘέ ōȅ {ƘƛǾ {ŜƴŀΦ {ƛƴŎŜ ƘŜ ƘŀŘ ŦŀƭƭŜƴ ƻǳǘ ǿƛǘƘ ǘƘŜ /ƻǊǇƻǊŀǘƻǊ 

(affiliated to Shiv Sena), Damodar Gaekward began dealing only with the MLA (NCP). 

Nevertheless, these political allegiances need to be put in perspective. Although there is a 

very strong correlation between the financing method used and politicisation of the 

neighbourhood in question, this relationship is by no means systematic. Tanaji Vadi Seva 

Mandal (No.2), Krishna Seva Mandal (No.8) or even Shramik Vikassi Vibhag Mandal (No.1) 

are relatively free from political influence and any politicisation is based around 

circumstances and opportunities. It is virtually absent from user groups founded by private 

entrepreneurs (Nos. 3 and 14) where the basis of the service remains a commercial one. Just 

as in more communitarian and non-politicised groups, any political allegiances remain in the 

private sphere. The map clearly shows that a majority of Ram Nagar users claim allegiance to 

Shiv Sena. In territories that lean more to the Congress Party, these claims are generally less 

categorical.  

Finally, we may observe territorialisation creeping into commercial networks such as 

the Shriram Sanjeevam Pani Prakalp Project (No.14) founded by Appa Balgue. This private 

entrepreneur has used different approaches but a similar territorialisation strategy to extend 

his network to include new customers that were previously served by other networks. 
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Running a water distribution service based on a strategy of boosting market share is an 

excellent example of a flaw in the supposed theory of the natural monopoly of a network in 

a given space. In Ram Nagar, streets supplied by two different networks have competing sets 

of over ground pipes running side by side. The Chnatrapati Shivaji Mavrata Ustaw Mandal 

network (No.15 on the Map) reflects just such a competitive situation and given that it is the 

most recent type of network to emerge, it probably heralds the appearance of competing 

networks in the same space. 

This overview of how the various systems were created demonstrates how each of 

the 15 networks has resulted from its own specific set of circumstances. This heterogeneity 

reflects very different political, ideological and financial imperatives and culminates in just as 

wide a variety of day-to-day operational situations and performances.  

3  Evaluation of systems: Both regulations and performances need to be improved 

3.1 Intermittent services with widely differing performances (see Table 2). 

The technical configuration of the water service (turning on the pump) imposes 

considerable timing and quality constraints. The rules and amount of water allocated vary 

considerably between different systems. The quantity of litres per household per day (LHD) 

ranges from 125 LHD in the worst case, equivalent to 30 litres per person per day (LPD), to 

432 LHD or a little over 100 LPD in the best example. The median quantity for the 15 groups 

ƛǎ нрл [I5 ƻǊ сл [t5Σ ǿƘŜǊŜŀǎ ǘƘŜ .a/Ωǎ ǎǘŀǘŜŘ ŀƛƳ ƛǎ ǘƻ ǎǳǇǇƭȅ ŀǘ ƭŜŀǎǘ фл [t5Σ ǘƘǳǎ 

ƛƭƭǳǎǘǊŀǘƛƴƎ ǘƘŜ ŀǊŜŀΩǎ ǇǊŜǾŀƛƭƛƴƎ άƘȅŘǊƛŎ ǎǘǊŜǎǎέΦ 9ŀŎƘ ƎǊƻǳǇ ǎŜǘǎ ƛǘǎ ƻǿƴ ŘƛǎǘǊƛōǳǘƛƻƴ 

frequency which may be either once or several times a day, in the morning, afternoon or 

evening. Smaller networks (of less than 150 households) find it much easier than larger 

networks to adapt water distribution times to member needs.  

The number of households drawing water from the same tap tends to increase with 

group size and too many users per tap can have harmful consequences. First, it increases 

electricity consumption as the pump has to keep running longer to supply all of the users for 

a given tap; and secondly, it increases tensions between users which may boil over in the 

event of power cuts or if the pump cuts out. In the case of three user group networks, fears 

over water scarcity caused by increasingly frequent power cuts led to the installation of 
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individual taps for each household. This helped head off possible conflicts by individualising 

water storage and it meant that each user was equally affected by power cuts.  

Although the intermittent service is a drag for individual families, it does give user 

groups a certain degree of control over their water and electricity bills. Unlike a simple user 

group that only pays for the amount of water actually consumed, the members of this type 

of network must also bear the additional operating costs related to the size and upkeep of 

their infrastructures. These variable costs comprise: 1) the water bill for the actual water 

consumed by the group plus any leakage back into the network; 2) the electricity bill which 

depends on how long the motorised pump is used for every day as well as how old and 

powerful it is; and 3) the bill for maintenance and upkeep, that is, the wages of the 

community technician in charge of the technical upkeep and operation of the system. 

Cost recovery for group bills is based on a flat rate that includes an individual 

consumption and operation charge. Each member household pays a fixed monthly amount26 

regardless of variations in overall group consumption. This fixed monthly amount ranges 

from 50 to 100 rupees depending on the group. An additional levy is charged to those 

άǊŜƴǘƛƴƎέ ƘƻǳǎŜƘƻƭŘǎ ǿƘƻ ŎƻƴǘǊƛōǳǘŜŘ ƭƛǘtle or nothing to the initial cost of acquiring and 

setting up the infrastructure, who pay between 130 and 200 rupees a month. The group 

treasurer keeps the books and in the event of non-payment of a member, each group has a 

system of fines, usually consisting of an additional 5 to 10 rupees per month overdue. The 

recovery rate is usually close to 100 per cent due partly to close ties and the geographical 

proximity of households. But it is also down to the efficiency of the network managers in 

organising and legitimising regular bill payments as well as a real ability to pay by the group 

members in spite of their extremely limited financial resources.  

Once group bills have been settled, depending on the organisation, the flat rate may 

be used to finance other community-ǘȅǇŜ ŀŎǘƛǾƛǘƛŜǎ ǎǳŎƘ ŀǎ άShramik Vikassi Vibhag 

Mandalέ ǿƘƛŎƘ ƴƻǿ ƻŦŦŜǊǎ ŀ ǿƘƻƭŜ ǊŀƴƎŜ ƻŦ ǎǇƻǊǘǎΣ ŀǊǘƛǎǘƛŎ ŀƴŘ ǊŜƭƛƎƛƻǳǎ ŀŎǘƛǾƛǘƛŜǎ ǘƘƛǊǘŜŜƴ 

years after it was first set up in 1994. And the little office that was originally created to track 

and record the payment of individual bills gradually added new activities and has now 

evolved into a small micro-credit agency.  

                                                           
26 But this fixed charge may rise over time in line with annual increases in the group bill, especially due to 
increases in electricity prices. 
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So this flat rate system appears to work quite well and to provide an effective 

alternative to simply splitting group invoices among all members. However, it is for reasons 

of accounting expediency that a fixed monthly amount is billed and this amount does not 

reflect the actual cost which varies in line with actual electricity and water consumption. 

ά!Ŏǘǳŀƭ Ŏƻǎǘέ ŎƻƳǇǊƛǎŜǎ ǘƘŜ ǎȅǎǘŜƳΩǎ ŜŦŦŜŎǘƛǾŜ ŎƻƴǎǳƳǇǘƛƻƴ ŀƴŘ ƻǇŜǊŀǘƛƴƎ Ŏƻǎǘǎ ŀƴŘ ƛǎ Ŝǉǳŀƭ 

to the total amount of group invoices for each user group divided by the total number of 

members. For the fifteen networks taken as a whole, the average actual cost comes out at 

8.5 rupees per 1,000 litres, or nearly two and a half times the cost billed by the 

municipality27. This cost reflects the point of economic equilibrium28 that the flat rate or the 

άŎƻǎǘ ōƛƭƭŜŘέ ǘƻ ǘƘŜ ǳǎŜǊ Ƙŀǎ ǘƻ ŎƻǾŜǊΦ ά/ƻǎǘ ōƛƭƭŜŘέ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ Ŧƭŀǘ ǊŀǘŜ ŎƘŀǊƎŜŘ ƛƴ 

relation to quantity allocated and varies considerably between different user groups. It 

comes out on average at 10.3 rupees per 1,000 litres, or three times what the municipality 

initially charges users in the slums. In theory, actual cost should tie back to cost billed and 

the greater the disparity between the two, the farther away the group is from an optimal 

break-even situation. But this ideal is not necessarily the norm and some groups may find it 

advantageous to generate a monthly surplus. The variance between actual cost and cost 

billed to the user corresponds to a residual surplus or deficit once the user group has paid all 

its invoices. Large surpluses may be due either to a large positive difference between the flat 

rate charged and the individualised monthly cost of the service, or simply to the large 

number of group members who multiply this difference proportionally. The surplus 

generated may be set aside as a reserve to cover the cost of repairing the network or an 

increase in consumption in a given quarter or else to fund network improvements or even 

other community-type activities. And surpluses may vary greatly from one quarter to the 

next in line with consumption patterns. Groups that are running a deficit may correct this by 

simply cutting down the quantities of water allocated (as happened in the Tanaji Vadi Seva 

Mandal group in fourth-quarter 2007) or by increasing the flat rate charged to users. Three 

groups that had been providing their members with quite large quantities of water (over 300 

LHD) raised their flat rate charge on 1 July 200729 in order to cover their costs. Financial 

equilibrium appears easier to control in smaller groups of less than 200 members. 

                                                           
27 Since 1 July 2002, the municipality has been billing an additional 60 per cent for sanitation charges at the 
basic rate of 2.25 rupees/1,000 litres that it charges to the slums. Consequently, 1,000 litres of water would be 
billed in the slums at 3.6 rupees [2.25rupees + (2.25 x 60%)]. 
28 Which can also legitimately be referred to as the break-even point in more commercial systems. 
29 In India, July comes just after the summer holidays, marking the start of the school year. 
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The day-to-day running of these systems bears out the significant differences in the 

services provided using approaches specific to each group. Some provide a fairly good 

service, others a rather poor one and it is only reasonable to try to analyse the factors 

driving such differences. What are the variables that enable certain groups to provide a 

better service?  

3.2 Comparative system evaluation framework and isolation of distinct variables  

  The research sample area comprised 15 water distribution systems each of which, in 

spite of similar constraints (common geographical area, low incomes of the population 

served, same system based around a motorised pump), offer varying levels of service 

dictated by their own specific circumstances. It is therefore worthwhile isolating a number of 

criteria to evaluate the performance of each of these services such as quantity, cost, 

appropriateness, and system sustainability (financial management). Each system was rated 1 

to 5 on each criterion and the overall rating process resulted in a mark out of 20 and a 

league table. The evaluation and resulting league table for the different services enable us to 

highlight a number of variables (that tend to boost or hamper efficiency) and to make 

recommendations. 

1) PRICE (cost billed30 for 1,000 litres of water) is the primary indicator of the cost borne by 

the user in return for the service. This rating31 ranges from 0 if the price is greater than 14 

rupees per 1,000 litres, to 5 when it costs less than 6 rupees per 1,000 litres.  

2) QUANTITY (the actual daily quantity allocated) is a key component in the evaluation. A 

fairly cheap service that only allocates a small amount of water is not deemed to be as good 

by certain users who prefer to pay a little more in order to receive a greater quantity. This 

rating32 ranges from 0 when the quantity is less than 150 litres per day, to 5 when it exceeds 

350 litres.  

                                                           
30 The price of the service includes not only the water bill - which determines the quantity allocated - but the 

electricity bill and the cost of paying the technician.  

31 This rating is based around the pricing structure operated by MCGM. The cross-subsidisation system 

applied in Mumbai means that non-domestic consumers pay 50 per cent of water charges even though they 

ƻƴƭȅ ŎƻƴǎǳƳŜ у ǇŜǊ ŎŜƴǘ ƻŦ ǘƘŜ ǿŀǘŜǊΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ǘƻ ŀǇǇƭȅ ŀ άǎƻŎƛŀƭ ǿŀǘŜǊ ǊŀǘŜέ ŦƻǊ ǘƘŜ ǎƭǳƳǎ 

which only pay 3.6 rupees per 1,000 litres. So, the average cost for 1,000 litres billed comes out at 10 rupees 

per 1,000 litres and we based our rating around this average. 

32 This rating is based on the UN-Habitat criterion whereby a household needs at least 150 litres of water a 
day (UN-Habitat, 2003) 
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3) APPROPRIATENESS OF SERVICE (the fit between the service and user expectations) is 

evaluated using two sub-criteria: water distribution times (A) and number of households per 

ǘŀǇ ό.ύΦ ά!ǇǇǊƻǇǊƛŀǘŜƴŜǎǎ ƻŦ ǎŜǊǾƛŎŜέ ƛǎ ƻōǘŀƛƴŜŘ ōȅ ǿŜƛƎƘƛƴƎ ǘƘŜǎŜ ǘǿƻ ǎǳō-components 

(x1/2) and then adding them together (A+B). The rating for sub-criterion A (water 

distribution times) ranges from ς1 when the times are extremely inconvenient (irregular or 

at night), to +5 when they are ŀŘŀǇǘŜŘ ǘƻ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴΩǎ ƴŜŜŘǎ όǘǿƛŎŜ ŀ ŘŀȅΣ ƻƴŎŜ ƛƴ ǘƘŜ 

morning and once in the evening)33. The rating for sub-criterion B (number of households 

per tap) ranges from 0 when over ten families share the same tap, to 5 when each 

household has its own tap. 34 

4) FINANCIAL MANAGEMENT (the extent to which the individual flat-rate charge covers the 

cost of the service, thus ensuring its long-term future) is evaluated using two sub-criteria: 

the accounting balance (C) and the difference between the monthly cost billed to the user 

and the actual individualised monthly operating cost (D). The rating for sub-criterion C35 

όŀŎŎƻǳƴǘƛƴƎ ōŀƭŀƴŎŜύ Ƴǳǎǘ ǊŜŦƭŜŎǘ ǘƘŜ ƎǊƻǳǇΩǎ ǎǇŜŎƛŦƛŎ ŎƛǊŎǳƳǎǘŀƴŎŜǎΦ aƻǎǘ ƻŦ ǘƘŜ ǿŀǘŜǊ 

distribution systems do not have a market-based approach (only two are clearly run for 

profit) and their core objective is to serve the population. So, the evaluation of accounting 

ǇǊƻŦƛǘ ƻǊ ƭƻǎǎ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ƳŀƴŀƎŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ƻŦŦŜǊ ǳǎŜǊǎ ŀǎ ŎƘŜŀǇ ŀ ǎŜǊǾƛŎŜ ŀǎ ǇƻǎǎƛōƭŜ 

ǿƛǘƘƻǳǘ ƧŜƻǇŀǊŘƛǎƛƴƎ ǘƘŜ ǎȅǎǘŜƳΩǎ Ŧƛƴŀƴcial equilibrium. Unlike a capitalist economic 

                                                           
33 The most frequent complaint concerns distribution times that force a member of a household to wait for 
the distribution to begin in order to store water. 
When all group users are supplied during the evening: +3 points. 
When some users are supplied at night: -1 point. 
When distribution times are regular: +1point. When they are irregular: -1point. 
²ƘŜƴ ǘƘŜȅ άŀƭǘŜǊƴŀǘŜέ όǘƘŜȅ ŀƭǘŜǊƴŀǘŜ Řŀƛƭȅ ōǳǘ ƛƴ ŀ ǇǊŜ-defined manner): +1point. 
When water is only distributed once every two days: -1point; 
When water is distributed daily: +0 point; 
When it is distributed twice a day: +1 point. 
34 A lot of users would like to have their own individual taps and an offer to this effect which was launched by 
the private entrepreneur Appa Balgue (Shriram Sanjeevan Pani Prakalpt group) in 2003 was copied by a 
number of other systems, thus highlighting the increasing demand for individualised service.  
35 Negative balance: income is insufficient to cover total costs. Insofar as it jeopardises the long-term future 
of the system, any network with a negative balance will be rated negatively: -1 point. 
Balanced books: income is equal to expenditure. We consider the books to be in balance when the 
surplus/deficit does not exceed 1,000 rupees per month. 
The network has near-optimal financial management, however, it could still have to contend with exceptional 
financing requirements for repairs or improvements: +2 points. 
A small surplus of between 1,000 and 5,000 rupees per month. This surplus provides a bulwark against future 
unpaid bills or network repairs: +3points. 
Large surplus with redistribution: any surplus greater than 5,000 rupees can be used to finance other 
community-type activities, to revamp other public services or for network repairs and improvements. Although 
ǘƘŜ ƴŜǘǿƻǊƪΩǎ ǇǊƛƳŀǊȅ purpose is water distribution, the financial surplus may also be used for the benefit of 
the group as a whole so large surpluses are assigned a rating of +1point. 
Large surplus without any redistribution: the surplus does not benefit the group as a whole: 0 point. 
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ŀǇǇǊƻŀŎƘΣ ƻǳǊ ǎǘǳŘȅ ŘƻŜǎ ƴƻǘ ǘǊŜŀǘ ŀ ƭŀǊƎŜ ǎǳǊǇƭǳǎ ŀǎ ƴŜŎŜǎǎŀǊƛƭȅ ƛƴŘƛŎŀǘƛƴƎ άƎƻƻŘ 

ƳŀƴŀƎŜƳŜƴǘέΣ ōǳǘ ǊŀǘƘŜǊ ŀ ƭŀŎƪ ƻŦ ŘƛǎǘǊƛōǳǘƛƻƴΦ bŜǾŜǊǘƘŜƭŜǎǎΣ ŀ ǎƳŀƭƭ ǎǳǊǇƭǳǎ Ƴŀȅ ōŜ Ǿƛǘŀƭ ŦƻǊ 

ensuring the long-term future of the network and providing a reserve to pay for any 

maintenance or repair charges. And while balanced books have the advantage of indicating a 

redistributive approach, they may leave the system exposed to the risk of unpaid bills in the 

event of major repairs or upkeep charges. The rating for sub-criterion D (difference between 

the actual monthly operating cost and the monthly cost billed to the user) is contingent on 

the surplus that certain groups generate, sometimes due simply to their large number of 

members. It is therefore important not to penalise large groups and to compensate them for 

points they may have lost due to their large surplus by rating the variance between the 

monthly cost billed to users and the actual individualised monthly costs.36 

The QUALITY criterion was not used because none of the households interviewed 

complained about poor quality water or any water-related illnesses. 

3.3 League table37 and identification of an ideal-type user group network 

(See the summary table and Diagram No.3 ς water system league table based on a 20 point 

evaluation ς Appendix) 

As we can see from the summary table and diagram No.3, the first nine groups are 

small in size comprising less than 200 households and characterised by strong community 

ties between members. Conversely, the lowest ratings were obtained by the largest 

networks: Sarna Gay Seera Trust (500 households) only got 1 point, Utkarsh Rahivasi Mandal 

(650 households) 2.5 points and Tanaji Vadi Seva Mandal a mere 3.5 points. 

                                                           
36 Equivalence between costs: There is only a very small difference - less than 10 rupees per month per user - 
between the flat rate charged to users and the actual operating cost. This means that users are paying the 
correct rate: +2 points. 
Small difference: There is a relatively small difference - between 10 and 19 rupees per month per user - 
between the flat rate charged to users and the actual operating cost. Users pay a relatively high, but still 
reasonable rate: +1 point. 
Big difference: There is a significant difference - between 20 and 30 rupees per month per user - between the 
flat rate charged to users and the actual operating cost. The service is expensive: 0 point. 
Very big difference: There is a very big difference - over 30 rupees per month per user - between the flat rate 
charged to users and the actual operating cost. The service is too expensive: -1 point. 
37  We need to put this factual classification into perspective insofar as the data describes management at a 
given point in time: some groups may have suffered from a recent increase in their flat rate and would have 
scored much better if they had been surveyed just before; conversely, groups that had not yet put up their flat 
rate when the survey was conducted got a much better score. 
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! ƎǊƻǳǇΩǎ ǊŀǘƛƴƎ ŀƴŘ ŀ ŎƻƳǇŀrison with the number of households in the group point 

to a strong correlation between group size and service provided: service performance tends 

to deteriorate as the number of users increases. 

Involving communities in planning, acquiring and running the water distribution 

network would appear the best way of delivering an affordable service that meets user 

expectations. The top three systems ς Krishna Seva Mandal, Sri Prasad Rahivasi Vikas 

Mandal and Nav Yug Rahivasi Vasi Mandal ς are perfect examples. Two of these were 

completely (or almost completely) self-financed. Their small size as well as user ownership of 

infrastructures appears to enhance service performance. 

Therefore, the major findings of this evaluation are that smaller-sized user group 

networks perform best, however they are heavily penalised by higher per-litre water 

charges.38 

So we can use the evaluation to develop an ideal-type user group: a small-sized 

group with about a hundred households and strong bonds of trust between members; 

considerable community involvement in financing the infrastructure as this helps create a 

stakeholder dynamic; costs billed to users that correspond to actual operating costs while 

generating a small surplus that may be used to improve the system over the medium term. 

3.4 What is the most effective institutional framework for these user group networks? 

As user group networks have obtained de facto long-term recognition, it would 

appear necessary to clarify municipal/community relations in order to optimise their modus 

operandi for the benefit of users. The key is to achieve the best possible between between 

the positive aspects of these systems and more effective integration at municipal level.  

Although the following recommendations were devised for a specific case, that is, 

Ram Nagar, they may also be applied to other neglected districts faced with similar 

geographical and social constraints. 

¶ First and foremost, these systems must have preferential water and electricity rates and 

any such cross-subsidisation scheme is contingent on institutional recognition of their 

                                                           
38 On account of group electricity and upkeep/repair invoices that must be added to water charges.   
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specific features.39 However, we do not recommend that managers contractualise exist-

ing arrangements in the neighbourhood. We consider that this could be counter-

productive and have an adverse impact on access to the service by upsetting informal ar-

rangements already in place.40 

¶ As regards the allocation of group connections by the municipality, simply formalising 

existing procedures is the best solution at present. We should highlight two points here. 

First, making administrative exceptions for unauthorised populations would avoid a pro-

ŎŜǎǎ ƻŦ άŎǳƳǳƭŀǘƛǾŜ ŜȄŎƭǳǎƛƻƴέ41 of the most distressed populations. Second, recom-

mending smaller groups ς without making this an official obligation so as not to hamper 

private entrepreneurs ς would encourage the development of practices and standards 

that are more in line with user expectations. 

¶ From a technical perspective, building overhead tanks would appear an ideal solution for 

dealing with the problem of intermittent service although this in turn raises new ques-

tions. Would such tanks allow the energy consumed by the pumps to be managed in an 

optimal manner? Would the resulting necessity of installing water meters be beneficial 

for each household? And would the investment needed to build the overhead tanks be 

economically viable? Getting answers to this complex series of questions requires much 

more detailed technical, social and economic analyses. 

¶ And, last but not least, municipal action in the area requires two-way dialogue with 

community representatives that will make it possible for new policies to be taken up by 

those most concerned. 

What is really key here is the need to preserve user group autonomy and combine 

this with preferential rates provided by the municipality in order to spatially regulate areas 

                                                           
39 While electricity subsidies are not really possible in an Indian context, it should be possible to lower water 
charges per 1,000 litres for connections in this neighbourhood to offset the cost of running the mechanised 
pump. We suggest subsidising water charges to bring down the rates charged in the slums by a third, that is, 
2.4 rupees per 1,000 litres (1.5 rupees +60% for sanitation) instead of the 3.6 rupees (2.25 rupees +60% for 
sanitation) currently charged. This would make it possible to supply 500 extra litres for the same price, or 
1,500 litres for 3.6 rupees. So, for the same amount charged, this would increase the median quantity 
delivered from 250 LHD to 333 LHD, or by an average of 83 LPD (which is close to the minimum quantity that 
the BMC is supposed to supply to users). 
40 9ǎǇŜŎƛŀƭƭȅ ƎƛǾŜƴ ǘƘŜ ōǳǊŜŀǳŎǊŀǘƛŎ ŀƴŘ ǘŜŎƘƴƻŎǊŀǘƛŎ ŀǇǇǊƻŀŎƘ ƻŦ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘȅ ŀƴŘ ǘƘŜ ƭƻŎŀƭ ŎƻƳƳǳƴƛǘȅΩǎ 
distrust of it. 
41 bƻ ƭŜƎŀƭƭȅ ŀǳǘƘƻǊƛǎŜŘ ǎǘŀǘǳǎ Ҧ ƴƻ ƻŦŦƛŎƛŀƭ ŘƻŎǳƳŜƴǘǎ Ҧ ƴƻ ŀŎŎŜǎǎ ǘƻ ǘƘŜ ǎŜǊǾƛŎŜ Ҧ ŀŎŎŜǎǎ ǘƻ ŀ ƳƻǊŜ 
expensive and less efficient service. 
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like this one and provide them with a public service that is differentiated in terms of its 

offering but integrated into the water distribution system as a whole. 
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Conclusion  

A virtually non-existent municipal offering coupled with a weak institutional 

environment and a highly specific geographical context has led users in the slum of Ram 

Nagar to take water distribution into their own hands. Although they are far from perfect, 

άǳǎŜǊ ƎǊƻǳǇ ƴŜǘǿƻǊƪǎέ ǊŜǇǊŜǎŜƴǘ ŀ ŘŜŦƛƴƛǘŜ step forward for the inhabitants and they are 

proof of their ability to become involved in a management process adapted to local 

circumstances.  

Can these user group networks really provide a long-term alternative to the 

conventional public water supply system? 

Faced with the difficulties of deploying a centralised, efficient and universal system, 

the municipality obviously has much to gain from continuing to pass its responsibilities vis-à-

vis this area - which now has official legal authorisation ς onto the slum dwellers themselves. 

However the shoddy overall level of service and the widely differing performances of the 

different user groups fly in the face of any notion of equity as theoretically defined in a 

public service charter. They also set off political-financial struggles that divide the area into a 

number of territories. 

So, while these alternative arrangements have provided temporary solutions to water 

access in Ram Nagar, their long-term survival is contingent on securing preferential rates and 

cross-subsidies from the municipal system. This would involve setting up cross-subsidies for 

both water and electricity rates while continuing to give free rein to innovation and facilitate 

a gradual improvement in access to the service. Closer ties between the municipality and the 

communities, therefore, appear to be a sine qua non for the long-term sustainability of user 

group networks. 

More generally, serious consideration needs to be given to providing institutional 

recognition for certain stop-gap solutions deployed in the slums because once they are 

officially authorised, they can provide a valuable option for developing the public service. 
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Appendices  

MAPS 
Map n°1 and n°2: location of the research area 

 

 

 

 

 

 

 

 

Source: google earth 

Map n°3: Urbanisation of the site 

 

Source: Google Earth 

Shivaji Nagar, Tembhipada :Main Water Supply  :Ram Nagar Park 

 

Park Area studied Main water supply 
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Map n°4: S-ward water supply 

 
{ƻǳǊŎŜΥ .ŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊǎΩ ǊŜǎŜŀǊŎƘ 

Map n°5: Mapping of the 15 user group networks 

 
Source: .ŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊǎΩ ǊŜǎŜŀǊŎƘ 

Area poorly supplied or not 

supplied with water due to 

a lack of pressure (altitude 

in excess of 50 meters) 

 Water Supply Area  

S-Ward water tank (located at an 

altitude of 50 meters)  

Main Water Supply  

 (see Diagram n°1) 
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Map n°6: Political geography of Ram Nagar based around the user group networks 

 

{ƻǳǊŎŜΥ .ŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊǎΩ ǊŜǎŜŀǊŎƘ 

 Degree of politicisation of the group: 

 Power struggle 
 Major politico-ideological affiliation of the group: 

: No political affiliation 

 Location of groups ( in order of appearance): 

: Strong : Very Strong : Weak : Depending on circumstances : None 

Commercial 
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DIAGRAMS 

Diagram n°1: pressure and altitude 

 

SƻǳǊŎŜΥ .ŀǎŜŘ ƻƴ ǘƘŜ ŀǳǘƘƻǊǎΩ ǊŜǎŜŀǊŎƘ 

S-²ŀǊŘΩǎ ǿŀǘŜǊ ǎȅǎǘŜƳ Ŏŀƴ ǎǳǇǇƭȅ ǿŀǘŜǊ ǘƻ ŀǊŜŀǎ ŀǘ ŀƴ ŀƭǘƛǘǳŘŜ ƻŦ ōŜǘǿŜŜƴ л ŀƴŘ 45/50 meters 

max. 

The dwellings are served in a "conventional" way by the municipality. There is no pressure problem. 

Users are not supplied by the S-Ward water tank but are connected directly to the conduct of the water supply system. 

Pressure is good up to 55 meters.  

 Between 55 and 60 meters, pressure is very poor.                                  Above 60 meters, taps are not cannot be used: 


