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ABOUT THE REPORT
Safe Water Network India (SWNI) has written this report in collaboration with its knowledge partner The National
Institute of Urban Affairs (NIUA), both partners of the United States Agency for International Development (USAID) WASH
Alliance. This report summarizes the key outputs from a three-year partnership between Safe Water Network India (SWNI)
and USAID during the period 2014-2017. The outputs included seven reports (“Drinking Water Supply for Urban Poor: Role
of Urban Small Water Enterprises,” October 2016; four city reports: Delhi, Hyderabad, Mumbai, Visakhapatnam, 2016; “Policy
and Enabling Environment,” September 2017; and “Performance Standards” ), as well as the development of Digital Tools.
This report, developed after the conclusion of the grant project period, seeks to advance the findings of the above body
of work to respond to the urgent and increasing need to provide safe drinking water to India’s water-stressed cities. It
recommends including small water enterprises (SWEs) in city planning for the creation of resilient cities. It also highlights
the benefits and potential of expanding the SWE category in the urban environment, and recommends enhanced
collaboration and partnerships between the government and the private sector to achieve this objective.
Beginning by introducing the urban slum landscape and the existing water supply scenario for its inhabitants, the report
goes on to describe how urban small water enterprises (USWEs) can provide a viable and sustainable complementary
solution to the government’s piped-water efforts to meet the needs of the urban poor and support the transformation of
safe-water-stressed cities into resilient cities. It further outlines the requirements to enable USWEs to meet the needs of
the urban poor by creating a more conducive environment and a regulatory framework for the advancement of USWEs.
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 ecommended Performance Standards for Small Water Enterprises https://www.safewaternetwork.org/sites/default/files/SWN_Recommended_
R
SWE_Performance_Standards.pdf

Visakhapatnam Rapid Assessment: https://www.safewaternetwork.org/sites/default/files/Safe%20Water%20Network_Visakhapatnam%20City%20Report.pdf
Hyderabad City Assessment: https://www.safewaternetwork.org/sites/default/files/Safe%20Water%20Network_Hyderabad%20City%20Report.pdf
Mumbai City Assessment: https://www.safewaternetwork.org/sites/default/files/Safe%20Water%20Network_Mumbai%20City%20Report.pdf
New Delhi City Assessment:https://www.safewaternetwork.org/sites/default/files/Safe%20Water%20Network_Delhi%20City%20Report.PDF
Urban Sector Report: https://www.safewaternetwork.org/sites/default/files/2016_India_Urban_Sector_Review.pdf
Policy & Enabling Environment Report: http://www.safewaternetwork.org/sites/default/files/SWN_Policy_Enabling_Environment.pdf
Digital Tools on Play Store:
• https://play.google.com/store/apps/details?id=com.microware.waterqualitytool
• https://play.google.com/store/apps/details?id=com.microware.plantaudittool
• https://play.google.com/store/apps/details?id=com.microware.fvt
Digital Tools on WASHFunders Portal: http://washfunders.org/finding-solutions/monitor-and-evaluate/monitoring-tracking-tools-and-resources/

www.safewaternetwork.org
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LETTER FROM RAVINDRA SEWAK
TRUSTEE, SAFE WATER NETWORK INDIA

Dear Colleagues,
This report, a collaboration between Safe Water Network India and National Institute of Urban Affairs (NIUA),
both USAID WASH Alliance Partners, puts forward recommendations to support the transformation of India’s
cities from water-stressed to resilient with respect to safe drinking water.
Making cities safe from disaster is everybody’s business. The mayors, urban local bodies (ULBs), and other
government entities are the key players, responsible for delivering essential services to their citizens (water,
shelter, health, education, transportation, etc.) and for lessening the risk to cities and making them resilient
against the effects of climate change, burgeoning populations, and safety issues. However, in addition to national
and local governments, all institutions and citizens—including associations; international, regional, and civil
society organizations; donors; the private sector; academia; and professional associations—have a role to play in
reducing the risks that cities face. It will be through a collective effort by all of these key stakeholders that we
will build resilient cities.
Cities’ water supply is facing increasing demands from the growing migratory population due to an
unprecedented pace of urbanization. In India, nearly 17 percent of the urban population (65 million people)
live in slums and more than 50 percent of the 14 million urban poor families lack access to safe piped water
supply.2 This gap in supply is often met by ULBs through provision of community-level standpipes or tankers.
However, the quality of water from these sources is usually poor, and water supply is often available for only a few
hours a day, resulting in increased costs from water-borne diseases and a lack of access for the poor. Urban small
water enterprises (USWEs)3 can address the unmet need to provide high-quality treated water, complementing
the government’s piped-water efforts. These USWEs offer the dual advantage of providing reliable, safe, and
affordable drinking water 24/7, as well as generating livelihoods.
To achieve the objective of safe water for resilient cities, small water enterprises (SWEs) need to be included in
India’s city planning; a more conducive policy and enabling environment and regulatory framework is needed;
and the government and the private sector need enhanced collaboration and partnerships for the advancement
of SWEs. We are excited by the potential impact of expanding the SWE category in the urban environment and
building partnerships with the guidance of the Government of India and other associated stakeholders.
We welcome your ideas about how to move this work forward to serve the many Indians in need of safe water,
and make our cities resilient to the challenges of safe water supply.

Ravindra Sewak,
Trustee, Safe Water Network India

2

India Urban Sector Review (2016). Internal research in four cities (Delhi, Hyderabad, Mumbai, Visakhaptnam) under USAID WASH Alliance project.
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 mall water enterprises (SWEs) commonly refers to a range of entities that provide water to consumers beyond the reach of piped water, either through stationary
S
water points, such as kiosks or standpipes, or through mobile units, such as tankers, trunks, or door-to-door delivery. In this report, small water enterprises are
defined as water kiosks that provide safe, affordable water.

www.safewaternetwork.org
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EXECUTIVE SUMMARY
Cities face a growing range of adversities and challenges in the 21st century, from the effects of increasing migrant
populations to climate change,4 inadequate infrastructure, and pandemics. The availability of safe drinking water is
prominent among them. Resilience is what enables cities to adapt and transform in the face of these challenges, helping
them to prepare for both the expected and the unexpected.5 In April 2018, 100 Resilient Cities (100RC), pioneered by the
Rockefeller Foundation and the National Institute of Urban Affairs (NIUA), announced a formal partnership to expand
collaborative resilience-building efforts in India.6 Safe drinking water supply is prominent among the adversities and
challenges facing India, and the issue is expected to worsen as both migration and the pace of growth accelerate in urban
cities and slums.
The current infrastructure broadly, and the provision of safe water supply specifically, are insufficient to meet the
demands of the growing population, a major chronic stress facing urban India. Nearly 820 million people in India live
beyond treated piped water.7 The Niti Aayog’s “Composite Water Management Index” (CWMI) report, published in June
2018, highlights that India is facing the worst water crisis in its history with millions of lives and livelihoods under threat.
Currently, 600 million Indians face high to extreme water stress and about 200,000 people die every year due to inadequate
access to safe water.8 The crisis is only going to get worse. By 2030, the country’s water demand is projected to be twice
the available supply, implying severe water scarcity for hundreds of millions of people and eventually, an approximately
6 percent loss in the country’s GDP.9
The Government of India launched several initiatives in 2015 to address the challenges resulting from the rapid pace
of urbanization, and to promote efforts aligned with achieving Sustainability Development Goal (SDG) 6, which
addresses issues pertaining to water and sanitation, and SDG 11, which deals with sustainable cities and communities.
Among them were the Atal Mission for Rejuvenation and Urban Transformation (AMRUT) and the 100 Smart Cities
Mission, which are aimed at recasting India’s urban landscape and making urban areas livable, sustainable, smart,
and inclusive.
While these initiatives are critical, the Government of India also needs to create a more conducive enabling
environment for businesses to contribute to innovation, and for local community initiatives to thrive. Building the
future resilient city is not a matter of building infrastructure alone, but rather creating an environment to support
partnerships between the government and the private sector, and to facilitate the implementation of local community
initiatives. Small water enterprises10 are a solution that can meaningfully contribute to safe water supply and resilient
cities. With the pace of urbanization increasing, it is important for the Government of India to increase the number of
urban local bodies (ULBs) to promote their role in the planning and development of urban areas, bring efficiency to the
conduct of businesses, and ensure effective service delivery for, and participation by, the populations most in need.
Urban small water enterprises (USWEs) provide a safe, reliable, affordable, and sustainable alternative in addressing
the need gap among consumers in many cities and towns. USWEs require a lower investment than an alternative
supplemental water supply, yet they reduce incidences of waterborne disease, generate livelihoods, and prevent
reliance on expensive plastic bottled water, thereby addressing the scourge of plastic pollution. As such, they provide a
sustainable alternative to water tankers and standpipes that consumers are currently using,11 sources that may become
recontaminated during piped transmission due to intermittent water supply. SWEs can fill the gap while ULBs work
toward providing piped water supply.
4

 limatic change through droughts, floods, unpredictable rainfall, and water flows can put water supply systems at risk; source:
C
http://www.who.int/water_sanitation_health/publications/vision_2030_summary_policy_implications.pdf

5

100resilientcities.org

6 100resilientcities.org/100rc-niua-announce-national-effort-build-urban-resilience-ind…
7

Census 2011

8 WRI Aqueduct; WHO Global Health Observatory
9

McKinsey & WRG, “Charting our water future,” 2009; World Bank; Times of India

10

Decentralized water treatment kiosks that provide safe, affordable water to consumers.

www.safewaternetwork.org
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Including small water enterprises (SWEs) in urban planning for the creation of resilient cities expands the options for
government provision of safe water and can facilitate direct investments and development in ways that will support
the Government of India’s plan, and contribute to urban growth and renewal. For a capital investment of roughly INR
4,000 crores (US$592 million),12 USWEs can provide 35 million people, or roughly half of all urban slum dwellers in India,
with sustainable access to affordable, safe drinking water.
Mainstreaming USWEs into urban resilience planning requires increased partnerships and collaboration between the
government and the private sector, and the facilitation of a conducive enabling environment. For local governments
to progress to implementing USWEs, there is a need to accelerate local action by addressing supply gaps, standardizing
approaches, mobilizing financing, and forming key stakeholder coalitions. This includes empowering ULBs and setting
up performance standards that can provide the basis for the ULBs and other regulatory bodies to measure and monitor
USWEs. Digital tools can support efficient, systematic monitoring and evaluation efforts.
In addition, specific recommendations need to be addressed to improve the environment in which USWEs operate,
if USWEs are to realize scale and sustainability in India. The full set of recommendations is highlighted in The Way
Forward, Section 5 of this report. The key recommendations that require urgent attention are listed below. Resolving these
most critical issues will enable USWEs to become part of the Government of India’s water supply provision plans, and
promote the inclusion of USWEs in support of resilient cities.
Critical Recommendations to Scale USWEs
OPERATIONAL
• Facilitate infrastructure availability and access during the preconstruction phase, i.e., identification and access to the
infrastructure site, electricity connection, and raw water availability, then post-construction, facilitate timely delivery
and sufficient quantity of raw water
FINANCIAL
• Set pricing that is affordable to the general public yet allows implementers to achieve sufficient financial viability to
maintain operations
• Create hybrid financing mechanisms for major capital maintenance by ULBs
INSTITUTIONAL
• Establish standard monitoring process for USWEs with respect to maintaining quality standards, reliability, consumer
activation, and operator training
• Provide single window clearance with a single oversight body assigned for approvals. Initiate service provider
performance benchmarking for self-regulation of USWEs

11

 ata and insights on consumers’ access to water were derived from consumer research conducted in slums in four major cities as part of the
D
Safe Water Network initiative in partnership with USAID.

12

Exchange rate $1= INR 68

www.safewaternetwork.org
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ABBREVIATIONS
AMRUT

Atal Mission for Rejuvenation and Urban Transformation

ATW

Any Time Water

COCO

Company-Owned, Company-Operated

DJB

Delhi Jal Board

DMC

Delhi Municipal Corporation

DSS

Decision Support System

GDP

Gross Domestic Product

GHMC

Greater Hyderabad Municipal Corporation

GoI

Government of India

GVMC

Greater Visakhapatnam Municipal Corporation

HH
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Ministry of Urban Development
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National Institute of Urban Affairs
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Self-Help Group
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SWE
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WaterHealth India

WRA

Water Regulatory Authority

www.safewaternetwork.org

7

SMALL WATER ENTERPRISES | PROVIDING SAFE DRINKING WATER FOR RESILIENT CITIES

FIGURES AND TABLES

LIST OF FIGURES
Figure 1: Trend in Urbanization (Percentage of People Living in Urban Areas)

11

Figure 2: Statewise Share of National Slum Population, by State

11

Figure 3: Projected Growth (%) of India’s Urban Agglomerations from 2015 to 2035 (Millions)

12

Figure 4: Slum HHs as a % of Total HHs

12

Figure 5: Government Programs to Promote SDG-6 (water & sanitation) & SDG-11
(Sustainable Cities & Communities)

13

Figure 6: Status of Current Urban Water Supply

15

Figure 7: Government’s Urban Water Supply Policy and Programs (1983-2018)

15

Figure 8: Primary Source of Drinking Water for Slum an Non-Slum Households (%)

16

Figure 9: P
 ercentage of People with 135 LPCD Water Supply in Smart- and Non-Smart Cities
[SOURCE: Safe Water Network’s Urban Small Water Enterprise]

17

Figure 10: L
 itres Per Day Water Requirement (in Millions) for the Migratory Population
(Drinking and Cooking) in Six Major Cities

18

Figure 11: CapEx Per Capita and OpEx per Litre Under Different Water Supply Methods

21

(for Different Size Populations)
Figure 12: A
 ffordability and Range of Various Drinking Water Sources by Income Group

22

(according to expert interviews)
Figure 13: Regulatory Bodies for Urban Small Water Entreprises (USWEs)

23

Figure 14: SWE Governance Models

24

Figure 15: K
 ey Findings from Assessment of the Urban Poor in Slums in Four Cities in India
(comparing slums with & without SWEs)

26

Figure 16: Key Findings of Consumers Research

27

Figure 17: SOFIE Performance Standards

29

Figure 18: Strategies to Overcome Barriers for Advancement of SWEs

30

LIST OF TABLES
Table 1: Funding Models for USWEs

25

APPENDIX
Case Study 1: Surekha - Mobilizer for SWNI

31

Case Study 2: IoT-enabled Swajal Water

31

Case Study 3: SDMC to Install 100 Water ATMs

32

Case Study 4: Water Health ATM at Railway Station

32

Case Study 5: Solared-Powered ATM by Sarvajal

33

www.safewaternetwork.org

8

SMALL WATER ENTERPRISES | PROVIDING SAFE DRINKING WATER FOR RESILIENT CITIES

A Resilient City is a city that has the
capacity to absorb shocks and stresses to
its social, economic, and technical systems
and infrastructures, enabling it to maintain
essentially the same functions, structures,
systems, and identity in the face of
these challenges.

For Safe Drinking Water, cities face a
water supply scourge against a backdrop
of population growth, urbanization, and
climate change. This has led to a complex
knot of interrelated stresses on the existing
infrastructure and put pressure on water
availability. Preparing for the needed
resilience to meet today’s and tomorrow’s
requirements for safe drinking water
means developing robust and resilient
infrastructure networks and solutions
that can meet the surge of demand by city
migrants while optimizing services for
other urban residents.

www.safewaternetwork.org
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container of
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1. INDIA URBAN LANDSCAPE
Unprecedented Pace
of Urbanization
The burgeoning migratory population in the
cities has led to an unprecedented pace of
urbanization, stressing cities’ infrastructure.
As of 2011, about 31 percent of India’s 1.2 billion
population lived in urban areas, and it is expected
to reach more than 50 percent by the year 2050
(Figure 1). The growth rate in the urban and slum
populations between 2001 and 2011 was 34 percent
and 24 percent respectively, compared with 18
percent in India’s overall population.13
Roughly 13.9 million households (about 65
million people), or 17.4 percent of urban Indian
households, live in slums. The slum populations
in India are highly concentrated, with about 75
percent of the national slum population, as of
2011, living in seven states (Figure 2). India’s largest
cities are projected to continue to grow at a rapid
pace, with an average growth rate of 60 percent
over the next two decades14 (Figure 3).15 A high
percentage of the households in these cities are
living in slums.16 (Figure 4)
This exponential and unplanned growth of
cities and slums fueled by migration poses a key
challenge to supplying water, both in quantity
and quality, and presents significant challenges
in planning for adaptive, resilient cities to meet
the demand for safe, reliable water supply,
particularly for underserved slum populations.

FIGURE 1 Trend in Urbanization (Percentage of People

Living in Urban Areas)

The Growing Urban Footprint
The growing
Urbanization Share (5)

>50.0
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Urbanization share (%)
31.16
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2011 2050

FIGURE 2. Statewise Share of National Slum
Population
by State
Share of National Slum Population,
FIGURE
2 Statewise
by State

Share of National Slum Population, by State
(Census
2011) Slum Population, by State (Census 2011)
Share National
Maharashtra
Others

18%

25%

16%

Delhi

3%

Madhya
Pradesh

Andhra
Pradesh

9%

Tamil Nadu

9%

10%
10%
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Total - 65m People
2011 Census covers Andhra Pradesh as an entire state, which has since
*2011
Census
covers
Andhra
Pradesh as an entire state, which has since split into
split into
two
states
in June
2014

two states in June 2014

13

Census 2011

14

Times of India, https://timesofindia.indiatimes.com/city/delhi/by-2035-delhi-will-be-almost-mumbai-kolkata/articleshow/64212264.cms

15

 rban agglomerations: An urban agglomeration is a continuous urban spread constituting a town and its adjoining outgrowths (OGs), or two or more physically
U
contiguous towns together with or without outgrowths of such towns.

16

SWN report, “Drinking Water Supply for Urban Poor: Role of USWEs”

www.safewaternetwork.org
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FIGURE
3 3: Projected
Figure
Projected Growth
Growth(%)
(%)of
ofIndia’s
India’sUrban
urbanAgglomerations

from 2015
to2015
2035to
(Millions)
agglomerations
from
2035 (millions)

Growth (%)

2035

2015

25.9

Delhi
19.3

Mumbai
14.4

Kolkata
10.1

Bangalore

8.7

Hyderabad

7.1

Ahmedabad
Surat

5.7

Pune

5.7

Kozhikode

FIGURE 4
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FIGURE 4. Slums Housholds (HHs) as a % of Total HHs, Census 2011
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Source: Safe Water Network’s Assessment Report “Policy Enabling Environment for Urban
Small Water Entreprises - 2017”
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India’s urban population (currently 449
million) has grown by 31.8% in the past
decade, compared with the national
growth average of 17.6%, and by 2031 the
urban population is expected to rise to
600 million people*

42 cities in India
have population
in excess of
1 million; this
number is expected
to surge to 68
cities by 2030.

India spends only $17 per
capita every year on urban
infrastructure compared to
the global benchmark of
$100 per capita

*The Global Commission on the Economy and Climate. “The New Climate Economy: Better Growth, Better Climate.” (2014)

Addressing the Challenges
The Government of India launched several new initiatives in 2015 to address the challenges brought on by the pace of
urbanization. These include the Atal Mission for Rejuvenation and Urban Transformation (AMRUT), Housing for All
(Urban) Scheme, and the 100 Smart Cities Mission. These initiatives are aimed at recasting India’s urban landscape and
make urban areas livable, sustainable, smart, and inclusive, while driving the economic growth of the country.
In addition, the Government of India instituted programs to promote the United Nations’ Sustainable Development Goal
(SDG) 6, to ensure availability and sustainable management of water and sanitation for all, and SDG 11, to make cities and
human settlements inclusive, safe, resilient, and sustainable, as summarized in Figure 5.
The Government of India has also developed plans and implemented policies and restructuring initiatives over the past 35
years to address the need for improved city water supply services.
FIGURE 5 Government Programs to Promote SDG 6 (Water & Sanitation) &

SDG 11 (Sustainable Cities & Communities)

SDG 6

CLEAN WATER
AND SANITIATION

SDG 11

l

MINISTRIES

PROGRAMS

Ministry of Water Resources,
River Development & Ganga Rejuvenation
(MoWR, RD & GR)

l

l

Ministry of Urban Development

l

Ministry of Drinking Water and Sanitation

l

Ministry of Environment and Forests

National Water Policy (1987, 2001, 2012)
Interstate River Water Disputes Act (1956, Amended 2002, 2017)
l National River Conservation Program
l Ganga Action Plan 1986 & 1993, Mission Clean Ganga 2009,
Namami Ganga Programme 2014
l Har Ghar Jal 2030
l

l

Ministry of Urban Development

l

l

Ministry of Housing and Urban
Poverty Alleviation

l

SUSTAINABLE
CITIES AND
COMMUNITIES

www.safewaternetwork.org

Jawaharlal Nehru National Urban Renewal Mission (JNNURM)
Smart Cities Mission [includes water]
l Atal Mission for Rejuvenation and Urban Transformation
(AMRUT)
l Pradhan Mantri Awas Yojana (Housing for All-2022)
l Heritage City Development & Augmentation Yojana (HRIDAY)
l Rajiv Awas Yojana (including BSUP & IHSDP)
l Indira Awas Yojana (IAY)
l Pradhan Mantri Adarsh Gram Yojana (PMAGY)

13

Mother and son
carry a container
of water from
an iJal Safe
Water Station
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2. URBAN WATER SUPPLY IN SLUMS
Despite significant efforts by the Government and
Urban Local Bodies (ULBs) to address the need for
safe, sustainable water supply at policy level, it has not
been possible to keep up with demand, given the pace
of urbanization (Refer Figure 6). The ULBs’ priority
has been to meet the piped water standard service
level benchmark of 135 litres per capita per day, 24x7
safe water set by the Ministry of Urban Development
(MOUD) for water supply. However, a large number of
India’s urban residents lack access to safe drinking
water in sufficient quantity and on a sustainable basis.
About 70% of municipal tap water consumers in India
get only 69 LPCD for less than three hours per day.17

FIGURE 6

Status of Current Urban Water Supply

Access to piped water supply has decreased from 74% to
69% in urban areas during the period from 2001 to 2015

163 million people (75% of urban population) do not have
adequate availability of public water (135 LPCD Benchmark)

124 million people (61% of urban population) gets piped
water for less than three hours a day.
Source: SLB Handbook 2010-2011; Census 2011

FIGURE 7

Government’s Urban Water Supply Policy and Programs (1983-2018)

Irrigation
Department
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Ministry of
water resources,
expected to focus
more on water
resource policy
issues

74th Constitutional
Amendment Act of
1992 transferred
administrative
urban functions to
urban local bodies,
including water
supply

National water
policy set the stage
for the states to
evolve their own
policies, revised
in 2012

2015, 14th Finance
commission released.
Atal Mission for
Rejuvenation and Urban
transformation (AMRUT)
100 smart cities mission

2015
2002
1992

1985

2005
1997

1987
1983

National water
resource council
was set up on
10th March,1983

17

2018

India’s first
National Water
Policy was
released in
1987

Ninth five year
plan of the planning
commission
(1997-2002):
suggested reforms
and restructuring
of the water sector

Jawaharlal
Nehru National
Urban Renewal
Mission (JNNURM)
launched by
Government
of India under
ministry of urban
development

Smart city
mission, Swach
Bharat Mission,
Startup India

Urban Sector Report: https://www.safewaternetwork.org/sites/default/files/2016_India_Urban_Sector_Review.pdf
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More than 50 percent of the 14 million urban poor families in slums do not have
access to clean tap water at home despite ULBs’ piped-water efforts.18
Figure 8: Primary source of drinking water for non-slum
HHs and8 slum
HHsSource
(in %)(Census
2011)
Primary
of Drinking
Water for Slum and
FIGURE
Non-Slum Households (%)

The Government of India
introduced the concept of “smart
city” in 2015, under the Atal Mission
for Rejuvenation and Urban
Transformation (AMRUT) program,
with the goal of developing the
selected 100 cities as the economic
hubs of the nation. In the selected
100 “smart cities,” only 43 percent
of people receive water supply at
or above the benchmark level of
135 LPCD. By comparison, in the
“non-smart cities,” only 11 percent
of people receive the benchmark
levels of water supply.
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Source: Census of India, 2011

18

Safe Water Network’s Assessment Report, “Policy Enabling Environment for Urban Small Water Enterprises-2017”

www.safewaternetwork.org
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Percentage of People with 135 LPCD Water Supply in Smart- and Non-Smart Cities
(as of 2016)

% of People in Non-Smart Cities

Figure 7. Percentage of People in NonPercentage of People in Smart cities
Smart
Cities with 135 LPCD Water Supply
with 135 LPCD Water Supply
100

11
89

Total

>=135 LPCD

Figure 6. Percentage of People in Smart
Percentage of People in Non-Smart cities
Cities
with
135Water
LPCDSupply
Water Supply
with 135
LPCD

% of People in Smart Cities

FIGURE 9

<135 LPCD

100

43
57

Total

>=135 LPCD

<135 LPCD

Source: Safe Water Network’s Report “Urban Small Water Enterprises for Smarter Cities (India) – 2016”

As the rural population migrates to urban settlements, the water
requirement per person more than triples, with the standard for
urban settlements at 135 LPCD vs. the standard for rural of 40 LPCD.
Further, there will be a growing need for safe and sustainable water
supply. The total water requirement to meet all needs (i.e. drinking,
cooking, domestic use, ablution, etc.) of the migratory population at
135LPCD across six major cities in India is expected to increase by
56 percent from 10,584 million litres per day in 2015 to 16,538 million
litres per day in 2035.

www.safewaternetwork.org

The total water requirement for
all needs at 135 LPCD for the migratory
population across six cities mentioned
in Figure 10 is projected to increase
by 56% from 10,584 million liters
per day in 2015 to 16,538 million liters
per day in 2035.
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FIGURE 10

Litres Per Day Water Requirement (in Millions) for the Migratory
Population (Drinking and Cooking) in Six Major Cities
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Figure 10 is based on the projected growth in migratory population (urban agglomerations), and the benchmark per capita
water requirements for meeting basic needs for drinking (3 LPCD) and cooking (5 LPCD).19 The greatest need will be in
Delhi, where total litres per day will increase from 207 million in 2015 to 346 million in 2035.
The standards for urban India, i.e., 135 LPCD, are lower than those for many developed cities. For example, Singapore is
162 LPCD,20 and the average for European cities is 150 LPCD.21
As per the Niti Aayog’s latest report, “Composite Water Management Index 2018,” 21 major cities, including New Delhi,
Bengaluru, Chennai, and Hyderabad, will run out of groundwater by 2020, affecting around 100 million people.22 With each
city sourcing its water from great distances and multiple sources, in the near future a stress could impact water supply in
urban settlements, unless the urban city planning process focuses on reduction of Non Revenue Water (NRW) and makes
distribution more efficient.

19

Retrieved from: http://archive.indiawaterportal.org/ask/5205

20

Retrieved from: http://www.thirdworldcentre.org/wp-content/uploads/2015/05/watmansing.pdf

21

Retrieved from: https://openknowledge.worldbank.org/bitstream/handle/10986/4441/wbro_25_2_263.pdf?sequence=1

22

Retrieved from: https://www.financialexpress.com/lifestyle/water-a-biggest-crisis-points-in-the-world-today-here-is- how/1235545/

www.safewaternetwork.org
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Urban
residents utilizing
USWEs

www.safewaternetwork.org

19

Urban residents
lining up to
receive water
from a tanker,
which may
pose water
quality risks

www.safewaternetwork.org
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3. S ECURING DRINKING WATER
FOR THE URBAN POOR
Small Water Enterprises
Small water enterprises (SWEs),23 decentralized water kiosks that provide safe,
affordable water to consumers, are a viable and sustainable solution to meet the
needs of the urban poor, work in conjunction with piped water, and support the
achievement of resilient cities.

SWEs work in conjunction
with piped water and
support the achievement
of resilient cities

Promoting SWEs will also help achieve the United Nations’ Sustainable Development
Goal (SDG) 11 to make cities inclusive, safe, resilient, and sustainable, and SDG 6.1 to
ensure availability and sustainable management of water for all by 2030.

The benefits are many, including comparatively low investments and operating costs, the reduction in plastic, and the
creation of livelihoods. The key benefits are highlighted below.
•S
 WEs are cost-efficient. They have a lower capital expense (CapEx) and a comparatively attractive per-litre
operating expense (OpEx) compared with other solutions (Figure 11).
USWEs are significantly lower in capital cost compared with piped water supply and point-of-use water treatment, and are
a cost-effective option from an operating expense perspective. As shown in Figure 11, the CapEx per capita and OpEx per
capita for SWEs, compared with other water supply methods, is comparatively attractive.24
FIGURE 11

C
 apEx Per Capita and OpEx per Litre Under Different Water Supply Methods
(for Different Size Populations)

CapEx Per Capita under Different Water Supply Methods
(for different size populations)

OpEx Per Liter under Different Water Supply Methods
(for different size populations)

Fig 11: CapEx Per Capita Under Different Water Supply Methods (for different size population)
Fig 11: OpEx Per Liter Under Different Water Supply Methods (for different size populations)
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Source: Safe Water Network, India Urban Sector Review.

23

“Small water enterprises (SWEs) commonly refer to a range of entities that provide water to consumers beyond the reach of piped water, either through stationary
water points, such as kiosks or standpipes, or through mobile units, such as tankers, and door-to-door delivery.”

24

Safe Water Network, Urban India Sector Review

www.safewaternetwork.org
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• SWEs can rapidly fill the water-access gap in urban slums, providing safe and affordable water to the base
of the pyramid and low-income populations at affordable prices. They can be rolled out rapidly since the only
requirements are electricity and a water source, while ULBs work to provide piped water supply.
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Source: Expert interviews conducted by Safe Water Network in four cities (Delhi, Mumbai, Hyderabad, Visakhapatnam)
in 2015 and 2016

• Point-of-entry (POE) SWEs in the urban housing colonies save water by reducing wastage compared with
point-of-use (POU) systems used at home: point-of-entry SWEs, installed at the entrance of each district metered
area (DMA), can reduce wastage as they purify water for a limited window of time and use technologies that waste
minimal amounts of water. SWEs, unlike POU systems, use ultrafiltration (UF) instead of reverse osmosis (RO) when
the source water is surface water and RO systems waste water. A further advantage of SWEs compared with POU
systems is that the systems used do not strip water of all essential minerals.
• SWEs reduce the plastic scourge: Anytime Water Machines (ATMs), that provide 24/7 safe water, available in a
range of quantities, eliminate the need for plastic bottle use. It is estimated that about 100 water ATMS at suburban
railway stations have the potential to negate the use of nearly 250,000 (2.5 lakh) individual single-serve plastic
bottles every day.25 In addition, SWEs further reduce use of plastic by making water available in reusable containers.

25

Retrieved from: https://timesofindia.indiatimes.com/city/mumbai/water-atms-plug-plastic-bottles-use/articleshow/63966114.cms
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• SWEs generate livelihoods: On average, at least three people, per SWE, from the community benefit from jobs
generated through SWEs, including the entrepreneur, the operator, and the distributor/auto driver.
For small water enterprises to realize their potential, they need to be included in the urban water policy
framework as an alternative solution, along with piped water. Frameworks and institutions are in place to monitor
and provide oversight of SWEs. City water programs are regulated by designated water institutions and regulatory
authorities for small water enterprises, as reviewed in Figure 13.
FIGURE 13

Regulatory Bodies for Urban Small Water Enterprises (USWEs)
Public Health Engineering
Department (PHEDs)

Urban Local Bodies (ULBs)
l

l

l

These are Specialized state
agencies that plan design and
execute water supply schemes
in the respective states and
generally operate them

Municipal Corporations
(Mahanagar Nigam): Govern
cities with >1lac population
Nagar Panchayat: Govern towns
with 11k to 25k population
Municipal Councils: Govern
cities with 25k-1lac population

Central Pollution
Control Board (CPCB)
CPCB was constituted in 1974
under the water (Prevention and
Control of Pollution) Act. It provides
technical services to the Ministry
of Environment and Forests. Its
principal functions are to maintain
and restore the country’s water
bodies and disseminate statistical
data on water pollution through
water quality monitoring (WQM)
and Surveillance activities.
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WATER
INSTITUTIONS
&
REGULATORY
AUTHORITIES

Water Regulatory
Authority (WRA)
Post liberalization water sector
reforms facilitated the transfer
of some regulatory powers and
functions from ministries and
government departments to
“autonomous” WRAs. Setting up
a separate authority for water
regulation was first adopted in
Andhra Pradesh Water Resources
Act the Maharashtra Water
Resources Regulatory Authority Act,
2005.
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Urban Small Water Enterprise (USWE) Governance Models
A range of governance models are available for USWEs to provide affordable drinking water to the urban poor based
on various funding and management needs and availability. Broadly, there are three types of governance/ownership
models (Figure 14), each with strengths and challenges as described below. These include: i) ULB tendered, CompanyOwned, Company-Operated (COCO); ii) ULB Owned, Self-Help Group (SHG) Managed; and iii) Philanthropic Funded,
SHG/NGO Managed. These models affect the functioning of the USWEs and the community’s response to trial and
acceptance of the solution. Requirements for success of these models include: financial viability of the SWE with
incentives for all participants in the value chain; a maintenance reserve to cover replacements, affordable pricing,
and consumer activation to ensure demand; financing to cover capital investment; and operational capacity to ensure
effective management.
FIGURE 14
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Funding Models
The expansion of SWEs in urban areas requires collaborative efforts by the public and private sectors to increase
funding and ensure needed skills and capabilities. The different types of funding models for Public Private
Partnerships (PPPs) described in Table 1 provide alternatives for structuring funding support for cross-sector
initiatives for the expansion of SWEs. Models include: i) Build, Operate, Transfer (BOT) with Annuity; ii) Management
Contracts; iii) Concession Model. All three models should function under a license from the ULB arm managing water.
TABLE 1

Funding Models for USWEs
Build, Operate,
Transfer (BOT) with
Annuity

Management
Contracts

Concessionaire
Incentives
(operations)

Receives agreed upon
payments from Awarding
Authority regardless of
sales performance

Receives agreed upon
payments from Awarding
Authority regardless of
sales performance

Awarding Authority sets
user fee and provides
funding to close the gap
between set user fee and
price for financial viability

Sets the user fee

Concessionaire
Incentives
(construction)

Builds infrastructure
leading to extensive
understanding of system

Receives built
infrastructure from
Awarding Authority

Receives built
infrastructure/funds from
Awarding Authority

Receives built
infrastructure from
Awarding Authority

Capital Investment

Concessionaire

Awarding Authority

Awarding Authority or
Philanthropic grants

Awarding Authority or
Philanthropic grants

Asset Ownership

Transfer from
concessionaire to
Awarding Authority after
a fixed time frame

Awarding Authority

Awarding Authority

Awarding Authority

Role of
Concessionaire

Construct, manage
operations and maintain
the asset while also
undertaking billing and
collection of proceeds
from the sale of water

Provide managerial
expertise for a specified
period of time for a
pre-determined fee

Operation, maintenance
and financing of the asset
and including billing and
collection of user fee

Operation, maintenance
and financing of the asset
and including billing and
collection of user fee

Role of Awarding
Authority

Pay monthly annuity to
the concessionaire

Operationalizing the
deployment of assets &
ensuring a performance
based incentive system
for the concessionaire

Operationalizing the
deployment of assets
and providing VGF

Facilitating role with no
money involved. Plan,
license and award work
concession. Assume a
statutory role to ensure
public interest

Operations &
Maintenance

Concessionaire

Concessionaire

Concessionaire

Concessionaire

Demand Risk

Awarding Authority

Awarding Authority

Awarding Authority as
it funds VG

Concessionaire

Tariff Risk

Awarding Authority

Awarding Authority

Awarding Authority as
it funds VG

Concessionaire

Awarding Authority

Awarding Authority as
it funds VG

Concessionaire

Model Type
Characteristics

Creditworthiness
Risk

www.safewaternetwork.org

Concession Model
With Viability Gap
Funding (VGF)

Without VGF
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Understanding the Urban Water Consumer
Meeting consumer demand depends on understanding what the consumer perceives and values and delivering solutions
to meet those needs. Meeting consumer demand is critical to the long-term sustainability of SWEs. As shown in the Key
Findings in Figure 15, the urban poor pay for their water in one way or another—with time, money, and health—and
understand its intrinsic value.
The Key Findings highlighted in this section summarize insights gained from primary research26 conducted among the
urban poor in the slums of four cities (Delhi, Hyderabad, Mumbai, and Visakhapatnam) and describe consumers’ perceptions
of the water supply situation (in slums with and without SWEs), and the key strengths and challenges of USWEs in the
slums. These insights support and inform the inclusion of USWEs in the plan to create resilient cities under the Smart Cities
(100 Smart Cities Mission) and Jawaharlal Nehru National Urban Renewal Mission (JNNURM) (500 cities) programs.
FIGURE 15

Key Findings from Assessment of the Urban Poor in Slums
With and Without SWEs in Four Cities
KEY FINDINGS

DELHI
M U M BA I

l Slums
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26

Slums without SWEs, 37% willing to pay for safe water
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l 27%

of slums with SWEs reported USWEs to be secondary
source of drinking water

without SWEs, 73% reported water borne disease in
last 6 months as compared to only 52% for slums with SWEs

l Slums

without SWEs, 81% consented to the need to treat
water before drinking

l

32% of 1,642

 or 92% of the SWE-containing slums, water quality is the
F
key determinant of health

l Slums

without SWEs, 78% reported treating their water
with either cloth or by boiling

l

 or slums with SWEs, 90% who have tried water from
F
USWEs reported to be regular users

without SWEs, 55% of respondents were willing
to switch over to a safer source for a fee

41% of 2,235

l Slums
l Slums

with SWEs, high conversion rates to regular use
of SWE treated water for those consumers who had
tried the water

44% of 464

 afe Water Network India conducted household-level research in the four cities (Delhi, Hyderabad, Mumbai and Visakhapatnam) in 2015 & 2016 to understand the
S
water supply situation for the urban poor in these cities and identify the key strengths and challenges with respect to functioning of USWEs. The total sample size:
2,162 households in slums with USWEs; 1000 households in slums without USWEs

www.safewaternetwork.org
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A detailed picture of challenges the urban poor face daily in accessing safe water, to meet their families’ basic needs,
emerged from the primary research conducted in the urban slums of the four cities. The urban poor supplement
their daily water needs through water tankers and standpipes that may have been recontaminated during piped
transmission, owing to intermittent water supply. Among the daily challenges that directly impact people’s lives:
the burden of collecting water, drudgery faced by women, and missed work and school days.
Research on these consumers highlights USWEs in the urban space as a way to fill the need in many cities for safe,
affordable water
FIGURE 16

Key Findings of Consumer Research

15x better
availability of USWEs
vs. piped water

SWEs resulted in
drudgery reduction
among women

47% fewer females
collect water
from USWEs
vs. those collecting
piped water

Customers of USWEs
missed fewer number
of work/school days
than those accessing
piped/tank water

Freely available
groundwater and tanker
water result in low
willingness to pay

24% of tanker users
cited irrelevance
and price as factors
for not trying
water from USWEs

(54% of users)

90% of tap water users
do not value treated
water proposition
of USWEs
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About 8% of USWE
customers get their
water delivered to
their home
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4. REQUIREMENTS
Role of Urban Local Bodies (ULBs)– Facilitation of Small Water Enterprises
and Regulatory Framework
For USWEs to reach their potential to quickly and cost-effectively serve the urban poor, a more conducive environment is
needed that allows for fair pricing, self-regulation, and political and funding support

USWEs need to be officially sanctioned and legitimized to function within
the administrative water governance framework of the urban local body:
This would enable setting and monitoring of standards and facilitate funding to provide
treated, affordable drinking water. A single-window award of license to operate by ULB
will prevent multiple authorities from imposing regulatory hurdles that can drive up the
cost of operations.

USWE benchmarks are needed to standardize service and enable
performance comparisons across USWEs: Mutually acceptable USWE
benchmarks need to be introduced, against which USWE performance can be measured
by ULBs/rural water supply schemes (RWSS) and tools enabling USWEs to selfregulate, supplemented by social or external audits. Monitoring and evaluation of
performance parameters on the score of social, operational, financial, institutional,
and environmental (SOFIE) criteria should govern inclusive and equitable water access,
quality, reliability, and fair pricing.

Policy framework needs to facilitate affordable yet fair pricing: In the
urban context, a price of INR 5-7 US$0.07-0.10) per 20L of water should be generally
sustainable (given the cost structure and volumes) as compared to the prescribed price
for 20 liters of water at INR 2-3 (US$0.03-0.05). USWE models that are facilitated by ULBs
have lower capital investment as they receive subsidized water supply using legitimate
bore wells or other water sources, free/low rent for land and buildings, and an electricity
connection.

1
2
3

Risk mitigation strategies for ULBs and aggregators are essential for
PPPs to thrive: The risk faced by ULBs with respect to adherence to quality, pricing, and
continuity of operations can be addressed by engaging responsible social entrepreneurs
and/or reputable nonprofits with a track record of execution. Competitive bids are often
secured by equipment manufacturers, with little interest in long-term operations once the
profits from the sale of equipment are realized. The USWE aggregators, on the other hand,
face risks such as non-availability of raw water, low demand, and restrictions imposed by
authorities without jurisdiction, and handling those who benefit from the current gaps in
reliable water access.

www.safewaternetwork.org
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Performance Standards for USWEs
It is essential to develop benchmarks and standards of performance of SWEs as we mainstream them into cities’ drinking
water programs. These recommended standards can be adopted by the implementors. The social, operational, financial,
institutional, and environmental (collectively referred to as SOFIE) performance standards recommended for overseeing
small water enterprises are illustrated in Figure 17.27
The SOFIE criteria provides the basis to benchmark, consisting of five indicators and eleven sub-indicators to determine
the reliability, affordability, and safety of potable water supplied to communities beyond the pipe.
This is also available as a decision support system open-source Android app to enable implementers, entrepreneurs,
and WaSH promoters to own and operate sustainable SWEs. These tools can be used for self- evaluation by an internal
supervisor, external assessment, or social assessment to measure service delivery.
The monitoring and tracking tools can be accessed on the Wash Funders website at the link below.

http://washfunders.org/finding-solutions/monitor-and-evaluate/monitoring-tracking-tools-and-resources/

FIGURE 17

SOFIE Performance Standards
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Retrieved from: http://www.safewaternetwork.org/sites/default/files/SWN_Recommended_SWE_Performance_Standards.pdf
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5. THE WAY FORWARD
For SWEs to operationalize and achieve impact as a sustainable drinking water supply approach for the urban poor, policy
recommendations and best practices need to be adopted. The strategies to overcome barriers for advancement of SWEs is
summarized in Figure 18:
FIGURE 18

Strategies to Overcome Barriers

Exclusive
policy focus on
piped water
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only
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Reallocate government investments to include
sustainability initiatives, e.g. skills building

Allow viable pricing sufficient for financial
sustainability, e.g. $0.07-0.10/20L (INR 5-7)
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SWEs

Develop USWE benchmarks (social, operational,
financial, institutional, environmental)

Tenders should include land, building, borewell,
electricity, and single window clearance
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6. APPENDIX
Case Studies for Urban Small Water Enterprises (USWEs)

CASE STUDY 1

Case Study 1:
Surekha – Mobilizer
for Safe Water Network
India

CASE STUDY 2

Case Study 2:
IoT-enabled Swajal
Water ATM

WASH women and livelihood mobilizer in Hyderabad
Surekha works as a mobilizer for an initiative facilitated by Safe
Water Network India. Her role is to increase the number of people
using Water ATMs/Kiosks that provide safe water as their primary
source of drinking water. Surekha, formerly with the Planning
Commission’s Development of Women and Children in Rural Areas
(DWCRA) program, brings deep community mobilization experience.
Hence, she was selected to lead the program at three sites: Malakpet,
Malakpetganj, and Dilsukhnagar. She is the key representative of
WASH women who help improve lives by going door to door and
explaining the health benefits of using purified water over piped
water. She also works with the Greater Hyderabad Municipal
Corporation (GHMC) explaining hygienic habits to community
members. She lives half a kilometer from the kiosk with her family.

Swajal provides water access to people across 14 states
in India through its more than 400 IoT-enabled water ATMs
Swajal, one of the leading water companies in India, aims to make
purified water available to every Indian at reasonable prices. It deploys
a seven-step process for water purification that includes quartz sand
filtration, active carbon filtration, precision filtration, reverse osmosis,
UV disinfection, and ozone sterilization. It provides access to clean
drinking water through its IoT-enabled water ATMs to people in tier 2/
tier 3 cities across 14 states, including Haryana, Uttar Pradesh, Bihar,
Chhattisgarh, Uttarakhand, Rajasthan, Telangana, Punjab, Madhya
Pradesh, and Assam. Water volumes are dispensed through these ATMs
in quantities of 300 ml, 500 ml, 1L, 2L, and 5L with multiple payment
alternatives (cash, BHIM, Paytm, RFID-enabled smart cards, etc.).
Per Swajal’s data, it has benefited more than 10 crores people through its
more than 400 water ATMs to date. Swajal was appointed in 2017 to set
up its water ATMs at 104 railway stations and platforms across 14 states
of India. With this move, Swajal has enabled over 50 million people who
use the Indian Railways to access clean, affordable drinking water. It has
plans to reach 1,000 railway stations by the end of 2019.

www.safewaternetwork.org
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CASE STUDY 3

Case Study 3:
Water ATM Installed
by SDMC

SDMC to install 100 water ATMs

CASE STUDY 4

Case Study 4:
Water Health ATM at
Railway Station

Dr. Water by WaterHealth International
(WHI)

www.safewaternetwork.org

South Delhi Municipal Corporation has initiated
a project to install 100 water ATMs: 20-25 points in
four zones—Central, South, Najafgarh, and West—
for the installation of the water ATMs and the
installation space is also provided to them. These
water ATMs provide 250ml of chilled filtered water
to people for Rs 2. Paper cups are available at every
water ATM. SDMC installed its first water ATM
in Defence Colony Market, where about 300 cups
of water are sold every day. The machine has the
capacity of 5,000 liters of RO water, along with a
provision for disposing paper cups.

WaterHealth India to date has served 1,800 villages/
urban local bodies in 36 districts of the states of
Andhra Pradesh, Telangana, Karnataka, Gujarat,
Tamil Nadu, and Delhi, installing over 450 water
ATMs in India. WHIN (WaterHealth India) is
currently providing clean and safe water access
to over 6 million consumers and its mission is to
provide access to clean water to 100 million by
2020, by setting up 125 Water Vending Machines
(WVMs) in railway stations across India. WHIN
installs, operates, and maintains “micro-utilities”
called Water Health Centers (WHCs) in the targeted
communities. Contaminated water is treated
through a six-stage purification process. The
water thus obtained is World Health Organization
(WHO) quality safe drinking water that also meets
Indian drinking water standards (IS10500) and is
dispensed under the brand name of “Dr. Water.”
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CASE STUDY 5

Case Study 5:
Solared-Powered ATM
by Sarvajal

www.safewaternetwork.org

332+ Solar-Powered ATMs by Sarvajal
Piramal Sarvajal has set up more than 332 solar-powered ATMs,
which are connected by cloud kiosks to reach even the defranchised
consumers. Piramal Sarvajal provides safe drinking water through
customized decentralized drinking water solutions at selected
urban/rural locations. This is achieved through installation of a
state-of-the-art community level purification plant for delivery of
safe drinking water at affordable prices to the beneficiaries. These
automated water dispensing units provide communities with 24/7
safe water access. Being solar-powered and cloud-connected, these
water ATMs enable remote tracking of the water quality and of each
pay-per-use transaction. Sarvajal employs sophisticated technology
that enables them to remotely monitor their distribution network
and supply clean water that is accessible at the customer’s
convenience. Sarvajal has over 10,000 registered water ATM card
holders across Delhi.
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