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Water service provision in rapidly urbanising
villages: a comparison of rural and urban
governance in Mumbai and Chennai regions in
India

Renjitha Maniyil Haridasan,* Alison Parker and May Sule

As cities grow, adjoining villages also start urbanising, adversely affecting primary services, including drinking

water services. Switching to urban governance is posed as a solution for addressing this problem. We

compared various dimensions of water services available to households across towns in different stages of

transition in two metropolitan regions in India to generate evidence on whether the transition of fast-

urbanising villages to municipal governance results in improved water services. The data on dimensions of

water services were collected through household surveys. The Kruskal–Wallis test was adopted to determine

if the differences found in quantitative dimensions of water services available to households across fast-

urbanising villages and towns under urban administration were statistically significant, while a chi-square test

was employed for qualitative dimensions. Our results showed no better services in towns under urban

administration for all dimensions studied. If some were better in towns under urban administration, others

were better in urbanising villages under rural administration. We conclude that urban governance alone does

not guarantee better services, and there are factors beyond governance contributing to improved services.

The findings urge policymakers and programme implementers to look beyond the ‘transition-to-urban

governance’ solution and work on institutional strengthening and context-specific approaches.

1. Introduction

One key finding of the World Cities Report 2020 is that the
global urban population will continue to rise, reaching 60.4%
by 2030.1 Notably, around 96% of this increase is expected to
occur in less developed regions of East Asia, South Asia, and
Africa. Furthermore, three countries, India, China, and
Nigeria, are projected to account for 35% of the total global
urban population growth between 2018 and 2050.1,2 India,
the most populous nation, is projected to add 416 million
urban residents, substantially higher than China's 255
million and Nigeria's 189 million.2 The report also highlights

that the rate of spatial expansion of urban areas, including
peri-urbanisation, is significantly faster than the rate of
urban population growth. In India, census towns (CTs),
villages exhibiting urban characteristics† identified as urban
by the Census of India,3 saw a remarkable 186% increase
between 2001 and the last census held in 2011, adding 2500
new CTs.4,5 These CTs contributed to nearly 30% of the
increase in urban population, which only follows the
combined effect of natural increase in urban population and
change in administrative status of settlements.6 This pattern
contrasts sharply with China, where rural-to-urban migration
has been the dominant driver of urban expansion,7 and also
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Water impact

Mere transition of fast-urbanising peri-urban areas to urban governance does not, in itself, resolve drinking water challenges in these transition zones.
Strengthening the capacities of local governments is essential, irrespective of whether such areas fall under urban or rural administrative arrangements.
Policymakers and programme implementers must therefore ensure meaningful involvement of these local governments in urban development planning
and adopt inclusive, stakeholder-driven approaches when considering shifts in governance structures.

† Census towns are large villages in India with a population size of 5000 or
more, a density of at least 400 persons per square kilometre, where more than
75% of the male population is engaged in non-agricultural pursuits.
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Nigeria, where almost 50% of the growth is triggered by the
natural increase in urban areas, driven by declining mortality
and high fertility.8 These differences make India an especially
compelling context for examining the dynamics of fast-
urbanising settlements.

Studies indicate that 34% of the newly added CTs lie
within a 25 kilometre radius of large town boundaries9 and
thus can be considered peri-urban. Although currently under
rural governance, these CTs may eventually transition into
statutory towns (STs),10 which fall under urban governance3

or merge with adjoining STs over time. This potential
transition highlights the relevance of the peri-urban CTs in
transition studies, and these CTs, along with the adjoining
ST, form an ideal setting for examining rural-to-urban
governance transition and subsequent change in services.

Previous research in the Global South indicates a decline
in water service quality in peri-urban areas compared to
adjacent metropolitan regions.11–15 These service deficiencies
often compel both low- and high-income households (HHs)
to rely on unsafe or costly alternatives, with poorer HHs
being especially vulnerable due to limited resources.11,12 Peri-
urbanisation is commonly understood as a result of low-
income HHs seeking affordable living spaces near urban
centres.1 The fragmented jurisdictional arrangements and
limited institutional capacities of local governments in peri-
urban zones further constrain their ability to provide
adequate infrastructure and services.11,16–19 Bringing peri-
urban areas under urban governance is frequently proposed
as a viable solution to bridge service gaps in the water and
sanitation sectors.16,19–23 According to the Constitution of
India, local governments in CTs and STs are responsible for
managing essential services, including drinking water.24

However, several studies note that local bodies in CTs often
lack the capacity and resources needed to meet the demands
of rapidly urbanising areas.20,22,25–29 While some peri-urban
CTs may eventually merge under adjoining STs or become
STs and thus transition to urban governance, there is no
conclusive evidence that this leads to improved amenities,
including better water services. Some studies report that
overall service delivery is poorer under rural governance
frameworks,20,26,30–32 whereas others find no significant
difference in service provision between CTs and STs.10

Additionally, rural residents often resist the shift to urban
governance due to the absence of or minimal user fees,
limited tax categories, and lower tax rates in rurally
administered areas.12,33 This resistance is further reinforced
by the skewed allocation of central government grants, which
tend to favour rural areas.33 To date, there are no dedicated
studies examining the specific impact of the transition from
CTs to STs on the drinking water sector.

In the absence of conclusive evidence on better services in
areas under urban governance, we hypothesise that there is
no significant difference in water services available to HHs in
towns under urban governance and those in fast-urbanising
villages. By testing this hypothesis, the study seeks to
generate evidence on whether the transition of fast-

urbanising villages to urban governance leads to improved
water service delivery. Additionally, the study examines the
services available across different settlement types to identify
those with inadequate provisions that require urgent
attention.

2. Methods

To test the hypothesis, the study employed a structured
household survey to collect data on multiple dimensions of
water service provision in fast-urbanising villages, towns
under urban governance, and various settlement types across
two metropolitan regions in India. The data were then
subjected to statistical analysis to assess whether significant
differences in service levels existed between towns under
rural administration and those governed by urban local
bodies.

2.1 Dimensions for assessing water services

After reviewing several water service assessment frameworks,
the dimensions in the service delivery assessment ladder
framework developed by the IRC Water and Sanitation (IRC)
in 200934,35 were chosen with a modification. The framework
uses four dimensions of water services: quality, quantity,
accessibility, and reliability. To better capture the continuity
of supply, an additional dimension, regularity, was
incorporated to reflect anticipated interruptions in service.
These dimensions are broadly applicable across diverse
contexts and facilitate consistent comparison. Except for
water quality, data for all dimensions could be reliably
collected with the resources available to this study. Owing to
the practical and logistical challenges of testing household-
level water quality36,37 was not feasible. However perceived
water quality of HHs can be estimated through the extent to
which HHs rely on bottled water and undertake in-house
treatment of supplied water.‡ As these practices also indicate
how well the system performs relative to its intended service
level, they were included as indicators of the reliability
dimension. Table 1 outlines each dimension, its relevance,
and the indicators selected for assessment.

‡ The literature on integrating water quality testing with household surveys
emphasises the intensive training required for field surveyors to collect samples
accurately, the need for sufficient practice in testing procedures, and the
importance of access to functional laboratories, including collaboration with
trained technicians.36,37 In this study, household surveys capturing multiple
dimensions of water services were implemented by an external agency engaged by
the research team. Due to constraints of time and resources, it was not feasible to
provide surveyors with the necessary technical training for water quality sampling.
In addition, ensuring access to functional laboratories within or near all six study
towns to enable timely testing posed further challenges. Consequently, the planned
water quality parameter was replaced with the dimension of regularity.
Nonetheless, the survey captured household perceptions of water quality as well as
indirect indicators, including bottled water purchases, in-house water treatment
practices, and reliance on alternative water sources along with the reasons for such
reliance, the analysis of which is presented in this paper.

Environmental Science: Water Research & TechnologyPaper

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ja

nu
ar

y 
20

26
. D

ow
nl

oa
de

d 
on

 5
/4

/2
02

6 
7:

23
:4

2 
A

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ew00935a


Environ. Sci.: Water Res. Technol., 2026, 12, 1135–1153 | 1137This journal is © The Royal Society of Chemistry 2026

2.2 Study setting

The research setting was metropolitan areas in India, which are
areas with a population of one million or more, surrounding
large cities in India, comprising cities, towns, and villages, that
can spread across several districts, the extent of which is
determined by respective state governments.40 This study was
conducted in two metropolitan regions: the Mumbai
metropolitan region (MMR), which surrounds Mumbai, the
second-largest city in India, and the Chennai metropolitan area
(CMA), which surrounds Chennai, the fourth-largest city in the
country. These regions are part of the states of Maharashtra and
Tamil Nadu, respectively.

Three types of towns in close proximity were selected in each
region to examine the impact of transitioning from rural to
urban administration on water services. The first is a CT
identified as such in 2001, representing an advanced stage of
rural-to-urban transition; this is referred to as an ‘old CT’ in the
study. The second is a CT that was classified as a CT only in
2011 in the last census, indicating a more recent transition; this
is referred to as a ‘young CT’. The third is a ST, a town under
urban governance, near the selected CTs.

2.2.1 Study area in the Mumbai metropolitan region.
Bhiwandi is a satellite city of Mumbai and is part of the
MMR. It has been a leading cotton cloth producer and
supplier since colonial times, and the transport network
cutting across Bhiwandi city and the surrounding villages
makes it a major logistic hub in the country.41 Recognising

its growing significance, the state government notified an
area of 144 square kilometres, spanning 60 villages around
the Bhiwandi–Nizampur City Municipal Corporation, as the
Bhiwandi surrounding notified area (BSNA).42,43

For this study, the Bhiwandi–Nizampur Municipal
Corporation, hereafter referred to as Bhiwandi city, was selected
as the ST. The 60 villages surrounding Bhiwandi city, collectively
notified as the BSNA, include nine CTs: five old CTs and four
young CTs. Using a random number generator, one CT from
each category was selected. Karivali was chosen as the old CT,
and Purne as the young CT (Fig. 1).

In CTs, water supply was managed by the Gram
Panchayat, the local village government, whereas in the ST, it
was overseen by the municipal corporation. All three towns
had a public piped water supply, with the bulk water sourced
from a private limited company44 and the Mumbai Municipal
Corporation. In addition, privately owned protected wells and
boreholes were also used in the area.

2.2.2 Study area in Chennai metropolitan region. Chennai,
a prominent port city on the eastern coast, touches the state's
border with the neighbouring state in the north. The
transport corridors and economic activities in the city's
outskirts, especially information technology (IT) parks set up
post-2000,12,30,45,46 led to peri-urban growth.

The Chengalpattu sub-district of the erstwhile Kancheepuram
district (now part of Chengalpattu district), which is home to
several IT parks and is intersected by prominent transport
corridors, formed the study area in Chennai. The towns chosen

Table 1 Dimensions and indicators used for assessing water services

S. No Dimension Definition and significance Indicator/s

1 Accessibility of source Refers to the location of the principal water source.
If the source lies outside the household premises,
it is likely that less water will be collected, and may
adversely affect the quality of water due to unsafe
handling practices35

Whether the principal water source lies within
the household premises (yes/no)

2 Regularity of supply It measures the continuity of water supply. It captures
the anticipated interruptions35 in supply, for which
HHs usually have a backup plan, like setting up
storage tanks or accessing a supplementary source

(i) Number of hours water is available in a day
(ii) number of days water is available in a week

3 Quantity of water
available

The quantity of water to the household. It has a bearing
on household hygiene and public health.38 Identifying a
suitable indicator to assess the quantity was a challenge
as HHs with piped connections and household or
community storage facilities were not aware of the
quantity of water they used, unlike those fetching
water from public standpipes who had a clear idea
of the quantity of water they collect and use in a day

(i) If sufficient quantity of water is available to HHs
to meet their daily needs (yes/no)
(ii) if households get the required quantity of water
whenever needed (yes/no)
(The first indicator highlights a ‘bare minimum
scenario’ which captures if adequate quantity of
water is available for meeting the routine needs
of the HHs. The second indicator of quantity, if
required quantity of water is available to HHs
whenever needed, captures the temporal factor
along with adequacy, which reflects the
‘most desirable scenario’)

4 Reliability of supply Reliability of water services is defined as the proportion
of the time during which the system functions at its
intended level of performance.34 It captures the
‘unanticipated interruptions’ in supply that often force
HHs to rely on less safe or expensive sources. Studies
reveal that even a few days of disruption in the water
supply can damage the benefits accrued from an
improved system and pose a threat to public health39

(i) Number of breakdowns in water supply in a month
(ii) Proportion of HHs relying on storage facilities
(iii) Proportion of HHs relying on alternate sources
(iv) Proportion of HHs relying on bottled water
(v) Proportion of HHs relying on water treatment
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in the Chennai region include Vandalur, an old CT; Muttukadu,
a young CT; and Tambaram Municipal Corporation, a ST
adjoining them (Fig. 2), and were randomly selected using a
random number generator technique.

Like the Mumbai region, in Chennai, too, local governments
in the towns were responsible for public water supply. The
public water supply system in STs relied on the bulk water
supply from statutory boards set up by the state government or
had its own groundwater-based systems, which ended in either
household connections or public fountains dispersed
throughout the town. In CTs, the public water system consisted
of several groundwater-based decentralised systems with a
borehole, an elevated storage tank, and a distribution network.
Self-supply based on boreholes and protected wells were also
common in the HHs in these three towns.

2.3 Selection criteria for settlements

Peri-urban studies, both globally and regionally,12 have raised
concerns about equity in resource allocation and sharing
among different resident groups. Qualitative studies
conducted by the researcher in these towns prior to the
quantitative analysis identified three types of settlements: (i)
settlements dominated by long-term residents, (ii) low-
income settlements, and (iii) apartments.

Residents who have lived in the town for several
generations, often referred to as ‘early settlers’, are classified
in this study as ‘long-term residents’. Settlements where
long-term residents form the majority are termed ‘long-term
resident settlements’. Low-income settlements refer to areas
inhabited by low-income HHs, typically characterised by
overcrowding and poorly constructed housing. These
settlements are often occupied by migrants who have
relocated from rural areas in search of better livelihood
opportunities. They may also include caste-based settlements
occupied by individuals from marginalised castes, where
caste refers to social groups within India's classification
system that are assigned by birth. The third category,

apartments, represents a distinct feature of urban and peri-
urban areas and includes multi-storeyed residential buildings
or ‘gated communities’, as they are commonly known. These
communities are generally occupied by middle- or high-
income residents, most of whom are migrants from nearby
districts or other states.

2.4 Sampling strategies and selection of HHs

The population residing in the towns selected from the MMR
and the CMA constituted the target population for this study.
The unit of analysis was the household. A cluster sampling
method was employed, drawing samples from long-term
resident settlements, apartments, and low-income settlements
within each town. This approach provided insights into the
performance of water services within each settlement type while
offering a comprehensive understanding of water service
delivery at the town level.

2.4.1 Sampling plan. The minimum sample size was
determined using a power analysis technique,47 assuming a
statistical power of 80% and a significance threshold of 0.05,
which indicated a minimum sample size of 60 HHs in each
town. Considering available resources and time constraints, a
total of 360 HHs were targeted for survey in each metropolitan
region, resulting in a combined sample of 720 HHs across the
two metropolitan regions. Sampling was planned in such a
manner that at least 60 HHs were selected from each town and
each settlement type within a metropolitan region. Household
distribution data in the towns studied from the most recent
census is provided in Appendix A-1 (All appendices are part of
supplementary material). Since the number of HHs in STs was
significantly higher than in CTs, it was decided to allocate half
of the metropolitan region's total sample, that is, 180 HHs, to
STs. Furthermore, as the number of HHs in old CTs was nearly
twice that in young CTs in both metropolitan regions (Appendix
A-1), 120 HHs were sampled from old CTs and 60 HHs were
recruited from young CTs. The exact distribution of HHs
surveyed by town and settlement type in the Chennai and
Mumbai regions is provided in Table 2.

Fig. 2 Study area in Chennai region.

Fig. 1 Study area in Mumbai metropolitan region.
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2.4.2 Selecting the HHs for the sample. With support from
community leaders, elected representatives, and local
government officials in the study towns, wards (or zones in
the case of STs) and streets with the highest concentration of
long-term resident settlements, apartments, and low-income
settlements were identified using a pre-designed format
(Appendix A-2 in supplementary material). This information
was compiled for each settlement type. Using a random
number generator, two wards per settlement type were
selected in the CTs, and three wards per settlement type were
selected in the STs, given their larger geographic area. From
each selected ward, two streets were randomly chosen. From
each chosen street, five HHs were sampled in the young CT
(resulting in 60 HHs total), and ten HHs were sampled in
each street in the old CT and ST (resulting in 120 and 180
HHs, respectively). An illustration of sampling plan in towns
is appended as Appendix A-3 in supplementary material.

The survey began at the first house on the right side of
the street, which was willing to participate. From there, it
proceeded systematically, selecting every fifth house while
alternating between the right and left sides of the street until
the required sample size was achieved – 10 HHs per street in
old CTs and STs, and 5 HHs per street in young CTs.

The criteria used to categorise settlements were not
uniform. Low-income settlements and apartments were
identified based on physical housing characteristics and the
income levels of residents, both of which had clearly
distinguishable features. In contrast, long-term resident
settlements lacked such visible identifiers and were defined
solely through the information provided by key informants. To
ensure that the sample accurately represented the intended
population, settlement types were coded for enumerators prior
to data collection. Appendix A-4 in supplementary material
elaborates the codes used to identify the three types of
settlements studied and also defines town types.

2.5 Household survey questionnaire for collecting data

Data were collected using a structured questionnaire (Appendix
A-5 in supplementary material). The draft version of the
questionnaire was reviewed in consultation with supervisors,

key stakeholders, and the research support team from the
partner organisations. The researcher conducted several rounds
of pretesting with dummy real-life respondents, during which
minor linguistic modifications were made to ensure clarity and
contextual relevance. The finalised household survey
questionnaire was then digitised using Qualtrics software
(Qualtrics, Provo, UT).

2.6 Data collection process

Household surveys were carried out by a commercial agency
that deployed trained enumerators. The researcher conducted
training sessions for the enumerators, explaining the research
context, objectives, and the translated version of the survey tool.
Data collection was carried out in two phases during the
summer of 2024: from 21st to 28th March in Chennai, and from
17th to 22nd April in Mumbai. To ensure data quality, the
researcher conducted spot checks in the field and continuously
monitored entries using the Qualtrics platform, which enabled
real-time tracking. Any discrepancies, such as missing or non-
feasible data, were promptly flagged and communicated to the
enumerators for immediate corrective action. In addition, daily
feedback was exchanged between the enumerators and the
researcher, facilitating timely rectifications such as discarding
erroneous entries and surveying additional HHs to compensate
for data loss.

2.7 Data cleaning and data harmonising

The data collected through the e-survey platform was exported
into MS Excel spreadsheets for further processing. It was then
examined for inconsistencies, incompleteness, and outliers. If
inconsistencies were found in individual variables or if
contradictory entries appeared across variables within a
household, the data from that household was excluded from
the analysis. During sense-checking, some apparent outliers
were verified as valid and were therefore retained for analysis.

2.8 Data analysis–statistical tests

Descriptive statistics, including frequencies, measures of
central tendency, and dispersion, were used to summarise
the data. Hypothesis testing was employed for four key

Table 2 Town-wise number of HHs surveyed in Mumbai and Chennai

Chennai region

Type of settlement Apartments Long-term resident settlements Low-income settlements Total

Type of town HHs surveyed HHs surveyed HHs surveyed HHs surveyed
Young CT 20 20 20 60
Old CT 40 40 40 120
ST 60 60 63 183
Total 120 120 123 363

Mumbai region

Young CT 19 22 21 62
Old CT — 70 66 136
ST 60 63 65 188
Total 79 155 152 386

Environmental Science: Water Research & Technology Paper
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dimensions to assess whether town type or settlement type
had a significant effect on these dimensions.

The independent Kruskal–Wallis test, the non-parametric
equivalent of ANOVA, was used to compare medians48,49 since
the distribution of the quantitative variables across towns did
not meet the assumptions of parametric tests. When the test
indicated statistically significant differences, a post hoc Dun–
Bonferroni test50 was conducted to identify the specific town or
settlement types that differed from one another.

For categorical variables such as accessibility and quantity, a
chi-square test was employed to examine associations between
town types or settlement types, as it evaluates the relationship
between two nominal variables.51§ The strength of the
association was further assessed using Cramér's V value.51

The hypotheses tested are summarised in Table 3.
The research used IBM Corp. (2022) IBM SPSS Statistics for

Mac (Version 29.0), a quantitative data analysis software.
The study was approved by the Research Ethics Board of
Cranfield University, vide Approval No. CURES/21020/2023. All
participants provided informed consent prior to participation.

3. Findings
3.1 Accessibility of water sources

The different water supply systems accessed by HHs in towns
within the Chennai and Mumbai regions are summarised in

Fig. 3. A public piped water supply with house connections
and public standpipes constitute the primary sources across
towns and settlements in the Mumbai region. As shown in
Fig. 3, the statutory town (ST) in the Mumbai region reported
better public water supply coverage compared to the other
two towns. In Mumbai and Chennai STs, 89% and 81% of
HHs, respectively, relied on a single source, which is piped
water supply within premises in Mumbai and borehole with
motorised pumps within premises in Chennai. In contrast,
this proportion was markedly lower in the old CTs – 59% in
Mumbai and 61% in Chennai. In the remaining 41% of HHs
in Mumbai's old CT, 14.5% accessed boreholes with
motorised pumps within their premises, 9.9% used boreholes
with motorised pumps located outside, 13.7% depended on
public standpipes, and 2.3% obtained piped water from
neighbouring HHs. A comparable pattern was evident in
Chennai's old CT, where 39% of HHs depended on six
distinct primary sources. Similarly, as illustrated in Fig. 3,
young CTs in both regions also displayed considerable
diversity, underscoring the diverse water sources in CTs
compared to STs.

In contrast to Mumbai, the predominant water source in
Chennai was boreholes with motorised pumps, primarily
developed through private initiatives. This trend can be
attributed to the high groundwater table in the areas studied
within the Chennai region, which makes borewell drilling
relatively inexpensive. The second most common source in
Chennai was piped water supply provided by local governments.

Across settlement types, a key finding in both regions is
the greater variety of water sources accessed by HHs in low-
income and long-term resident settlements, as opposed to
apartments, which are primarily occupied by middle- and
high-income HHs (Fig. 4).

§ In situations where the chi-square test assumption was violated due to
expected cell counts falling below five, which could compromise the reliability
of the results, the likelihood ratio chi-square test, being less sensitive to small,
expected counts, was employed instead. The likelihood ratio chi-square test is
generally considered more reliable than Pearson's chi-square test when expected
frequencies are small, as it relies on maximum likelihood estimation rather than
direct frequency counts.51

Table 3 Hypotheses tested

Indicator

Null hypothesis

Across towns Across settlements

Whether the principal water source
lies within the household premises

There is no association between the type of town
and the availability of water source within the
premises in HHs in these towns

There is no association between the type of
settlements and the availability of water source
within the premises in HHs in these settlements

If sufficient quantity of water is
available to HHs to meet their
daily needs

There is no association between the town type
and the availability of sufficient quantity of water
to meet the daily needs in HHs in these towns

There is no association between the settlement type
and the availability of sufficient quantity of water to
meet the daily needs in HHs in these settlements

If households get the required
quantity of water whenever needed

There is no association between the town type
and the availability of required quantity of
water whenever needed in HHs in these towns

There is no association between the settlement type
and the availability of required quantity of water
whenever needed in HHs in these settlements

Number of breakdowns in water
supply in a month

There is no difference between the statutory town,
old census town and young census town with
respect to the number of breakdowns in water
supply in a month in HHs in these towns

There is no difference between the low-income
settlements, apartments and long-term resident
settlements with respect to number of breakdowns
in water supply in a month in HHs in settlements

Number of days water is available
in a week

There is no difference between the statutory town,
old census town and young census town with
respect to the number of days water is available
in a week to HHs in these towns

There is no difference between the low-income
settlements, apartments and long-term resident
settlements with respect to number of days water
is available in a week to HHs in these settlements

Number of hours water is available
in a day

There is no difference between the statutory town,
old census town and young census town with
respect to the number of hours water is available
in a day to HHs in these towns

There is no difference between the low-income
settlements, apartments and long-term resident
settlements with respect to number of hours water
is available in a day to HHs in these settlements
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3.1.1 Effect of town types on accessibility. Fig. 5 highlights
variations across town types in both regions. In Mumbai,
approximately 62.3% of HHs in the young census town (CT),
that is, 38 out of 61 HHs, reported accessing a water source
within their premises. This figure increases to 73.8% (96 out
of 130 HHs) in the old CT and 93.8% (166 out of 177 HHs) in
the ST. Similarly, in Chennai, 72.9% of HHs in the young CT
(43 out of 59 HHs) reported sources within the premises,
compared to 80.7% (96 out of 119 HHs) in the old CT and
92.7% (165 out of 178 HHs) in the ST. These findings
indicate a clear trend: the proportion of HHs accessing water
sources within their premises increases as towns progress
further along the rural-to-urban transition.

The chi-square test conducted to examine the association
between accessibility and town types yielded a p-value of
<0.5 in both regions, indicating a statistically significant
relationship (Table 4). As a result, the null hypothesis was
rejected. Cramér's V values were 0.32 for Mumbai and 0.22
for Chennai, suggesting a weak association. Cross-tabulation
tables for all three nominal variables, including observed and
expected frequencies (i.e., the number of HHs expected in
each category under the assumption of no association), are
provided in Appendix A-6 and A-7 in supplementary material.
For the dimension of ‘accessibility’, the analysis shows that
in both Mumbai and Chennai, more HHs in CTs than
expected accessed sources located outside their premises. In

Fig. 3 Diversity of water sources accessed by HHs in Mumbai and Chennai metropolitan regions across towns.

Fig. 4 Diversity of water sources accessed by HHs in Mumbai and Chennai metropolitan regions across settlements.
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contrast, in STs, fewer HHs than expected accessed water
sources outside the premises, indicating a better scenario in
STs (Appendix A-6 and A-7).

3.1.2 Effect of settlement types on accessibility. All 120
apartment HHs in the Chennai region and 97.4% (76 out
of 78) of apartment HHs in Mumbai reported having a
source within their premises (Fig. 6). However, in low-
income settlements, only 76.3% (90 out of 118) of HHs in
Chennai and 60.7% (86 out of 142) in Mumbai reported
access to a water source within the premises. In the
Chennai region, the level of accessibility among HHs in
long-term resident settlements, 80.2% accessing a source
within premises, was comparable to that in low-income
settlements. In contrast, long-term resident HHs in the
Mumbai region had better access, similar to that of
apartment dwellers.

A chi-square test with a p-value <0.05 confirmed that
differences in accessibility across settlement types in both
Mumbai and Chennai were statistically significant (Table 5).
The Cramér's V value of 0.29 in Chennai indicated a
moderately strong association, while a value of 0.43 in
Mumbai reflected a stronger association. Low-income
settlements reported the poorest accessibility in both regions
(Appendix A-8 and A-9 in supplementary material). As seen in
the cross-tabulation table (Appendix A-8), in Chennai, more
HHs in long-term resident settlements than expected
reported accessing sources outside the premises, indicating
an undesirable scenario. In contrast, apartments in both
regions consistently exhibited better access.

3.2 Quantity of water available to HHs

In this study, quantity was assessed using two complementary
indicators: (i) the percentage of HHs reporting that they receive
sufficient water to meet their daily needs and (ii) the percentage
of HHs stating that they obtain the required quantity of water
whenever needed. Together, these indicators capture both the
overall adequacy of water availability and HHs' ability to access
water at the moment of demand, thereby providing a more
comprehensive understanding of quantity-related service
performance. In addition to these two measures, HHs'
dependence on supplementary water sources, reliance on
storage facilities, and the use of booster pumps to extract water
from public distribution networks also provide insights into the
sufficiency. These three indicators are discussed in detail under
section 3.4, which examines the reliability of water services.

3.2.1 Effect of town types on quantity. The bare minimum
scenario in terms of quantity available to HHs was assessed
by examining whether HHs received a sufficient quantity of
water to meet their daily needs. In the Mumbai region, the
proportion of HHs that responded ‘yes’ was 82.0% in the
young CT (50 out of 61 HHs), 89.3% in the old CT (117 out of
131 HHs), and 84.2% in the ST (149 out of 177 HHs). In
Chennai, all HHs in the old CT reported that they received
sufficient water, while the corresponding figures for the ST
and young CT were 93.8% and 96.6%, respectively (Table 4).
The association between town type and availability of
sufficient water was found to be statistically significant only
in Chennai, with a p-value <0.05 (Table 4), leading to the

Fig. 5 Water services across towns in Mumbai and Chennai regions.
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rejection of the null hypothesis. Here, two cells had an
expected count of less than 5, so the maximum likelihood
ratio chi-square test was employed. The strength of this
association, as indicated by a Cramér's V value of 0.15, was
weak.

Notably, more HHs than expected in the ST reported
insufficient water, reflecting an undesirable scenario. In
the young CT, the number of HHs reporting insufficient
water was approximately equal to the expected count
(Appendix A-6).

The best-case scenario was assessed by examining whether
HHs received the required quantity of water whenever
needed. In the Mumbai region, 80.9% of HHs in the old CT
(106 out of 131) responded ‘yes,’ compared to 78.0% in the
ST (138 out of 177) and 75.4% in the young CT (46 out of 61).
In Chennai, 83.1%, 89.9%, and 88.8% of HHs in the young
CT, old CT, and ST, respectively, reported receiving the
required water whenever needed. However, chi-square test
yielded a p-value >0.05 for Chennai and Mumbai, indicating
no statistically significant association between town type and
this variable in either region. Accordingly, the null hypothesis
of no association was retained.

3.2.2 Effect of settlement types on quantity. In Chennai,
99% of HHs in both apartments and long-term resident
settlements reported receiving sufficient water to meet their
household needs. In comparison, 90% of HHs in low-income
settlements reported the same (Table 5). In Mumbai, long-
term resident settlements performed best, with 91.3% of
HHs receiving sufficient water, followed by apartments at
89.7% and low-income settlements at 77.5% (Table 5).

In Chennai's apartments, there was little difference
between the best-case and bare minimum scenarios, with
98.2% of HHs reporting that they received the required
quantity of water whenever needed. However, among long-
term resident and low-income settlements, the figures were
86.8% and 79.7%, respectively, indicating a notable gap
between the two scenarios. In Mumbai as well, all apartment
HHs who reported receiving sufficient water also stated that
they received water whenever required. In contrast, only
83.2% of HHs in long-term resident settlements and 67.6%
in low-income settlements in Mumbai affirmed receiving the
required quantity of water whenever needed, again
highlighting a significant gap between the bare minimum
and best-case scenarios.

Table 4 Effect of town types on dimensions of water services across Mumbai and Chennai regions

Environmental Science: Water Research & Technology Paper

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 0

6 
Ja

nu
ar

y 
20

26
. D

ow
nl

oa
de

d 
on

 5
/4

/2
02

6 
7:

23
:4

2 
A

M
. 

 T
hi

s 
ar

tic
le

 is
 li

ce
ns

ed
 u

nd
er

 a
 C

re
at

iv
e 

C
om

m
on

s 
A

ttr
ib

ut
io

n 
3.

0 
U

np
or

te
d 

L
ic

en
ce

.
View Article Online

http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
https://doi.org/10.1039/d5ew00935a


1144 | Environ. Sci.: Water Res. Technol., 2026, 12, 1135–1153 This journal is © The Royal Society of Chemistry 2026

Chi-square tests yielded a p-value <0.05 which confirmed a
statistically significant association between settlement type and
both variables: availability of sufficient quantity of water and
availability of required quantity of water whenever needed
(Table 5). In Chennai, the analysis of the variable, availability of
sufficient quantity of water, resulted in three expected cell
counts below 5, violating the assumptions of the Pearson chi-
square test. Consequently, the maximum likelihood ratio chi-
square test was used. In Chennai, the Cramér's V values for
these two variables were 0.21 and 0.24, respectively, indicating
moderately strong associations. In Mumbai, the association
between settlement type and availability of sufficient water was
weak (Cramér's V = 0.19), while the association with the variable
‘availability of required quantity whenever needed’ was
moderately strong (Cramér's V = 0.22).

3.3 Regularity of supply

Regularity of supply was assessed using two indicators: the
number of days in a week that water is available and the
number of hours of supply per day. HHs frequently rely on
storage facilities to manage intermittent or unpredictable
supply, and the prevalence of such facilities provides an
additional, indirect indication of service regularity and
reliability. The role of storage, along with other reliability-
related indicators, is examined in detail in section 3.4. The
present section focuses specifically on the two regularity
indicators – number of supply days per week and number of
supply hours per day.

3.3.1 Effect of town types on regularity. In Mumbai, the
average number of days that water is available per week was
highest in the young CT compared to the old CT and ST. In
contrast, in Chennai, the old CT reported water availability
on all seven days of the week (Fig. 5). In both regions, STs
reported the highest number of supply hours per day,
followed by old CTs.

A Kruskal–Wallis test conducted at a 5% significance level
revealed a statistically significant difference between town
types with respect to the number of days water was available
per week, with a p-value <0.05 in both regions (Table 4).
Consequently, the null hypothesis was rejected. Post hoc
analysis using the Dunn–Bonferroni test indicated
statistically significant differences between the old CT and
the young CT as well as between the ST and the young CT, in
Mumbai, where the young CT had the highest number of
supply days per week (Table 4). In Chennai, the difference
between the ST and the old CT was found to be statistically
significant, with the old CT reporting daily water availability.

With regard to the number of hours water was available
per day, statistically significant differences across town types
were observed only in the Mumbai region (p-value <0.05).
Pairwise comparisons using the Dunn–Bonferroni post hoc
test revealed a significant difference between the ST and
young CT, with HHs in the ST receiving more hours of water
supply per day than those in the young CT (Fig. 5).

3.3.2 Effect of settlement types on regularity. Apartments
in both regions reported the highest number of water supply
hours per day as well as the highest number of supply days per

Fig. 6 Water services across settlements in Mumbai and Chennai regions.
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week. In Mumbai, long-term resident HHs had the lowest
average number of supply days per week, whereas in Chennai,
HHs in low-income settlements reported the fewest supply days
(Fig. 6). Across both regions, low-income HHs consistently
recorded the lowest number of daily supply hours.

The results of the Kruskal–Wallis test, conducted at a 5%
significance level, revealed statistically significant differences
across settlement types with respect to the number of days
water was available per week, with a p-value <0.05 (Table 5) in
both the regions. Accordingly, the null hypothesis was rejected.
Post hoc analysis using the Dunn test with Bonferroni correction
indicated statistically significant differences in mean supply
hours across all three settlement types.

With regard to the number of supply days per week,
significant differences were found between low-income and
long-term resident settlements in both regions. However,
differences between apartments and low-income settlements

were statistically significant only in Chennai, while differences
between apartments and long-term resident settlements were
significant only in Mumbai (Table 5).

3.4 Reliability of supply

Reliability of water services, defined as the proportion of time
during which the system functions at its intended level of
performance, can be assessed using several indicators. These
include the frequency of supply breakdowns; the extent to
which HHs depend on storage facilities or supplementary
water sources; and the proportion of HHs purchasing bottled
water or adopting in-house treatment measures. In addition,
although applicable only to HHs relying on the public water
supply, the extent to which HHs use boosting pumps to
extract water from the distribution network also provides an
indication of whether the system is delivering water at the

Table 5 Effect of settlement types on dimensions of water services across Mumbai and Chennai regions
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expected pressure. However, for the purpose of analysing
whether significant differences exist between town types and
settlement types, the indicator ‘number of supply
breakdowns’ was selected, as it is the only reliability measure
that is consistently observed across all contexts and thus
enables methodologically robust comparison.

3.4.1 Dependence of supplementary sources. Reliance on a
supplementary water source, in addition to the primary
supply, serves as an indicator of issues related to supply
reliability, water sufficiency, and perceived water quality.
HHs reported turning to supplementary sources due to
inadequate quantity, irregular supply, concerns over quality,
and the unaffordability of the primary source. As shown in
Table 6, an increasing dependence on supplementary sources
was observed across settlements in STs in both regions. This
ranged from 22% of long-term resident settlements HHs in
Mumbai to as high as 82% of low-income HHs in Chennai.
Nearly half the HHs in apartments in young CTs across both
regions also accessed a supplementary source. In Mumbai,
when all such HHs in young CT cited inadequate quantity as
the primary reason, in Chennai, the use of additional sources
was driven by poor quality, insufficient quantity, and
affordability concerns. A substantial proportion of HHs in
low-income settlements in Chennai STs and in Mumbai's old
CTs also reported reliance on supplementary sources.
Notably, while only 22% of HHs in long-term resident

settlements in Mumbai used supplementary sources, nearly
double that proportion did so in the corresponding
settlement in Chennai.

3.4.2 Storage facilities in HHs. The prevalence of
household-level water storage facilities offers insights into
the regularity and reliability of water supply in a given area.
In the study locations, such facilities ranged from small
plastic drums with a capacity of 100–500 litres to reinforced
cement concrete rooftop tanks (Fig. 7). In the case of multi-
storeyed apartment complexes, it was common to find large,
shared underground and rooftop storage tanks with
capacities reaching several hundred thousand litres. As
shown in Table 7, across towns and settlements in the
Mumbai region, nearly all HHs reported the presence of
storage facilities, with the exception of a few HHs in long-
term resident settlements in the old CT and low-income
settlements in the young CT. A similar pattern was observed
in Chennai, where at least three-quarters of the surveyed
HHs reported having water storage facilities.

3.4.3 Quality of water perceived by HHs. The data indicate
that HHs employed a variety of water treatment methods
for cooking and drinking purposes, including filtering,
settling, boiling, and using household water purification
units. In addition, some HHs opted to purchase bottled
water as an alternative.

As illustrated in Fig. 8, HHs in CTs in Chennai reported
higher rates of bottled water consumption, with long-term
residents relying more heavily on bottled water than
residents of other settlement types. In contrast, the
proportion of HHs purchasing bottled water in the Mumbai
region was generally lower than in Chennai, except in
apartments located within the young CT (Fig. 8). In Mumbai,
HHs in STs and apartments showed a greater preference for
in-home water treatment over bottled water. In Mumbai, the
purchase of bottled water was predominantly seasonal,
occurring mostly during the monsoon period. In contrast,
Chennai HHs reported purchasing bottled water throughout

Table 6 Percentage of HHs accessing a supplementary source across
towns and settlements in Chennai and Mumbai region

Region Settlement type Young CT Old CT ST

Chennai Apartments 47.4 28.2 35.6
Long-term resident 55 25 44.3
Low-income 0 15 82.8

Mumbai Apartments 47.4 — 64.4
Long-term resident 14.3 29.2 22.2
Low-income 14.3 45.5 25.5

Fig. 7 Household storage structures in Mumbai.
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the year. Commonly adopted treatment practices included
boiling, filtering (using cloth or filtration devices), and
chlorination.

3.4.4 Use of booster pumps. Qualitative studies conducted
in the Mumbai region (Haridasan et al., in preparation)
revealed that in many areas within towns, elevated storage
reservoirs, intended to maintain pressure in the distribution
system, were either defunct and bypassed or entirely absent.
The resulting drop in pressure deprived HHs located near
the end of the distribution network of adequate water
supply. In all towns, the public water supply system
operated on a rotational basis, limiting supply to a few
hours per day or to specific days of the week using valve-
based regulation. To address the drop in pressure, HHs
dependent on the public water supply often used motorised
pumps to extract the maximum amount of water within the
limited supply period. Data on motorised pump usage
indicate that all 220 HHs in the ST, 67 out of 78 HHs in
the old CT, and 34 out of 36 HHs in the young CT,

dependent on public water supply, reported using motorised
pumps in the Mumbai region. In contrast, this practice was
not prevalent in Chennai towns, likely due to the presence
of several decentralised supply systems distributed across
the settlements. The dispersed infrastructure setup helped
to eliminate the household-level pressure-boosting
mechanisms in the Chennai region.

3.4.5 Effect of town types on breakdowns in a month. In
Mumbai, the old CT and ST reported nearly one breakdown
per month, while the fewest breakdowns were observed in
the young CT. In contrast, the pattern was reversed in
Chennai, where the young CT experienced the highest
number of breakdowns, and the ST reported the least.
Results from the Kruskal–Wallis test indicated that the
differences in water supply breakdowns across town types
were statistically significant only in Chennai ( p-value
<0.05). Subsequent pairwise comparisons revealed a
statistically significant difference between the ST and young
CT in terms of the frequency of breakdowns. As shown in
Fig. 6, HHs in the ST reported the fewest breakdowns
among the three town types.

3.4.6 Effect of settlement types on breakdowns in a
month. As illustrated in Fig. 6, long-term resident settlements,
followed by apartments, reported the highest number of
breakdowns in Mumbai. In contrast, in Chennai, low-income
settlements experienced the most breakdowns, followed by
long-term resident settlements. However, the Kruskal–Wallis
test yielded p-values >0.05, indicating that the observed
differences were not statistically significant. Thus, no
meaningful variation in the frequency of breakdowns across
settlement types was found in either region.

Table 7 Percentage of HHs with storage facility across towns and
settlements in Chennai and Mumbai regions

Region Settlement type Young CT Old CT ST

Chennai Apartments 100a 100a 100a

Long-term resident 90 90 85.3
Low-income 95 77.5 89.7

Mumbai Apartments 100a — 100a

Long-term resident 100 92.3 100
Low-income 95.2 100 100

a Common storage facilities. — No apartments in old CT.

Fig. 8 Trends in treatment of water and purchase of bottled water across settlements in various town types in Mumbai and Chennai.
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3.4.7 Summary of reliability indicators. Table 8 summarises
the indicators of reliability dimension. Young CTs in both
regions report high dependence on coping mechanisms – if
Chennai households purchase bottled water, households in
Mumbai treat water. STs in Chennai show the most severe
stress, with low-income areas showing exceptionally high use of
supplementary sources. As explained in section 3.4.4, Mumbai
towns rely heavily on booster pumps, indicating persistent low-
pressure issues even in formal urban systems in STs. Water
treatment measures were more prominent in Mumbai, raising
water quality concerns.

Low-income settlements demonstrate the most variability,
reflecting vulnerabilities and uneven service access during
rapid urbanisation. In contrast, apartment settlements with
predominantly middle- and high-income residents tend to
demonstrate stronger coping capacity through better access
to alternative sources, more reliable storage facilities, and
more systematic treatment strategies.

4. Discussion

A comparison of water services available to HHs in towns under
rural administration, those that have only recently begun
urbanising (young CTs) and those that have been urbanising
over a longer period (old CTs) with towns that have transitioned
to urban governance (STs) revealed no consistent pattern in
service outcomes. Statistically significant differences across
town types were observed in only two variables in both regions:
the number of days of water supply per week and the availability
of a source within household premises. Differences in mean
breakdowns and the availability of sufficient water were
statistically significant only in the Chennai region, while mean
daily supply hours were significantly different only in the
Mumbai region. In cases where the differences were statistically
significant, STs performed better with respect to accessibility,
average supply hours per day, and frequency of breakdowns. In
the Mumbai region, young CTs reported more days of water
supply per week than other town types. In Chennai, old CTs,
where HHs reported daily water supply, outperformed both
young CTs and STs. Regarding the availability of sufficient
water, old CT again performed better than both ST and young
CT. Of the six service variables analysed, three showed better
outcomes in towns under urban governance, while the

remaining three performed better in rurally administered
towns. These findings suggest the absence of a uniform pattern
across town types or regions and that a shift to urban
governance alone does not guarantee better water services in
fast-urbanising villages.

These findings diverge from existing literature on rapidly
transitioning peri-urban areas which reports better services in
urban areas.13–15,20,23,32,52 Among the two indicators of quantity,
the differences across towns in the measure ‘whether HHs
receive the required quantity of water whenever needed’ were
not statistically significant in either region. Table 4 shows that,
across all towns, including those under urban governance, the
number of HHs reporting that they receive adequate water when
needed was lower than those reporting that they receive
sufficient overall quantity. Previous studies demonstrate that
continuous water availability throughout the day and on all days
leads to higher water use and associated health gains.38 These
results indicate that water programmes and policies must move
beyond ensuring sufficiency and instead prioritise achieving
continuous supply in both rapidly urbanising villages and
urban-governed areas.

In contrast, significant differences were observed across
towns in the second quantity indicator, availability of sufficient
water in the Chennai region. A higher-than-expected proportion
of HHs in the ST reported ‘No’. It is notable that the ST in
Chennai was constituted only in November 2021 through the
merger of several small, contiguous STs acknowledging their
rapid urbanisation and the need for infrastructure upgrades,
including drinking water services. The creation of a larger
municipal corporation was intended to support improved
administration, resource mobilisation, and integrated
planning.53 Qualitative work undertaken by the researcher,
including interviews and focus group discussions with officials
and elected representatives, also highlighted that major
drinking water projects are currently under preparation.

Many studies that report superior water service delivery in
STs typically attribute these outcomes to more advanced
infrastructure networks, which are generally absent in CTs or
rurally administered areas.15,22,28,54 However, in the present
study, all towns examined, regardless of their administrative
classification, possessed extensive piped water supply
networks. Moreover, notable similarities were observed in the
design, age, and condition of water supply infrastructure

Table 8 Indicators of reliability of water services across towns and settlements in Mumbai and Chennai region

Region
Settlement
type

% of HHs relying on
supplementary sources

% of HHs with storage
facility

% of HHs purchasing
bottled water % of HHs treating water

Y CT O CT ST Y CT O CT ST Y CT O CT ST Y CT O CT ST

Chennai A 47.4 28.2 35.6 100* 100* 100* 57.9 43.6 28.8 57.9 64.1 74.6
L-T 55 25 44.3 90 90 85.3 80 80 32.8 10 17.5 47.6
L-I 0 15 82.8 95 77.5 89.7 75 72.5 22.4 10 27.5 18.9

Mumbai A 47.4 — 64.4 100* — 100* 78.9 — 33.9 84.2 — 81.4
L-T 14.3 29.2 22.2 100 92.3 100 28.6 4.6 31.8 85.7 36.4 76.2
L-I 14.3 45.5 25.5 95.2 100 100 28.6 21.2 36.4 95.2 67.7 87.3

Y CT – young CT, O CT – old CT, A – apartments, L-T – long term resident settlements, L-I – low-income settlements.
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across the three types of towns within a metropolitan region.
For instance, in the Mumbai region, in all three towns
studied, public piped water supply was the major source and
stakeholders interviewed by the researcher raised the
problems associated with the aged infrastructure. In the
Chennai region, the public water supply infrastructure in all
three towns comprised several small-scale systems dispersed
throughout the town. Further, in all three towns in Chennai,
private boreholes with motorised pumps or hand pumps
within premises were the predominant water sources (Fig. 3).
These observed infrastructural similarities across town types
within each metropolitan region also explain the absence of
significant variation in service levels, despite having different
governance arrangements.

Additionally, most studies that find poorer services in
peri-urban areas attribute these shortcomings to the limited
capacity of the local village governments.17–19,26,28,32,55,56 It is
important to recognise that in a hierarchical administrative
system, while the mandate to provide basic services to local
governments is granted centrally, the actual devolution of
powers and allocation of resources lies with the regional
governments.16,57 A World Bank study in India comparing
basic services between towns under rural and urban
governance while concluding that there is no clear evidence
of superior services in STs, assign the poor service delivery
therein to the understaffing in municipal bodies.29 A similar
study examining the criteria for officially classifying a
settlement as urban in India also highlights the ambiguity
regarding the effectiveness of urban governance in terms of
service delivery.58 It argues that service efficiency often
depends on the level of support available to municipal towns.
For instance, in a research study focusing on the patterns in
the emergence of CTs, services in CTs were found to be
comparable to or slightly better than those in small towns
under municipal administration,59 and the study attributes
this to the better federal funding mechanisms available to
rural governments. As discussed earlier, evidence exists on
the resistance from citizens in rurally administered areas
against shifting to urban governance owing to increased
central funding in rural areas in comparison to municipal
areas.12,33 Moreover, research highlights significant funding
shortfalls in municipal bodies, stemming from inadequate
financial transfers by state governments, limited tax revenue
generation capacity, and challenges in securing investment.60

These constraints adversely impact the quality of service
delivery across income groups. A recent study in Belu
Regency, an urban area in Indonesia, underscores that
constraints in financial, human, social, and cultural
resources significantly hinder effective drinking water
management.61 Similarly, a comparative analysis of meso-
institutions involved in urban water provision across seven
Asian cities found that these entities often face resource
shortages, particularly a lack of skilled personnel, which
impairs their capacity to fulfil their mandates.62 Thus, it is
evident that lack of capacity and resource scarcity are not
endemic to rurally administered towns.

A census data-based inquiry in India on the administrative
status and access to basic services, including water and
sanitation, also found that STs do not necessarily fare better
than CTs63 and argued that service outcomes are shaped by
the extent of decentralisation and the degree to which powers
are devolved to urban local bodies (ULBs) by the states. It
further says that the institutional arrangements adopted by
state governments significantly influence the ability of
municipal governments to participate in decision-making
processes at the state level. Urban development in India
remains a highly centralised process, predominantly
controlled by state governments, with ULBs, except the ones
in metropolitan cities, having limited or no role.60,63,64 As
Bhagat says, “state governments continue to take decisions
on such matters as rates of user charges, property tax,
octroi,¶ role of parastatals in water supply and sanitation
services, etc., with little reference to ULBs that are affected by
these decisions”.30 A study on decentralized governance and
water service delivery in Adama City, Ethiopia, reveals a
mismatch in authority: while urban local governments are
responsible for delivering water services, the regional state
governments retain control over structural design, funding,
and staffing.57 This centralisation also affects how ULBs
engage with state-level decision-making institutions, leaving
them with little agency to improve service delivery.63 As
Ghosh and Das65 caution in their conclusion on whether the
statutory status makes a difference in CTs, governance
transitions must be context-sensitive, taking into account not
only governance structures but also other broader
determinants, including the perspectives of residents.

As the Global South continues to urbanise at an
unprecedented rate, rural–urban transition zones will
increasingly emerge, necessitating a long-term institutional
response beyond the shift in governance. Allen acknowledges
the inadequacy of the ‘centrifugal view’ inherent in urban
planning to solve the problems of peri-urban areas and
argues that for addressing both the immediate needs and
long-term sustainability challenges in transition zones there
is a need to establish dedicated fora tailored to these
regions,66 a recommendation echoed by an IRC thematic
paper on small-town water services.67 This paper highlights
the demographic, geographic, governance, and economic
complexities of small towns, emphasising the need for
diverse service delivery models in such zones. It also
advocates for the creation of a specialised unit within the
national government to focus on peri-urban water issues.
Similarly, a study on institutional realignment for water
service provision in small towns in Africa also proposes two
such institutional options: establishing a dedicated
department within the national WASH agency or creating a
peri-urban unit within the urban utility to manage these
transitioning small towns.68 A viable solution lies in
establishing dedicated units within state-level water

¶ Octroi is a tax to be paid to the local bodies when goods enter the area under
jurisdiction of local bodies.
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departments, equipped with adequate technical expertise and
contextual understanding, to support local governments in
planning, implementing, maintaining, and monitoring water
projects in rapidly urbanising small towns.

The settlement type was found to have an effect on all
dimensions studied except the reliability of water supply in
both regions. Further, consistent with existing literature,
services were found to be poor in low-income
settlements.12,69 The long-term resident settlements were
only marginally better than low-income settlements. These
long-term resident settlements, mostly occupying the central
core of cities and towns, are plagued by aged infrastructure
and space constraints, offering little room for additional
infrastructure. The new water projects, which are generally
located in city peripheries, tend to benefit peripheral areas
more than the core. Apartments occupied by middle- and
high-income residents had better coping mechanisms, and
these settlements unsurprisingly reported better services,
resonating what Allen points out on the high-income-driven
coping mechanisms differentiating water-poor low-income
and water-poor high-income HHs in peri-urban localities.69

4.1 Positionality

The lead researcher previously worked in the national
government's Department of Drinking Water in India,
responsible for rural water supply, prior to undertaking this
research. As the current study is based on quantitative data
analysis, this prior professional background has limited
potential to influence the empirical results. Nonetheless, it is
acknowledged that the researcher's professional experience
and prior knowledge may have shaped the interpretation of
findings.

5. Limitations of the study

A key limitation affecting external validity is that household
surveys in both regions were conducted during the summer
season. Water service dimensions such as regularity,
quantity, and reliability are strongly influenced by seasonal
variations, particularly in a monsoon-dependent country like
India. As a result, generalisations to other seasons or to peri-
urban contexts with different climatic patterns should be
made with caution.

6. Conclusion

The comparative analysis of water services across different
types of towns under rural administration, namely, newly
urbanising areas (young CTs) and those with a longer history
of urbanisation (old CTs), and towns that have transitioned
to statutory urban governance (STs), revealed no consistent
pattern. Among the six water service parameters studied, only
two showed statistically significant differences between town
types in both the Mumbai and the Chennai metropolitan
regions. STs outperformed CTs only in terms of accessibility,
average hours of water supply per day, and frequency of

service breakdowns. These findings question the widely held
assumption that transitioning to urban governance
inherently leads to improved water services in rapidly
urbanising villages. Instead, they echo insights from previous
research, which attributes continued service deficiencies in
areas under urban governance due to partial decentralisation
and the incomplete devolution of financial and
administrative powers by state governments, factors that
constrain local governance capacity. Evidently, a mere
administrative shift to urban status does not ensure water
service improvements.

Regarding the influence of settlement types on water
service outcomes, the results align with existing literature:
low-income settlements consistently reported poorer service
levels. Long-term resident settlements fared only marginally
better than low-income settlements. In contrast, apartments,
typically inhabited by middle- and high-income HHs,
exhibited stronger coping mechanisms and consequently
reported better service conditions.

In light of these findings, it is imperative that policy
responses to water-related challenges in fast-urbanising
villages should go beyond simply bringing such areas under
urban governance. Alongside infrastructure upgradation,
programme implementers must prioritise capacity-building
efforts for both rural and urban local bodies within large
metropolitan regions and ensure timely and adequate
transfer of financial and human resources. Moreover,
inclusive institutional mechanisms must be established to
meaningfully engage both STs and CTs in participatory urban
development planning concerning their area. Further,
governments must also plan for setting up specialised peri-
urban units within the national and state water departments,
which can serve as agencies responsible for supporting the
planning and implementation of water projects in peri-urban
areas. The unique constraints faced by long-term resident
settlements necessitate innovative engineering and technical
interventions tailored to their specific conditions. Meanwhile,
in low-income settlements, where service delivery remains
particularly poor, equity-focused drinking water programmes
are to be designed. Civil society organisations have a critical
role to play in informal low-income contexts, especially given
the reluctance of public agencies to intervene until such
areas are officially ‘formalised’.

Ultimately, these findings challenge the dominant narrative
in peri-urban research that equates the transition from rural to
urban governance with improved service delivery. Rather than
treating urban governance as a universal solution, policymakers
and practitioners must prioritise the institutional strengthening
of local governments, ensure their active participation in urban
development planning, and adopt inclusive, stakeholder-driven
approaches when considering shifts in governance.
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