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Executive Summary

The WASH Investor Study Report underscores the pivotal role of India's Water Sanitation and Hygiene (WASH)
sector in meeting sustainable development goals and enhancing public health. It stresses the urgent need for
private sector investment to address the significant funding shortfall, particularly in key areas such as Solid Waste
Management (SWM), Wastewater Treatment, and Sanitation. The report highlights the criticality of sufficient
funding in WASH for supporting preventive health measures, ecological preservation, and socio-economic growth.

The report offers an in-depth analysis of the investment environment in the WASH sector, catering to the interests
of both equity and debt investors. This analysis is grounded in a series of detailed consultations with
private-sector investors who have substantial investments in the WASH sector. These consultations have been
instrumental in shaping the insights and recommendations presented in the report.

Key insights from the report are:

s
DIy

s

1. Progress and Challenges in WASH: Significant strides have been made in sanitation and drinking water
through initiatives like the Swachh Bharat Mission (SBM) and Jal Jeevan Mission (JJM). Despite progress, notable
challenges persist in urban sanitation, solid and liquid waste management (SLWM), and used water treatment,
with many areas still lacking comprehensive WASH services.

@ﬂ

2. Critical Funding Gap and Private Sector Role: A substantial funding gap exists, with a global investment
need of over $1.4 trillion required to meet Sustainable Development Goal 6 by 2030. Private sector investment
is vital for providing innovative, efficient, and sustainable solutions in the WASH sector. The delicate balance
between consumer affordability and firm profitability remains a key challenge.

3. Investor Mindset and Priorities in WASH: The report highlights investor perspectives, focusing on
opportunities in sanitation, wastewater treatment, and solid waste management. Key investor priorities
include sufficient customer base, limited competition, and a clear market framework. Challenges like finding
aligned co-investors and high-revenue models are crucial considerations.

4. Sector-Specific Evaluations: Detailed assessments are provided for sanitation, used water treatment, and
solid waste management, each with unique strengths, weaknesses, and opportunities. The report underscores
the potential for technological innovations, SME support, and public-private partnerships to drive sector
growth.

5. Policy Recommendations and Financial Solutions: Suggestions include policy reforms and government
engagement strategies to facilitate private sector participation. Blended finance solutions and alternative
financial instruments are proposed to overcome the limitations of existing funding mechanisms.

This Photo by Unknown Author is licensed under CC BY-NC
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The Need for Private Sector Financing in WASH



Defining the Problem

India's WASH (Water, Sanitation, and Hygiene) sector has witnessed significant progress, particularly in the areas of sanitation and )

drinking water, driven by key government initiatives like the Swachh Bharat Mission (SBM) and the Jal Jeevan Mission (JJM). Since

their inception, these programs have made notable strides, with SBM focusing on sustaining open defecation-free (ODF) status and g

accrediting villages as ODF Plus and JJM, emphasizing the provision of individual tap connections to rural households. Currently, § "

62% of rural households have tap water connections, and many villages have achieved ODF Plus status’.

However, despite these advancements and the increased budget allocations, significant gaps persist in the WASH sector,
particularly in urban sanitation, solid and liquid waste management (SLWM), and used water treatment. The urban component of
SBM (SBM-U) has recently received attention with a 54% increase in budget allocation, aiming to address issues like mechanical
desludging septic tanks and sewers. JJM, too, saw a 15% increase in its budget allocation for 2023-24, accounting for a substantial

portion of the allocation for drinking water and sanitation.

The World Bank's Global Water Security and Sanitation Partnership report underscores the global urgency in meeting SDG 6, which
aligns with India's WASH goals. It highlights a global investment need of over $1.4 trillion in the water sector, indicating a sixfold
increase from current levels to meet SDG 6 by 20302 This global perspective emphasizes the significant funding gap in India's
WASH sector, especially in areas like SWM and used water treatment and the critical role of private sector investment in bridging
this gap.

To meet these challenges and close the funding gap, a multi-faceted approach involving increased public and private investments,
innovative financing models, and improved coordination and planning at both national and state levels is essential. Private sector
funding is needed to address the immediate infrastructure needs and ensure long-term sustainability and efficiency in the WASH

sector.

1. Centre for Budget and Governance Accountability (CBGA). (2023). India’s 2023-24 WASH Budget: Gaps in fund utilization despite hike in budget allocation. Retrieved from CBGA India website.
2. World Bank. (2023). Global Water Security and Sanitation Partnership: Annual Report 2023. Retrieved from World Bank website.



https://www.cbgaindia.org/indias-2023-24-wash-budget-gaps-in-fund-utilisation-despite-hike-in-budget-allocation/
https://www.worldbank.org/en/topic/water/publication/global-water-security-and-sanitation-partnership-annual-report-2023

Consequences of Insufficient WASH Facilities

. . Health and Climate Impacts of Inadequate WASH:
73 million Worklng + Insufficient funding for WASH initiatives precipitates a profound impact on both public health and the
days lost in India environment. A deficiency in clean water sources, coupled with inadequate sanitation facilities and
subpar hygiene practices, translates into a surge of waterborne diseases. Diarrheal infections, cholera
due to waterborne outbreaks, and typhoid fever become ominously prevalent, particularly affecting vulnerable
g = demographics like children and the elderly. Moreover, this health crisis synergistically interlocks with
ilinesses in 201 5' environmental degradation.

reSUItlng In an * A report by WaterAid revealed that India lost over 73 million working days due to waterborne
overa" economic ilinesses in 2015, resulting in an economic burden of about USD 4 billion3. The contamination of water
burden of about sources due to improper waste disposal and insufficient sanitation not only imperils aquatic life but

also engenders a ripple effect of ecological imbalances. Simultaneously, the depletion of natural
USD 4 billion. resources due to unsustainable water utilisation exacerbates these imbalances.

Economic Implications of Insufficient WASH:

+ A stark economic toll accompanies the lack of adequate WASH facilities. Communities burdened
with deficient access invariably confront augmented healthcare costs. The prevalence of |nadequate sanitation
waterborne diseases and other health maladies places an undue strain on healthcare systems, . 0 .
resulting in heightened medical expenditures. The resultant impact on productivity is equally telling; cost India 5.2% of its
illnesses stemming from compromised hygiene led to workforce absenteeism, reduced work GDP in 201 5'

capacity, and a drain on economic output. . | t t b t
The lack of access to adequate sanitation in 2015 resulted in a staggering loss of US $106.7 billion, Sl i . O ool
equivalent to 5.2% of the nation's GDP, reflecting the highest economic toll globally for that period®. USD 106.7 billion.

The ensuing cycle of decreased productivity perpetuates a broader narrative of hindered economic

development and entrenched poverty. At the individual level, the inability to access clean water and

sanitation facilities further undermines livelihoods, exacerbating socio-economic disparities.

3. Kumar, Pradeep et al. “Prevalence and predictors of water-borne diseases among elderly people in India: evidence from Longitudinal Ageing Study in India, 2017-18.” BMC public health vol. 22,1 993. 17 May. 2022, d0i:10.1186/s12889-022-13376-6
4. Down to Earth. (2016). Poor sanitation cost India 5.2% of its GDP. Retrieved from Down to Earth website
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Need for Private Sector WASH Financing

Public funding is insufficient to meet the increasing demand for WASH services. A substantial increase in sector India's WASH Fina nCing Ga p.

financing is needed to bridge the gap and achieve Sustainable Development Goal 6, which aims to provide universal
access to water and sanitation by 2030. According to a report by Water for Women, during the fiscal year 2021/22,
an estimated USD 21 billion was invested in WASH in India, of which more than 90% came from the government®.
Although the exact current private sector investment in WASH in India is not very easy to quantify, the report

mentions that it is negligible comparison.

Private sector would need

Standard Chartered reports that achieving universal access to basic water and toilet facilities requires an additional

to invest USD 192 billion
(~20 billion per year)

private sector investment of approximately USD 192 billion, or USD 20 billion per year®. Moreover, the costs for
advanced initiatives, including used water treatment through STPs/ETPs, solid waste management, and worker
safety in these sectors, are significantly higher and yet to be quantified. As the existing funding falls far short of the

amount required to meet these goals and India’s targets, it highlights the need for extensive private-sector TO aChieve universal dCcessS
investment in WASH. tO baSiC faC"itieS Of Clean
water and sanitation.




Scope & Methodology of the Study

This report aims to:

(a) map WASH investors'
perspectives and unearth
insights that can facilitate
increased private sector
investments and

(b) provide key policy
recommendations to
accelerate private capital
investments in the WASH
sector.

Insights were garnered on
the above through
structured interviews with
14 investors who were
selected on the basis of
having experience
investing in WASH across
equity, debt and grant.

Subject matter experts were
also consulted to gain varied
perspectives.

Ethical considerations were
followed, including
obtaining informed consent
and protecting interviewee
identities and data.

Used Water
Treatment

Solid Waste
Management

Building and

Public Toilets
/ Aspirational
Toilets

Desludging
vehicles

operating
community
toilets

Industrial
Effluent
Treatment
METI

Domestic
Sewage
Treatment
Plants (STPs)

Faecal Sludge
Management
(FSM)

Hazardous
Waste

Waste
Collection

Dry/Wet
Recycling

The following sectors and sub-sectors have been considered as part of the study

Mechanization
and Sanitation
Workers' Safet

Reuse of
treated
wastewater

Sanitary
Landfill /
Legacy Waste
Management

Equipment
(mechanised
sweepers)

The following investors
were interviewed*:

. KOIS Invest
. Unitus Ventures
. Upaya Social Ventures
. Green Artha
. Incofin Investment
Management
. Arghyam Foundation
. Convergence Blended
Finance
8. Caspian Impact
Investments Private
Limited
9. Toilet Board Coalition
10. Social Alpha
11. Eversource Capital
Private Limited
12. Circulate Capital, LLC
13. Yunus Social Business
14. Grameen Capital India
Ltd

ubrWwWN =

~N O

*Details of sector and investment
type in Appendix |




Sectoral Assessment:
Sanitation



Sanitation

The sanitation sector, pivotal for urban and rural health, encompasses a comprehensive approach to public hygiene,
integrating the construction and maintenance of community toilets, effective faecal sludge management through
desludging vehicles, and the imperative of sanitation workers' safety. Initiatives like India's Swachh Bharat Mission
highlight the critical need for accessible sanitation facilities, driving partnerships between local governments, NGOs,
and technology firms.

Policy and Government Engagement:

+ Swachh Bharat Mission (SBM): Over 11 crore toilets and 2.23 lakh Community Sanitary Complexes have been
constructed. From 2014 - 2024,1.3 lakh crore rupees have been allocated.

+ Other Government Programs: AMRUT aims to enhance urban infrastructure in Indian cities with a 41,000 crore
rupee allocation, focusing on water supply, septage management, and stormwater drainage, to complement the
SBM’s goals.

Existing Business Models (Overall) :

* Business to Customer: Sanitation services that directly cater to consumers (B2C) through the construction and
maintenance of community toilets: Such services are also typically accompanied by ancillary services such as
cafeterias, ATMs and retail stores. Models that address the needs of individuals and households, are
consumer-facing and have the potential to generate revenue through user fees or subscriptions. It is found that such
enterprises typically attract more interest from investors. Example: Loo Café

» Business to Business:. Enterprises manage existing infrastructure or new infrastructure through fixed fees from
partners: Investors prefer well-defined ways to generate revenue in such models, whether it's through user fees,
service contracts, government subsidies, or other mechanisms. In the case of operating and managing toilets,
enterprises directly manage the customer’s existing infrastructure or manage new infrastructure. For the operation
of desludging vehicles, the vehicles are purchased by private players directly from large companies and collect fees

on a trip basis from businesses/municipalities.

Development and
Operation (Toilets)

B2C
Innovative solutions
like eToilets. Managed
by private employees

Operating desludging
vehicles

Fees collected
per trip

Ancillary Services

Fixed End User Fees
Monthly Subscriptions
Ancillary services

B2B
Manage existing

infrastructure or create

and manage new
infrastructure

Mechanization of
sanitation

Product is rented
out for usage
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Sanitation: Sub-sectoral Assessment

Building and operating community toilets Public Toilets/Aspirational Toilets

Business Models : Business Models :

+ Land is provided by the Government / Municipality.

* A private contractor is chosen to design and build the toilet.

« A community-based organization or a caretaker is appointed to maintain it.

« Users pay a fee to use the toilet (Rs 50-100 per family per month). Or the
Government or donor / CSR pay the O&M operator for upkeep.

ChaHenges
« Space is not easily available in low-income communities so toilets may be
cramped and uncomfortable.
Construction contract is usually awarded to the lowest bidder—so quality is
usually poor, and design does not provide a good user experience
Due to low payment ability of users, revenue is low and maintenance quality is
nearly always poor, becoming an unhygienic and unsafe experience.

Opportunlty
Govt. should give Build and Operate contracts to good parties who care about
positive experience for the community
Adequate and timely payments to the operator by the Govt and/or donors, to
ensure good O&M
Use technologies to track usage, minimize water usage, odour tracking etc
Well-designed toilets—robust, sustainable, good use experience—involve
architects to do the design rather than leaving it to the contractor

Investment and Debt Opportunity:

« If payments are assured by Govt or donors, investors will step in.

 Other services like laundry, childcare centre, general shop, health clinic etc can
also be run to generate additional income and cover costs

« Economics of scale matter i.e. a company must be able to build and operate
many toilets to earn a decent profit. Contracts should hence be designed as
clusters.

Like Community Toilets, but these are built in high-traffic public areas rather
than in/near low-income settlements

Land is provided by the Government / Municipality, but can also be private
Traditionally, a private contractor is chosen by the government and paid to
build the toilet. The O&M is given to a low-income person or a social
organization. They collect user fees and may have ad spaces (inside and
outside), to cover O&M costs

In the new model, a private party designs and builds the toilets and has a
long-term O&M contract (7-15 years) to charge fees to recover the original
construction cost.

The party may also offer other services like a shop, café, ATM, or ads, for fees
The Government may offer a monthly O&M fee to the operators, for low-traffic
areas where revenues will not cover good O&M.

As part of Swachh Bharat Mission 2.0, "Aspirational Toilets" have been
introduced, representing high-quality public restrooms.

Challenges:
+ Space is the leading constraint, and this requires not only better urban

planning but prioritizing toilets over other uses of space

+ Poor O&M creates smells which makes toilets undesirable in public areas
Eqmty and Debt Opportunity:

Given the huge need, there is scope to build businesses with large portfolios of
public toilets across cities, highways, tourist/religious towns, etc.

The business will have to deploy various business models with landowners
(public and private)—from tenders to revenue/profit sharing

This will need equity and debt, and grants/donations for low footfall areas

It must be built slowly as contracts take time to materialize—patient capital
Innovative designs and materials can reduce Capex and OpEx

The goal will be to have nice public toilets at hand across the country




Sanitation: Sub-sectoral Assessment

Desludging vehicles Mechanization and Sanitation Workers' Safety

Business Models :

* These vehicles have a tank and pumps, and clean out septic tanks and
transport the faecal sludge, or septage, to a treatment facility
Trucks are built by large companies like TATA and Ashok Leyland, and the tank
is fabricated by small workshops, with few good players like Kam Avida. TATA
Motors making finished trucks which are expensive and mainly used by
municipal bodies.

These trucks may be owner by Municipalities or by private operators (mostly of
low castes who otherwise may engage in manual scavenging)

Customers are charged on a per trip basis—the fee mainly depends on location
+ Players often own multiple trucks.

Challenges:

* To reduce their investment, people wusually buy the cheapest truck
possible—but these may not have good equipment and therefore fail often or
guzzle fuel, thereby reducing the quality of FSM services, and driving up
operation costs.

Opportunlty
Subsidized vehicle loans can help more sanitation workers to buy trucks and
upgrade their work and quality of life. Market size should be considered,
however.

Truck specifications should be clear, so good quality trucks only are allowed. A
badly built truck can be a public health hazard if it leaks or cracks.

Investment and Debt Opportunity:

Lenders can offer flexible, lower interest loans for purchase of trucks

Impact investors or blended capital can support the operators to improve their
market, customer service etc so they can charge higher fees

This is a very localized business with limited upside, so equity investors will
typically not be interested unless government offers incentives.

Business Models :

+ Companies are developing devices to clean septic tanks, sewer pipes, and
manholes so that human involvement in these tasks is minimized and
sanitation workers are safer
These products can be sold to municipalities, social organizations, worker
cooperatives, and businesses, that carry out the end service.

Products can also be rented to reduce the burden of ownership—and this may
increase overall returns to the manufacturer

ChaHenges
Some of these products are not easy to build in a convenient form factor, which
reduces their effective market and impact
The customers are mostly very price-sensitive, and their robust equipment may
become unaffordable and difficult to sell; lower-cost products may not be
effective or robust enough
These are small, niche markets, and gaining sufficient traction may be difficult,
or require a lot of sales and marketing effort which kills the business potential

Opportunity:

+ Expanding into international markets - Exporting mechanization technology to
global markets can provide new growth opportunities.

+ Regulations or government purchases can provide a large enough market

+ Creative business models like Rental, but this requires a lot of capital

Equity and Debt Opportunity:

+ Attractive debt can enable the rental model

+ Leveraging equity investments to facilitate international expansion and export
sales of equipment.

+ Utilizing Social Impact Bonds to enhance worker health and safety in sanitation,
where impact investors fund urban bodies for measurable goals like reducing
manual scavenging, though verifying results remains a challenge.




Successful Business Models

Example 1: Garv Toilets (Community Toilets)

Problem: Acute shortage of well-maintained public sanitation
facilities in India. Issues of vandalism and poor upkeep associated

with the proper functioning of public toilets.

Solution:

+ Garv Toilets provides a complete public sanitation solution that
can be monitored on a real-time basis through technology and
maintained regularly. Portable toilet units are made up of
stainless steel and each piece of equipment is secured against any
rugged use or vandalism.

* They are self-sustainable in terms of energy requirement (Solar
Panels), waste decomposition (bio-digester), and maintenance

(sensor-flushing and RFID tag monitoring).

Business Model:

* Public-private partnerships with municipal corporations for both
installation and operation & maintenance of toilet.

Financial Status: As of May 16, 2019, Garv Toilets had funding of ~

$1.5M (INR 13 Crore)

Investors: Village Capital

Example 2: Loo Café (Aspirational Toilets)

Problem: They are focusing on the issues of uncleanliness and

unsuitability of public washrooms, especially for women.

Solution:

* Free to use, loT-based luxury smart washrooms.

* Washrooms are incorporated with innovative sanitizing features, UV
copper-coated flooring, specially treated alkaline-acidic water
(chemical-free) which kills viruses and germs, and an loT-based misting

exhaust system which cleans and disinfects

Business Model:

+ Loocafe operates on a public-private partnership model where they
take space from the government, install these toilets, generate revenues
from the Point of Sale (POS) which is then used to manage and maintain
the toilets.

« Café Services: Loocafe is not just a public washroom, but also a cafe.
They generate revenue from the sale of food and beverages at their

locations.




Successful Business Models

Example 3: Arc Robotics (Mechanization and

Workers Safety)

Problem: Manual scavenging in India, worsened by inadequate sewage
treatment, poses health risks to workers and intersects with issues of

inequality and water pollution.

Solution:

*+ Krait: A revolutionary robot designed to eliminate hazardous manual
scavenging in sewerage waste management.
Features a versatile robotic arm with advanced cleaning tools, sensors,
and cameras for efficient, safe sewer cleaning and real-time data
collection.
Employs Al and machine learning to predict overflows, optimize

cleaning schedules, and enhance urban planning and worker safety.

Business Model:
Exclusively serving government entities, revenue is generated through
direct sales and SaaS-based subscription models, with a personalized

approach to distribution and collaboration.

Financial Status: For FY23, Arc Robotics is expecting a revenue of 2.4Cr,

with a projected revenue of Rs. 38 Cr by 2025 and a net profit of 8.7Cr




Investor Perspectives on Sanitation Sector

“The qualifying criteria for
tenders needs to be
relooked at if the
government wants to
support innovations in
SMEs and start-ups. Often
what we see is that the
current tendering
processes elbows out
innovative enterprises”

“We see businesses participating
through CSR. We need them to
bring their heart and soul into this
really core issue, which will
happen if there’s a strong
business case for safely managed
solutions.”

- respondent from Toilet Board
Coalition

Investor interest is high in technologies enhancing sanitation worker safety,

retrofitting sewage systems, and offering resource recovery options.

Technological innovation in sanitation, especially using satellites and robotics,
is likely to attract investments, particularly for solutions with higher

technological maturity (TRL stage 5).

The government’s shift from primary procurer to enabler in sanitation can
attract private investments, supported by credit guarantees and rating

systems for urban local bodies (ULBs).

Scaling challenges persist, with many sanitation projects stalled at pilot
stages, limiting private investment attraction due to insufficient capital for

replication.

Overregulation in the sanitation market can deter new entrants and

innovation, reducing investment opportunities.

Implementing subsidy models targeting low-income communities can balance

equitable access and operational cost coverage for private operators.

“The challenge is that not
all pockets in the value
chain are ready to take
commercial debt. If you

look at the entire
sanitation value chain right
from toilets to treatment,
some aspects like
transportation have a clear
revenue model which
encourages investment.”

- respondent from Toilet Board
Coalition
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Sanitation: Sector Summary for Investors*

Subsector

Building and operating
Community Toilets

Desludging vehicles

Public Toilets / Aspirational Toilets

Mechanization and Sanitation
Workers' Safety

Potential Customer
Base

Extensive, encompassing over 125
million urban slum dwellers.

Limited, primarily serving small, local
markets with potential for growth.

Vast, targeting approximately 600
million urban residents.

Niche, with a specific focus group.

Unit Economics

Challenging due to low-income levels
and increased costs from vandalism.

Profitable, with a reasonable margin
on vehicle sales.

Viable, particularly in high-traffic
areas, though constrained by location
availability.

Pressured, with potential for limited
pricing flexibility and high sales costs in
@ small market.

Competition

Moderate, with a tendency for
cost-cutting measures among
competitors.

Disorganized, leading to potential
quality and profitability issues.

Moderate, with a mix of qualified and
unqualified participants in
government tenders.

Limited, with a small number of
innovative players.

Differentiated
Product / Service /
Business Model

Opportunities for value-added services
and payment plans, though limited by
financial constraints.

Product quality and features as key
differentiators.

Distinctiveness through design,
construction quality, and
maintenance.

Unique design and specifications, with
some vulnerability to replication.

Government
Involvement

Significant, involving provision of land,
utilities, contracts, and capital
expenditure.

Substantial, with Urban Local Bodies
(ULBs) as key clients and a transparent
tendering process.

High, with government providing
locations and often acting as the
contracting authority.

Likely major, with potential for
standard-setting.

Clear Regulatory
Framework

Present but weakly enforced.

Generally adhered to, though product
standards may vary.

Moderately clear and adequate.

Comprehensive, particularly regarding
anti-manual scavenging laws.

Exit Opportunity

Limited, dependent on achieving
substantial scale.

Challenging due to low entry barriers
and the need for diversified
production.

Feasible with high-quality locations
and operations.

Limited, with a niche market and
limited scalability.

Impact

Considerable, providing essential
life-changing services.

*based on sector expert and investor insights.

Crucial for effective Faecal Sludge
Management (FSM).

Significant, particularly for women.

High, with direct implications for

worker dignity and safety.




Sanitation: Sector Summary for ULBs*

Subsector

Building and Operating
Community Toilets

Desludging Vehicles

Aspirational Toilets

Sanitation Workers' Safety

The Public Need

Significant need in urban slums and rural
areas; SBM emphasizes community
toilets i.e., 100% penetration of
household toilets is difficult.

(Source: Swachh Bharat Urban)

Regular desludging of septic tanks is
essential for effective FSM; Need more
and better-quality vehicles, and trained
operators.

(Source: India Sanitation Coalition)

Focus on building good quality public
toilets that are functional, aspirational
and well-maintained for long asset life
and good public services. (Source: Water
Aid India)

Sanitation workers face hazardous
conditions including manual scavenging;
Need better infrastructure, O&M, and
mechanization to improve safety/dignity
(Source: International Labour Org)

Technologies /
Things to
Consider

¢ Smaller toilets closer to homes.

* Waterless / low water technologies.

e Durable materials to reduce breakage
* Design for gender safety

¢ Additional services like laundry and
showers based on community needs.

e Automation technologies to monitor
odors and save water.

e Complete FSM Trucks with pump
systems (as built by large companies like
TATA and Ashok Leyland) rather than
locally assembled suction systems.

e Better pumping systems for varied
FSM conditions (cold climate, inclines)

e Low fuel / high efficiency equipment.

e Innovative design and materials to
improve user experience, while
minimizing CapEx and OpEx.

¢ Focus on water efficiency.

e Automated cleaning, monitoring traffic
patterns, real-time odour
monitoring—create a standard tech
stack.

e Use natural materials.

e Development of devices for cleaning
septic tanks, sewer pipes, and manholes.
e Design / upgrade of infrastructure for
equipment can be easily used.

e Consideration of form factor and price
sensitivity in product design.

Operating
Considerations

e User fees: Monthly household fees
(should cover 60-80% of regular O&M
costs—shortfalls covered by
Municipality / Government)

e O&M accountability with NGO or
company—not individual operators.

¢ Provide budget for periodic major
repairs and upgrades (every 2 years)

* Fleet Management: Efficient if
operators have larger, well-managed
fleets with GPS monitoring etc.

e Certification and registration of players
to ensure accountability and quality
standards.

e User fees and maximize additional
revenue streams like advertising (build
into design stage).

e Ensure top-quality operations.

e Regular maintenance to maximize
asset life and minimize lifecycle cost.

¢ Rental or sale models for
equipment—which must be readily
available when / where needed.

® Focus on robustness and efficiency
to minimize O&M costs.

e Regular maintenance with
equipment can prevent situations that
demand manual scavenging.

Contract
Structures

¢ 10-year comprehensive
Build-Operate-Maintain Contracts.

e Existing CTs can be given as packages
to NGOs / private players to operate

e Fleet ownership and operators can be
separated—trucks owned by ULB and
operated by private players.

e Scheduled cleaning of septic tanks can
improve environment and lower costs.

¢ Long-tenure Build and Operate
contracts (10-15 years) with designs to
be approved as per guidelines

e Monthly O&M fee from the
Government for low-traffic areas.

e Sales contracts with municipalities or
cooperatives.

e Service agreements by ULBs for
regular maintenance with consistently
improving standards and norms

Additional Notes

*based on sector e

Wastewater treatment and re-use for
local greenification.

pert and investor insights.

» Need to clarify truck specifications for
quality assurance.

e Choosing the right locations and
providing adequate space is critical.
e Creative design and architecture is key

e Regulations and government purchases
to create a viable market.




Sectoral Assessment: Used Water Treatment



Used Water Treatment

India's used water treatment sector employs advanced methods and innovative technologies to process domestic and
industrial wastewater, crucial for reducing pollution and safeguarding water supplies amidst intensifying urban demands.
The sector spans from expansive municipal treatment systems to community-based setups, underscoring the imperative of
water reuse. It operates under dynamic business frameworks, including public-private partnerships, to foster progress and
ecological sustainability. The sector is guided by regulatory frameworks and initiatives such as the Namami Gange
Programme, Swachh Bharat Mission, and urban development schemes like JNNURM and AMRUT, all directing substantial

resources toward enhancing wastewater management.

Existing Business Models (Overall) :

» Business to Business: The used water sector, due to the nature of the services provided, is primarily dominated by B2B
(Business-to-Business) models. In the case of most B2B models, there would be a moderate customer base and a very
high customer base in B2C models. The development of industry-specific wastewater treatment solutions is a key
business model for various investors. Used water is typically sourced by the enterprise from local partnerships with
musicality's, industries, housing complexes etc. The water is then treated/recycled using innovative technology that
converts the water to mandated quality standards. The standards differ depending on the type and source of the used
water. Post treatment, the water is then distributed through a waste network of clients that utilise water as part of their

business.

» Business to Customer: Serving individual consumers (B2C) is more challenging as wastewater treatment is typically heavy
in capital expenditure and cater primarily only to big infrastructure projects. However, certain segments, such as water
filtration, have witnessed the emergence of B2C (Business-to-Customer) models. This shift is predominantly driven by the

recognition that branding and credibility are pivotal for success in the sector

Business to
Business

SOLEng:
L2

Partnerships with local
municipalities, industries,
housing complexes, etc to

source used water.

Treatment and Quality
Assurance:

©

AR

Use advanced technologies
that meets the necessary
quality standards to treat

water.

Distribution :

¥,

L LY -»
e+
Efficient distribution
network to deliver the
recycled water to clients
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Used - Water Treatment: Sub-sectoral Assessment

Faecal Sludge Management (FSM) Domestic Sewage Treatment Plants (STPs)

Business Models:

« Septic Tank Cleaning: Necessary for >70% urban toilets without sewer
connection.

+ Desludging Operations: Collect and transport faecal sludge, to treatment plants
or disposing it illegally in environmentally harmful ways
Fee Collection: Households/buildings pay for FS collection.
Faecal Sludge Treatment Plants (FSTP): Cities are constructing FSTPs where FS
should be treated and discharged.
FSTP Financing: Funded via government contracts or PPPs (e.g., HAM).
Operation Period: FSTP typically operates for 2-5 years.
Revenue from Treated FS: Generates minimal revenue

Challenges:

+ Land Acquisition: Finding suitable land for FSTPs can be challenging due to the
"Not In My Backyard" (NIMBY) effect.

« Technology Variability: Multiple FSTP technologies exist, ranging from
Nature-based Solutions (NbS) to complex electro-mechanical systems.

Opportunities:

+ Scaling Desludging Services: Potential for regional service companies.

+ Viable FSTP Operation: Operating FSTPs becomes viable when the government
provides financial support, mitigating payment risk issues.

Investment and Debt Opportunities:

+ Fund Expansion: Investing in FSTP construction/operation across multiple cities
offers significant potential with but low-profit margins.

+ Loan Provision: Loans for HAM contract companies.

Business Models :
STP companies specialize in design, installation, and management of plants for
diverse clientele.
Compensation tied to project specifics; growth in Build + Operate HAM contracts.
Water scarcity spurs reuse of treated wastewater in non-potable applications.
Regulations enforce STPs in large buildings; demand for quality treatment rises.

Challenges:

« Customers often unaware of the wide array of available STP technologies,
complicating their choice.
Innovators face challenges in gaining visibility and opportunities within the
market.
Real estate developers prioritize low-cost STP systems, potentially sacrificing
long-term efficiency.

* Market dynamics may hinder quality STP providers from securing opportunities.

Opportunities:

« Aim to create and implement compact, cost-effective STPs.

+ Strategize to monetize treated wastewater, turning STPs into revenue streams
amidst growing water scarcities.

Investment and Debt Opportunity:

+ STP operators require working capital for financing projects, particularly in HAM
PPP models.

* Innovative technologies in STP may have a recognition lag but promise
substantial long-term benefits.




Used - Water Treatment: Sub-sectoral Assessment

Industrial Effluent Treatment Plants (ETP) Reuse of Treated Wastewater

Business Models : Business Models:
ETPs treat various effluents; built by private players with specialized knowledge. .
Pollution Control Boards (PCBs) monitor ETPs, but there may be issues of
neglect and corruption.

Maintenance can be handled by in-house teams or third parties
Providers often offer Aperiodic maintenance services (AMC) for recurring
profitable revenues..

Challenges:

STPs and ETPs can reuse treated water within buildings and industries but face
challenges in selling to others due to contamination concerns.

Some industries build STPs for municipalities, allowing them to use treated
water, benefiting both industry and the environment.

Select cities permit STP water use in construction, albeit with monitoring
challenges.

o : : hallenges:
+ Ethical issues with PCBs may impact ETP performance. Srelliziges

- Environmental norms and laws may not be stringent enough. + Ensuring treated wastewater quality is challenging, leading to tight regulations.
Opportunity: + Storing and transporting treated water is expensive and complex.

Dynamic sector with potential for R&D in biological and nano-technological Opportunity:

effluent treatments. « Emerging local marketplaces for treated wastewater, catering to varying quality
Al can enhance treatment processes, reduce costs, and elevate standards. needs, amidst worsening urban water stress.
Deep technical knowledge is crucial for entry.
Rising environmental standards create space for new technologies and players.
B2B sector with structured dynamics.

Investment and Debt Opportunity:

+ Working capital support for established players.

* Investment in innovations with transformative potential, including venture
capital (VC) opportunities.

Established STP operators like Green Lantern Engineering (Bangalore) have
potential to sell treated water.

Investment Opportunities:
+ Patient equity investment in multi-city scale models (e.g., BIUCRED).

+ As the opportunity expands, investments in STP/ETP companies can become
more lucrative.




Successful Business Models

Example 1: Organica Biotech

Problem:
Organic Waste Treatment: The problem involves the efficient
decomposition of organic matter in solid waste and sewage/faecal

sludge, odour control, and pathogen removal.

Solution:

« Products for agriculture and waste treatment that accelerate
organic matter decomposition and control odours.
Offers Bioclean, a product that reduces the required volume of
septic tanks and aids in waste treatment.
Provides soil additives for agriculture that reduce pesticide

usage, fertilizer requirements, and enhance drought resistance.

Business Model:

» B2B in Agriculture: Serves farmer cooperatives and farm input
distributors in the agriculture sector.

» B2C in Sanitation: Caters to bulk customers directly, conducts
online sales, and distributes sanitation products through retail

stores.

Financial Status: Revenue; INR 18 crore in FY2018, with 35% from

agriculture and 65% from sanitation products.

Example 2: Green Lantern Engineering (GLE)

Problem:
Wastewater Treatment: The problem involves designing, building,
and operating sewage treatment plants (STPs) and effluent treatment

plants (ETPs) with a focus on cost efficiency and environmental impact.

Solution:

+ Utilizes proprietary wastewater treatment technology called
"ARBIT," which combines anaerobic and aerobic reactors for
precise engineering control of the treatment process.

« The technology also enables biogas generation for heating and

cooking, as well as integration with solid organic waste treatment.

Business Model:
+ Serving Residential Developers: Primarily serves residential
developers (90%) for wastewater treatment needs.

* Industrial Clients: Also has some industrial clients (10%).

Financial Status:.
Revenue: INR 7.9 crore in FY 2018.




Successful Business Models

Example 3: Vision EarthCare

Problem:

Inefficient management of water and effluent in India, leading to

significant environmental pollution due to extensive untreated

sewage and underutilized treated water.

Solution:

+ Specializes in small-scale, decentralized STPs and ETPs .

« Utilizes energy-efficient CAMUS technology, reducing electricity
usage by 60-90%.

« Offers low lifecycle costs, 70-95% lower than conventional
methods.

« Enables 30-50% reduction in freshwater use by repurposing
treated water for various needs.

Business Model:

+ B2B/B2G, providing design, engineering, construction supervision,
and operations services. Engages in Public-Private Partnerships
for project implementation.

» Financial Status: Vision EarthCare has reported revenues of

about Rs 6 Crores and is profitable

Example 4: JalSevak Solutions

Problem:

Wastewater Treatment: The problem involves designing, building,

and operating sewage treatment plants (STPs) and effluent

treatment plants (ETPs) with a focus on cost efficiency and

environmental impact.

Solution:

* Specializes in low-cost, tech-enabled greywater recycling
solutions suitable for apartments, public facilities, offices, etc.

+ Target locations generating about 50% greywater, suitable for
treatment and reuse.

« Offers up to 30% freshwater savings by efficient greywater
recycling.

Business Model:

+ Direct sale of greywater equipment with recurring income from
consumables and maintenance.

+ Partnerships with government bodies and the B2G sector.

+ Markets to builders, architects, academic institutions (B2B), and
private homeowners (B2C).

Financial Status: Revenue: INR 5,50,230 in FY 2022-23, MSME

Design grant: INR 15 lakh, EIL (Engineers India Limited): 30 lakh ,

Swachhata Startup Challenge: 25 lakh




Investor Perspectives on Used Water Treatment Sector

“We are encouraging
startups to focus on
B2C models and
focus on specific
regions as well to
develop their niches

1)

“Today we are not
seeing wastewater
treatment for
potable uses. The
technology is
available, it's a mind
block we have that
treated water is not
good for drinking”

- Respondent from Social
Alpha

Innovative Water Treatment Technologies: Growing interest in smart water
solutions, consumer technologies, and predictive analytics for efficient and
eco-friendly processes. Emerging technologies like satellites and robotics are
being used to enhance wastewater treatment and convert it into potable water.
Potential for investment in innovative technologies for fecal sludge

management to improve efficiency and reduce health risks.

Advanced Sewage Treatment and Business Models: Investment in advanced
Sewage Treatment Plants (STPs) like membrane bioreactors and decentralized

systems for sustainability.

Financial and Market Challenges: High capital expenditure challenges in

funding for STPs and Faecal Sludge Treatment Plants (FSTPs).

Competition and price pressures due to low demand for advanced water
treatment technology, impact profit margins. Long gestation periods for

wastewater projects complicate short-term debt financing.

Rent and lease models fostering entrepreneurship and creating revolving

capital in the wastewater treatment sector.

“We need a revolving
working capital for
organizations which

are not going to
become unicorns
but stable MSME's in
the next 3-5 years”

- respondent from Social
Alpha




Used Water Treatment: Sector Summary for Investors*

Faecal Sludge Management
(FSM)

Domestic Sewage Treatment
Plants (STPs)

Industrial Effluent Treatment
Plants (ETPs)

Reuse of Treated
Wastewater

Potential
Customer Base

Substantial, with 80% of urban
households lacking sewer
connections.

Growing, as more buildings,
campuses, and towns require STPs.

Expanding, in line with the growth of
India's industrial sector.

Significant, due to water shortages in
urban and industrial areas.

Unit Economics

Moderate, viable for localized
profitable ventures but sensitive to

pricing.

Strong, with modest capital
requirements and profitable
margins, especially with advanced
technology.

Robust, B2B focused, commanding
premiums for reputable players with
advanced technology.

Variable, profitability dependent on
proximity of source and customer or
@ccess to distribution networks.

Competition

Limited, though the sector is
unorganized and evolving.

Challenging due to the presence of
low-quality competitors; limited for
high-quality service providers.

Concentrated, with a few large
players and industry-specific
specialists.

Emerging, with potential competition
from tanker water operators.

Differentiated
Product / Service /
Business Model

Opportunities for enhanced services
and technological integration in
customer support and marketing.

Distinct advantage for proprietary,
high-performance technologies.

Significant, with technology and
customization offering competitive
differentiation.

Potential for differentiation based on
quality assurance, reliable supply,
and punctuality.

Government
Involvement

Moderate, with government
providing FSM services and
controlling FSTPs.

Influential, with government
standards and municipal regulations
aiding quality providers.

Strong, governed by a robust
regulatory framework with generally
effective implementation.

Emerging, with regulatory standards
expected to evolve.

Clear Regulatory
Framework

Developing, likely to benefit
established businesses.

Established, though evolving with
variable implementation.

Well-established and enforced.

Not yet clear, with expected
regulatory developments.

Exit Opportunity

Uncertain, though scaled ventures
may attract M&A interest from larger
water/waste firms.

Increasing, with growing investor
interest and potential for M&A or
funding rounds.

Increasing, driven by global focus on
Net Zero and water scarcity.

Unclear, but the sector presents
substantial opportunities.

Impact

Moderate, with potential for higher
impact when integrated with other
sanitation services.

*based on sector expert and investor insights.

High, crucial for sanitation, health,
water security, and environmental
protection.

High, due to the significant risk of
industrial pollution to water
resources and public health.

Potentially high, offering solutions to

urban water security challenges.




Used Water Treatment:

Subsector

Faecal Sludge Management
(FSM)

Sector Summary for ULBs*

Domestic Sewage Treatment
Plants (STPs)

Industrial Effluent Treatment
Plants (ETPs)

Reuse of Treated
Wastewater

The Public
Need

India faces significant challenges in
FSM with under 25% of the
population connected to sewage
systems.

Private STPs for large buildings
campuses reduce public
infrastructure spends & improve
water re-use. Decentralization also
has benefits.

ETPs are essential to prevent
dangerous environmental pollution.
PCBs oversee ETP performance but
face ethical and neglect issues.

Reuse is increasing but not yet
maximized. Selling treated water to
others poses contamination risks but
allows 100% productive reuse.

Technologies/
Things to
Consider

A range of FSTP technologies exist:

+ Consider lifecycle cost.

+ Systems with minimal chance of
failure and the simplest O&M should
be rigorously considered.

+ Co-treatment with solid waste/
Sewage can reduce costs.

* Select tech based on budget, use of
treated sewage, and space needed:

- MBR produces potable water

- MBBR / SBR electro-mech systems

- Nature-based DEWATS, SBT, CAMUS
etc are ultra-low energy

* Use lifecycle cost, not only CapEx.

* Deep technical knowledge is crucial
for entry into the sector. Players must
have suitable qualifications and be
certified to build ETPs.

* Manufacturers often offer Aperiodic
maintenance services for recurring
profit.

* Need reasonable standards for
re-use based on application, and
testing systems at low costs.

* Treated water transport systems
must be created—trucks and
pipelines.

Operating
Considerations

* Locate FSTPs near customers to
minimize transportation costs and
time.

* Recognize by-products for OpEx
offset and determine if operations
are scheduled or on-demand.

* Electricity costs and need for skilled
operators vary widely by tech—and
affect lifecycle costs.

« Complex systems require careful
O&M and breakdown more easily.

*+ ETPs can be expensive to operate.
Companies must not cut corners
hence oversight by PCBs is critical.

* Automated performance reporting
can improve
performance/compliance.

« Establish a market system for secure
trading of treated wastewater.

- Infrastructure to store treated water
- Transportation services

- Testing and quality assurance

Contract
Structures

* Integrated contracts for cleaning
septic tanks and operating FSTPs
improve services/accountability.

* Build and Operate contracts and
PPPs (e.g., HAM—15+ years).

* Only certified players must be
allowed to build and maintain STPs.
* Build and maintain contracts align
interest of installer and
customer—10-year contracts should
be standard.

* ETP constructors should be
mandated a 5-year minimum
maintenance period, with
accountability for failures.

* Qualified entities must conduct
O&M, supplemented by board-level
oversight.

« Undertakings by water providers
and testing labs on quality.

* Buyers are to use treated
wastewater solely for approved uses
to safeguard public health.

Additional
Notes

* ULB should know its needs/
affordability to make the right
choices.

* NIMBY makes site for FSTPs a
challenge--use clean / NbS
technologies to reduce opposition.

« Effective monitoring system by State
PCB is needed for proper compliance.
* Better guidelines and customer
awareness is necessary.

* Better alignment of accountability
between system installer, operator
and owner will improve performance.

* Need laws and rules, and public and
private investments to build the
infrastructure and systems at local
scale, starting with water stressed
urban and industrial areas.

*based on sector expert and investor insights.




Sectoral Assessment: Solid Waste Management



Solid Waste Management

The solid waste management sector includes waste collection, segregation, recycling, and disposal methods.
The inclusion of waste pickers is essential for building environmentally sustainable and socially inclusive
models. Public-private partnerships and technology play a critical role in increasing the sector's operational
efficacy, complemented by robust community involvement. Government initiatives are instrumental with
schemes like waste-to-fuel conversion offering promising investment avenues aligned with national
objectives. Key legislative and financial frameworks such as the 1986 Environment Protection Act authorize
central waste regulation, with state governments, SPCBs, and ULBs ensuring enforcement. ULBs'
expenditure ranging from INR 600 to 1800 per ton on waste management underscores the financial
commitment to this cause. Additionally, Extended Producer Responsibility (EPR) programs hold producers
accountable for the end-of-life disposal of their products, closing the loop on waste management..

Existing Business Models:

* Business to Business: The majority of enterprises in the sector fall under the secondary stage of the
waste value chain, i.e., waste processing and conversion of segregated waste. This is owing to higher
investor buy-in from low competition, high innovation, and low regulatory barriers in the sector. There is
also a higher scope of innovation where raw material received from municipalities is converted to other
by-products.

* Business to Government: Very few enterprises engage in primary waste management (collection and
segregation) through tendering through PPP contracts with local municipalities.

* Business to Government/Business: Some enterprises that have received successful funding in the past
are involved in both stages of waste processing such as Waste Ventures India and Saahas Zero Waste.
These private enterprises offer their clients; who are large corporate campuses, municipal bodies,
apartment complexes, and institutions; waste management, and on-site segregation services. Field staff

are selected from socio-economically backward communities, attracting investors who focus on impact.

Business to
Government

i

Public Private
Primary level of the Partnership (PPP)
Value Chain: contracts

Elllﬂ )

Business to Business
and Government

m+ &

1
|
Waste Collection and |
|
L» Waste collection,
|
|
|
|
-

Segregation

on-site-segregation

Secondary level of the along with waste

Value chain: processing to sell to
other businesses
Waste Processing- Business to Business

Recycling, Upcycling,

Chemical Conversion &

Convert waste through
recycling, innovative
technology to be sold
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Solid Waste Management: Sub-sectoral Assessment

Waste Collection Dry and Wet Waste Recycling

B2G (Business-to-Government):
Municipal contracts for waste collection and transport to dumping sites or
Material Recovery Facilities.
In larger cities, contracts often controlled by politically connected players;
smaller towns favor transparent tenders.
Ragpicker networks collect waste, especially low-value items; EPR rules
enhance collection but require more municipal action.

B2B (Business-to-Business):

+ Service large buildings, campuses, and industries.

+ Collect, sort, and recycle/dump waste.

+ Onsite management of wet waste, including composting or biogas
production.

Challenges:

+ Winning municipal contracts and ensuring on-time payments.

+ Existing entrenched players in the B2B space, primarily serving a limited
number of cities.

* Low levels of waste segregation; inconsistent door-to-door collection
hampers collection and recycling.

Opportunity:

+ Collection of low-value items with corporate and government support.

+ Improved segregation for higher resale value and enhanced collection
services and technologies.

Investment Opportunities:

+ Untapped B2B services potential beyond a few cities.

+ Vertical integration into recycling for waste collection players.

Dry Waste:

+  Municipal waste sent to Material Recovery Facilities (MRF) for sorting into
various streams (plastics, glass, metal, clothes, sanitary waste, etc.).
Sorted waste sent to recyclers, often Small-Scale Industries (SSI).
Maximum 20% waste disposal in Sanitary Landfill Facilities (SLFs), with a goal of
less than 10% to improve environmental sustainability.
Government tenders for W2E plants raise concerns about efficiency,
environmental impact, and the undermining of recycling efforts.
SSlIs primarily handle the recycling of plastics and electronics, fundamentally
categorized as solid waste but not covered by municipal guidelines.
Environmental and safety norms are often overlooked by small recyclers to
reduce costs.

Wet Waste:

*  Focus on localized/composting or biogas systems, including large buildings and
campuses.

« Some cities invest in large biogas and waste-to-BioCBG plants through PPPs.

Challenges:

+ Difficulty in regulating SSIs due to pollution norm violations for cost
competitiveness.

Opportunity:

+  Develop advanced recycling facilities that prioritize waste treatment excellence
and integrate product redesign to enhance recyclability.

«  Focus on a reuse-first approach, necessitating interventions across the value
chain for sustainable management.

Investment Opportunities:

+ Allocate funds to waste recycling ventures, with a focus on plastics, electronics,
and hazardous substances.

«  Set up small-scale, regional recycling hubs in less urbanized areas to minimize
fuel-heavy and costly waste transportation.




Solid Waste Management: Sub-sectoral Assessment

Hazardous Waste Management SHSIBELE (M::ganlsed Sewers

These mainly include chemical and bio-medical
waste, generated by industries and institutions
(hospitals etc.), governed by the Hazardous Waste
(Management, Handling and Transboundary
Movement) Rules, 2008.

Business Models :

+ Any facility that generates hazardous waste needs
State Pollution Control Board permits (SPCB) and
only certified players can handle such waste,
which must be taken to notified Treatment,
Storage and Disposal Facilities (TSDF)

Certified players can directly collect waste from
generators and take it to TSDF.

TSDF manage the waste as per prescribed norms.
Transportation players and TSDF are paid fees by
the polluting entities.

Challenges:

Shortage of TSDF—only about 88 incinerators, 220

recycling facilities and two engineered landfills in

India, leading to widespread disposal of industrial

waste in water bodies, open spaces or unscientific

burning.

Opportunity:

Setting up new facilities, at costs that industries can

comfortably pay

Investment and Debt Opportunity:

+ Capital at the right cost so new capacity can be set
up while offering prices that industries can
afford—this may need subsidized capital

+ Innovations to treat waste quickly or at lower cost

Business Models:

* Depending on the type of equipment, the
customers include municipalities, real estate
facility managers, and industries
The business models are usually direct sale of
the product to the customer, or rental / lease
models.

« Warranty or service periods are provided.

Challenges:

+ Businesses must have the right sales team and
distribution systems.

* Products are often purchased by municipalities
but not well maintained, so they break down
and have short lifecycles.

Opportunity:

« To produce lower cost, robust equipment that
meets needs of Indian municipalities

+ Exports of products to other countries

Investment and Debt Opportunity:

* ldentify companies who have value-for-money
products through frugal engineering and
innovation, who can scale up
Companies can offer O&M services along with
the product, moving from an equipment seller
to a turnkey service provider. This will also
ensure better asset care and higher return on
investment

Sanitary Landfill/Legacy Waste
Management

Sanltary Landfills:
« Municipalities are equipped for hazardous waste
disposal at TSDF.
Legacy waste management is typically handled by
private contractors under municipal contracts.
Contract scope varies based on landfill size,
location, age, and waste type.

ChaHenges
* Inadequate knowledge about the complexities of
sanitary landfills leads to subpar implementation.
Constrained budgets and variable contractor
performance result in inefficiencies.
Securing Environmental Clearance (EC) from State
Pollution Control Boards (SPCBs) and the Ministry
of Environment, Forest and Climate Change
(MOEF&CC) presents an additional hurdle.

Opportunity:

« Improve the quality and cost-effectiveness of
landfills.

+ Expedite legacy waste site remediation through
innovative machinery.

Investment Opportunities:

« Growing equipment sales for legacy waste site
remediation, offering opportunities for innovation

« Setting up new sanitary landfills, although a highly
regulated process often controlled by government
bodies, which may pose challenges for startups
but can be explored by larger companies entering
the sector.




Successful Business Models

Example 1: Saahas Zero Waste

Problem:
Bulk Waste Management: Managing bulk waste generated by

apartment complexes and corporate campuses efficiently.

Solution:
+ On-site Waste Management
+ Material Recovery Facilities

+ EPR Management

Business Model:

« Waste Management (B2B and B2C): Collects monthly fees
from apartment complexes and corporate campuses for
on-site waste management services

» Waste Processing (B2G and B2C): Collects tipping fees
from municipalities and private customers for recycling high
and low-grade dry waste and wet waste.

Investors:

Received an initial round of funding from Upaya Capital and

Angel Investors Network.

Example 2: Waste Ventures India

Problem:
Efficient Waste Collection: Efficient collection and
management of recyclable waste, as well as providing formal

employment opportunities for disadvantaged individuals.

Solution:

+ App-based Recyclable Waste Collection
+ Waste Segregation and Processing

+ EPR Management

« Composting Infrastructure

Business Model:

* B2B Model: Focuses on aggregating ragpickers and
providing waste collection, segregation, and processing
services to large corporations.

* Waste Audit Services: Expands services to waste audit and

certification for other enterprises.




Strengths and Weaknesses: SWM

“I would rather look at
tier 2 municipalities as
the cost and time of
transaction will be much
lower (than Metros) and
will be much less
politicized. There is a lot
of potential to create

impact at scale.” -a
respondent from KOIS

“We have invested in South
Asia’s biggest waste to CNG plant
in Indore and plant to build 100
such plants in the next 5 years” -
a respondent from EverSource
Capital

Impactful Potential: SWM has the potential to create employment
opportunities and improve the livelihood of waste pickers, attracting impact

investors.

Policy Instability: Frequent changes in government policy and regulations in
the SWM sector increase perceived investor risk and make market framework

unclear.

Challenges in Financing: The sector faces challenges in both debt and equity
financing. Unstable cash flows, high capital expenditure requirements, and
delayed payments from ULBs make equity financing unviable, while debt

financing is limited due to the lack of predictable cash flows.

* Tier 2 Cities: There is potential for scaling SWM business models in tier 2 cities

by designing adaptable solutions that can be replicated across multiple

locations within the same state.

Investors are inclined to finance innovative waste-to-fuel technologies that
promise competitive advantages and align with supportive government policies,

provided the risk-to-return ratio is appealing.

Investment in advanced waste collection technologies, including GPS tracking,
route optimization, and sensor-equipped bins, is targeted to enhance collection

efficiency and minimize operational expenditures.

"Our investment lens is
focused on fostering job
creation, particularly at
scale and depth,
especially within
underprivileged
communities. Business
models that prioritize this
objective are our
preferred choices at
Upaya.”
- respondent from Upaya Social
Ventures

“A lack of equity investment in
the sector means that there is
not enough capital, so it
obviously puts a constraint on
the scale needed in the sector”

-respondent from Caspian .




SWM: Sector Summary for Investors*

Waste Collection

Dry and Wet Waste
Recycling

Hazardous Waste
Management

Equipment

Sanitary Landfill /
Legacy Waste
Management

Potential
Customer Base

Universal, encompassing every

household and commercial
unit.

Large, with significant volumes of

uncollected or non-recycled waste.

Considerable, due to acute
under-capacity in handling
hazardous waste.

Broad, targeting businesses
and Urban Local Bodies
(ULBs).

Limited, primarily larger ULBs,
but with significant needs per
entity.

Unit Economics

Feasible with adequate scale
and compliance, though
customer willingness to pay is
low.

Challenging due to the presence

of numerous unorganized players;

profitable for high-quality service
providers.

Uncertain, but generally
viable.

Sustainable, albeit with
high selling costs and
challenges in tender-based

pricing.

Favorable for efficient service
providers.

Competition

Intense for municipal
contracts; limited high-quality
onsite service providers.

High within the vast unorganized
sector, limited for premium
providers.

Limited, with a scarcity of
capable players relative to
demand.

Broad, with varied
manufacturing capacities
across scales.

Limited, requiring specialized
expertise and experience.

Differentiated
Product /
Service /
Business Model

Found to be challenging;
customer engagement can
enhance loyalty.

Advantage for those complying
with worker safety and
environmental norms.

Significant, with varied
facility quality levels.

Specific to specialized
operations; larger firms
have competitive edges.

Diverse, with various
technologies and
methodologies.

Government
Involvement

Crucial and currently high with

municipalities enforcing
regulations and issuing
tenders.

Indirect but high, due to evolving
regulations like Extended
Producer Responsibility (EPR).

Direct, with stringent
regulation of larger players
and units.

Significant, as a major
customer and regulator.

Essential, with government as
the primary customer and
regulator.

Clear
Regulatory
Framework

Established, but with
inconsistent compliance.

Evolving, with varying adherence
levels.

Stable and well-defined.

Consistent and established.

enforcement.

Developing towards clarity and

Exit
Opportunity

Potential for M&A in
consolidation or vertical
integration.

Viable through scale building,
strategic sales, future funding
rounds, or IPOs.

Scalable, with exit options
including strategic sales,
funding rounds, or IPOs.

Opportunities for scaling
and exiting via private
equity or IPO deals,
including M&A.

Uncertain, though large-scale

M&A.

operations may lead to IPOs or

Impact

High, critical for overall waste
management effectiveness.

High, contributing to resource
conservation and the circular
economy.

High, imperative for
environmental protection
from toxic substances.

High, necessary for
advancing standards in
Solid Waste Management
(SWM).

environmental improvement,
and welfare of waste workers.

High, key for land reclamation,

*based on sector expert and investor insights.
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SWM: Sector Summary for ULBs*

Waste Collection

Dry and Wet Waste
Recycling (and Re-use)

Hazardous Waste
Management

Waste Management
Equipment

Sanitary Landfill /
Legacy Waste
Management

The Public Need

India generates about 62 million
tonnes of waste annually, with a

collection efficiency of about 75%.

Under 30% of waste is
segregated, which reduces
recycling / reuse potential.

India produces 7.46 million
metric tonnes of hazardous
waste annually.

Swachh Bharat Mission drives
demand for mechanized
cleaning solutions.

Billions of tonnes of legacy
waste present a significant
opportunity for land recovery.

Technologies/
Things to
Consider

+ Door-to-door collection
systems are most effective.

* Dustbins in public areas

« Cameras to monitor dumping
hotspots and prevent pileup,
which attracts more garbage

* De-centralized sorting
close to (or at) source—ULB
must provide locations.

* Support technology
development for small-scale
recycling units.

* Need better products and
tech to neutralize hazardous
waste quickly, at lower cost.
« Compare with global laws,
especially in eco-sensitive
areas.

* ULBs need targeted
solutions

* The government should
partner with tech entities
and academia for product
development.

* Recycling all factions of
legacy waste may require
new products/systems like
low calorific value plastics

Operating
Considerations

* Municipal contracts to collect
waste must be are fulfilled with
on-time payments.

* Segregating “clean” and
“reusable” dry waste improves
re-use and recycling potential.

* Encourage local
Small-Scale Industries (SSIs)
for recycling,

* Highly decentralized
bio-gas or composting is
best.

* Market mechanisms and
incentives for Re-Use.

* Local annual assessment of
collection quality / quantities
should be conducted.

* Proper certification of
players and staff training
should be carried out.

» Govt / ULBs must offer
supportive terms to
vendors to encourage
innovation—not just L1
tenders.

* Products + O&M support
lead to better asset care.

* Securing Environmental
Clearance (EC) for new
Sanitary Landfills is difficult.
* Remediation is a new area,
need research and norms
for effectiveness.

Contract
Structures

* Turnkey contracts for 100%
collection, with 2-4 players
serving a town (based on size).
* Separate contracts for
hazardous wastes.

« Significant gap in enforcing
environmental and worker
safety norms in recycling.

* Waste to Energy (W2E)
plants should be rigorously
monitored for toxins.

* Need capital at the right
cost so good quality TSDFs
can be set up.

* Need close collaboration
between private players and
government entities / PCBs.

* Per-per-use or
Product-as-a-Service
Models can convert CapEx
into OpEx for the ULB.

* Rental/lease models with
warranty periods.

+ Contract scope varies
based on landfill size,
location, age, waste type.
+ Can start standardizing
contracts, scope of work
and outcomes.

Additional Notes

This is the most important step,
without which the value stream
cannot work well. Hence needs
proper attention and investment
/ spending.

Proper infrastructure and
monitoring mechanisms are
key to the circular economy.

There is a shortage of TSDFs.
Municipalities must plan
long-term and work with
private players to manage
this properly and safely.

Export potential of products
must be explored.

Recovering land for green
zones and public use has

tremendous potential and
need in most cities.

*based on sector expert and investor insights.




Mapping the Investor Mindset



Key Priorities for Equity Investors

Listed below are the key priorities and enablers that equity investors are found to
typically look for when making an investment in an early to mid-stage enterprise in
WASH.

1. Sufficient Customer Base: The business model should have an adequate number
of customers in the market who are ready to pay for the product or service being
provided.

2. Reasonable ARPU (Average Revenue Per Unit) : The price that customers are willing
to pay of the product/service needs to be high enough to generate profits and
bring in sufficient revenue to cover overheads and business development costs.

3. Limited Competition: The market should be characterized by a limited number of
participants, each providing comparable products or services that meet norms and
government guidelines. This includes both local entities and large businesses with
significant market presence. Unfair and unethical competitors destroy markets.

4. Differentiated Product or Service: The product or service should be unique with a
few alternatives. It should provide a differentiated operational model or system
that is more efficient than currently exists.

5. Clear Market Framework: Policies and regulations governing the market must be well
established and known to the investor. Regulations and monitoring mechanisms should
be standardised and stable and should not undergo frequent changes as this can

disrupt

Sufficient
Customer Base

Key
Priorities

for Equity
Investors

Exist
Opportunities

Proven
Market
Model

Business
Readiness

Limited
Competition

Large
Revenue
Transactions

Differentiate
d Product or
Service

Clear Market
Framework
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the cash flow. In the SWM sector, much revenue is linked to regulatory schemes
such as decentralised waste management, Extended Producer Responsibility (EPR),
Plastic Credlits, etc. Hence, if these regulations change, revenues can dry up
quickly.

6. Business Readiness

* Domain Knowledge and Experience: The enterprise should have significant
knowledge and experience in the sector. This would include existing
connections with local players in the market.

» Entrepreneurial Experience: The venture should be led by a management
team with proven credibility and strong execution skills, demonstrating a
capacity for effective leadership and business management.

7. Exit Opportunities: The business model should be scalable enough to allow
investors to exit either through an Initial Public Offering (IPO) or a buyout by a
larger investor. Additionally, the business should facilitate a high volume of
transactions, enabling a financially beneficial exit for investors.

8. Good Internal Governance: The enterprise must have fulfilled all internal
compliance requirements, including timely filings and necessary registrations, to
ensure sound corporate governance.

9. Social / Environmental Impact: The solution being offered should have a high
positive environmental and social impact. This is particularly the case with
impact investors that are willing to invest in risky businesses if the solution has
the potential to greatly impact the society in a positive manner.
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Limited
Competition

Existing
Equity

Key Priorities
for Debt
Investors

Profitability

Clear
Market
Framework

Stable Cash
Flows

Key Priorities for Debt Investors

» Existing equity in the business: The enterprise should have already been able to
raise some capital from investors. A key priority for lenders would be to ensure
that there is sufficient collateral available in case of re-payment defaults.

 Profitability:  Enterprises should demonstrate profitability with sufficient
revenue generation to meet lender repayments. The business model must
ensure that capital expenditures are manageable and do not impede the ability
to adhere to repayment obligations. Even at an early stage, the enterprise must
begin realising substantial profits promptly to maintain financial health.

» Stable Cash Flow: Debt investors are constrained by banking regulations that
mandate specific repayment timelines. The revenue generated should be steady
and enough to meet the repayment deadlines.

» Clear Market Framework: Debt investors require regulations and policies to be
stable in the market to ensure that cash keeps flowing and repayments are
unaffected. In contrast, equity investors are more concerned with the degree of
profitability associated with market regulation.

* Good Internal Governance: Like equity investors, lenders require the enterprise
to have fulfilled all internal compliance requirements, including timely filings and
necessary registrations, to ensure sound corporate governance.

» Social Impact: Certain lenders, primarily NBFCs, are more flexible to lend to
small businesses that are innovative and have a high social and environmental

impact.
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Alternative to Traditional WASH Financing:
Blended Finance



Limitations of Existing Financial Instruments in WASH

Traditionally WASH has been financed through equity, debt and grant, with debt being the most popular instrument across the sector. All three instruments are

found to have limitations because of the nature of the WASH sector as listed below.

- Start-ups in the sector often
struggle to secure equity
investment due to scalability
challenges and the inability
to promise high returns

*According to investors, the
primary limitation of equity
financing in WASH in India is
the unfavorable business
environment in policy
implementation Egle
regulation.

A more transparent and
robust regulatory framework
will create a conducive
environment for attracting
more equity investors in the
sector

* Currently, Debt financing is

the most preferred

instrument  for financing
q) WASH

* Debt financing allows

businesses to access capital
without the pressure of
immediate exits, The cost of
capital for debt can be too
expensive for many WASH
businesses, as their margins
may not support high
interest rates.

*Investors have pointed out
that this cost challenge
makes it necessary to
supplement debt capital with
guarantees, etc. to make it
more feasible for businesses
to access the financing they
need.

*Grant financing, plays a
significant role especially in
sub sectors that investors
feel are unviable from a
return's perspective.

*The sector's heavy reliance
on grants can create
challenges in  attracting
private investment, as
investors may be hesitant to
participate in projects that
are heavily subsidized.
*Grant financing alone may
not be sufficient to meet the
growing demands of the
WASH sector in India, and
hence needs to be used
judiciously for kickstarting
and creating businesses that
be self-sustaining in the long
run.
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Blended Finance Solutions for various WASH Sectors

The WASH sector in India faces significant challenges in attracting private investments due to various inherent complexities and its capital-intensive nature. Blended finance,
which combines concessional capital with private funds, offers a compelling strategy to bridge this investment gap and foster private sector engagement in the WASH sector.
Blended finance offers a versatile toolbox of financial instruments such as guarantees, social impact bonds, impact linked loans, junior equity/debt, etc. These instruments can
make perceived risky investments more attractive by adjusting the risk-return profile. Below some use cases are given where blended finance solutions can attract additional

private capital for WASH -

Instrument Grants Concessional Capital Risk Mitigation Results Based Financing

Description Grants for technology Lower interest, zero collateral and Credit Guarantees can reduce Payments are released on achievement
development or testing markets flexible debt that helps enterprises | loan risk and thereby induce of certain pre-determined outcomes.
can make companies investment | to and build credit history and more investments in targeted
ready and enable new solutions investor confidence and attract areas.

to come into the market. commercial debt.

Technical Assistance Grants, Junior or subordinate Equity/Debt, FLDGs, Pari-Passu Guarantees, SIINC (Social Impact Incentives), DIB, SIB.
possibly returnable in case of impact-linked loans. insurance mechanisms, Working | Bill Discounting Facilities for

financial success. Investor returns can step up in the Capital Government invoices.

case of strong success.

Use Cases and All sectors, but especially those Especially useful for Any sector with unpredictable As part of Government schemes.

Sub Sectors where need for innovative capital-intensive businesses across | cash flows, which reduces credit | To promote systemic and holistic thinking
products and business modelsis | all these sectors flows and solutions by focusing on

greatest. multi-dimensional outcomes.

Examples + Water.org provides grants and | + Spring Health Safe Drinking USAID and USDFC partnered + Social Impact Incentive payments were
TA to MFlIs to scale up HH Water raised concessional capital with impact NBFCs, providing given to WASH enterprises for
sanitation loans. to provide clean water to rural partial guarantee to unlock targeting rural populations, with a
DST has several grant villages in Eastern India. credit for WASH enterprises. gender focus.

programs—but many are too This is particularly useful for FLDGs can materially reduce Government programs can use DIB /
small to pursue path-breaking asset-building ventures like risk for investors and be SIB for toilet construction and

and important innovations. building toilets or waste effective. sanitation outcomes, waste

Donor can pool funds, or work treatment facilities. management. etc.

with investors who can ensure Bill Discounting shows the work is
market-oriented use of grants. done and improves working capital
in the face of delayed payments.



https://blendedfinanceindia.org/ibfc-deal-tracker/#WaterCredit
https://blendedfinanceindia.org/ibfc-deal-tracker/#Spring
https://blendedfinanceindia.org/ibfc-deal-tracker/#Spring
https://blendedfinanceindia.org/ibfc-deal-tracker/#USAID-USDFC-multi1
https://blendedfinanceindia.org/ibfc-deal-tracker/#USAID-USDFC-multi1
https://aquaforall.org/siinc-for-wash/#:~:text=SIINC%20for%20WASH%20is%20based,energy%2C%20in%20different%20geographical%20areas.
https://aquaforall.org/siinc-for-wash/#:~:text=SIINC%20for%20WASH%20is%20based,energy%2C%20in%20different%20geographical%20areas.

Challenges and Recommendations



Challenge

The diversity and inconsistency of policy norms
across different states and cities can lead to

difficulty in scalability

Complex regulatory requirements may
discourage private investment. Stringent norms

and regulations in capital deployment.

The lack of standardized infrastructure
components can lead to high operational costs

and inconsistencies in service delivery

T ———T

Policy Challenges and Recommendations

The following table highlights major challenges faced by WASH enterprises as result of certain policies, or the lack of them, and the recommendations from

investors to address them. Addressing the following challenges is suggested to improve quantum of investments into various sectors.

Recommendation

+ Work towards standardizing policy norms and regulations across metropolitan cities and
municipalities to create a more conducive and consistent regulatory environment for investors.

Encourage knowledge-sharing and best practices among local governments.

* Relax stringent norms and regulations to provide investors with more flexibility in capital
deployment. Create an environment where various investment instruments, such as equity, debt,

and blended finance, can be utilized to meet the diverse needs of WASH.

+ Promote the standardization of essential infrastructure components in the WASH sector, such as
garbage containers, to improve operational efficiency and reduce costs. Develop guidelines and

incentives for municipalities to adopt standardized infrastructure.

« Several investors have articulated that delays in payment processing by government entities, coupled with protracted project gestation
periods, pose a challenge for businesses in the sector. Given that many WASH sectors entail substantial capital expenditures, businesses

often contend with constrained cash flows, rendering them vulnerable when faced with delayed payments or prolonged gestation periods.

“Dealing
with
multiple
government
bodies and
regulations
makes it
very difficult
to do
business. It
is perceived
that there’s
a lot of
corruption/
opaqueness
while
dealing with
government
which
makes
business
difficult”
-Responden
t from
Unitus
Capital




Strategic Challenges and Recommendations for ULBs

Following table highlights the challenges and recommendations raised by investors for better engagement at the Urban Local Body (ULB) level.

Addressing the following challenges would result in a more transparent and efficient engagement thereby attracting greater opportunity for private

investments.
o H
Challenge Recommendation There is very
Delayed payments keep * Proper financial allocation so funds are available at the time of payment. limited
good player away, or raises + Efficient invoice processing and disbursal process with pre-established turnaround time to ensure payments involvement Of
bid prices are released in a timely manner, especially for smaller firms/MSMEs.

- Stiff penalties for delayed payments, with consequences for officers who cause delays. VC/PE in this

* PSU Banks should offer Bill Discounting facilities to service providers to improve cash flow. .

L EEAEAETERS GG ER-GGM « To the extent possible, tenders should be technology neutral. By specifying specific technologies, proven sector, d nd It
technologies innovations are excluded. will continue to
Vendor Certifications and * For every type of service/system, there should be certification criteria for players to be eligible to bid on b th
Qualifications projects. All their staff must also be trained and certified periodically. € IS Way as

+ State governments can create pools of certified players to bid for work in that State. ’

+ Improve outcomes by understanding vendor capabilities, mandating training, and monitoring quality. Foster Iong as there Sa
non-transactional relationships with vendors, using transparent third parties for evaluation and fair amount Of
accountability.

Pursue Outcome-based + Shift contract focus from input specifications, like technology and equipment, to specifying and achieving govern ment
Projects/Tenders desired outcomes, ensuring more effective results. regu Iations a nd

* Revise project monitoring and outcome evaluation methods, involving capacity building of ULBs and )
incorporating external evaluators and monitoring agencies. |nvolvement”

+ Enhance support with advanced monitoring equipment, including automation, Al technologies, and
specialized labs. —Respondent

PPPs, Build and Operate + Asset builders should also operate them, ensuring accountability for quality and maintenance. from Unitus
Contracts, and Match Asset + In short O&M contracts, service providers have an incentive to cut corners, which causes breakdowns later .
Lifecycle with Contract and reduces asset life. Long-term O&M contracts encourage the party to maintain the equipment well, so Ca pltal

Tenure they do not loose money later. The asset is therefore protected.
+ Adopt 10-15-year contracts as standard, utilizing the Hybrid Annuity Model (HAM) for project suitability.
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Strategic Challenges and Recommendations for ULBs

Challenge

Penalties for Failures

Lack of Funds and Time for
Design, Planning and
Data—the Need for
Semi-Autonomous Utilities

Publish performance data
and hold public consultations

Training and Tenure of Public
Officials

Recommendation

The party that built and operates the system, and the private/public body that owns the system, must
both be held responsible for failures.

Evaluating root causes of failure and plugging loopholes, rather than just charging fines, will help
improve the regulatory process over time.

Every project (above a certain value) must have an end-to-end Project Manager.

Proper time and funds must be provided for data collection and technical design. Poor design, or
rushed evaluations, lead to poor designs and complete system failures.

Set clear timelines for entire processes, so there isn't a forced rush which compromises quality. This
also requires longer-term planning so that all aspects are considered.

Having a Utility which has financial, technological and Operations understanding and competencies
to take a holistic view, and planning and execution responsibility to ensure proper accountability, will
greatly improve performance in WASH—where all elements like wastewater and solid waste
management, toilets and wastewater etc., are inter-connected and must be planned in tandem rather
than in isolation.

Government bodies should build relationships with good NGOs and technical experts and engage
with them on long-term basis to support and oversee planning and implementation work.

Progressive ULBs/Governments should publish data on a regular basis that is vetted by third-parties
for quality and consistency.

Regular public hearings, not just at the time of planning new projects, will ensure more support from
the public, and better ideas to improve outcomes and reduce costs.

Specialized cadres of engineers and managers are needed who understand urban WASH technologies
and systems. Administrative offers must also have some regular technical training, and vice versa.
Staff must have long tenures in their respective roles, so they are able to take accountability for
starting and completing projects. Rapid transfers of officers can disrupt progress and escalates time
and costs while reducing accountability over decisions taken earlier.

* These Challenges are

major concerns for
investors and
entrepreneurs—busi
nesses heavily reliant
on municipalities and
government
contracts are
unattractive to
investors and
lenders.

Regardless of
National or
State-level
conditions, even a
city that can address
these issues, can
attract good partners
and investors in its
development

process.
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Strategic Challenges and Recommendations for ULBs

Challenge

Private, decentralized STPs:
(1) Bulk generators of
wastewater are required to
have their own STPs, but these
are often not well designed or
well managed, and therefore
fail.

(2) Real estate developers tend
to minimize cost and install low
quality systems, which later
raise O&M costs and failures.

Suboptimal City wide SWM

Recommendation

If No 1, 2 and 3 are done, then the STP player's O&M will improve, leading to better outcomes.

1. Inorder to improve the quality of work, the party that designs and builds the STP must also operate it for 10 years.

2. Only certified players having 100% trained and certified staff, should be allowed to do this work.

3. The developer must create a fund to pay for the 10-years of O&M before transferring the property.

4. Lifecycle cost must be calculated and published for those buying the real estate.
Excess treated water that cannot be used on-site should be sold for other uses in a process that is regulated by the ULB / PCB / WASH
Board. This will allow the STP to go from a cost-center to revenue source and be better managed.
Automated testing equipment should be installed with data visible to regulators.
Double-blind process to deliver water samples to testing Labs, who must have an automated process to publish the results and highlight
failing STPs for action. NGOs and third-party monitoring firms can improve this process.
In the case of STP failure, the owner of the building AND the STP operator, are held liable and punishable. Thus, every medium-large city
can reduce its investment in wastewater treatment, while ensuring better treatment and re-use outcomes.

A city should be divided into 2-4 zones, incorporating informal settlements, with a public/private party appointed to collect 100% garbage
in that zone. This includes door-to-Door collection, as well as from Public bins and neighborhood dumping locations. A long-term
contract must be awarded to 2-4 parties to achieve 100% waste segregation. There should be 4-5-year contracts for comprehensive
behavior change programs, with annual goals and set processes. Re-usable, hazardous biomedical, and electronic waste must be
separately kept and handled. Food packaging must be washed and cleaned at source. Large buildings must be required to manage their
own wet waste by appointing certified and qualified service providers for composting or bio-gasification, who take accountability for
the outcomes, like with STPs. The agencies in (1) and (2) should report any deviations to the ULB. The DISPRED decentralized biogas
model by Green Power Systems is an interesting solution.

A third-party consultant should be appointed to help the ULB improve its waste planning system. They can also provide data and
monitoring services on an on-going basis.

Ward-level and sub-ward level sorting centers should be set up with space provided by the ULB so re-usable and re-cyclable waste is
removed from the waste supply chain before it gets contaminated.

Every landfill must be managed by a public or private party, whose job includes identifying how to reduce the waste coming to the
landfill. Incentives must be aligned accordingly.

Form a collaborative body involving ULBs, private firms, and NGOs to execute a 10-year City Action Plan. This partnership aims to
develop a streamlined approach for cities to achieve zero-waste sustainably.

Municipal Waste Management Bonds, Green Bonds, Blended Capital and SIBs can be created to achieve these outcomes.
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Appendix



l. Investors Interviewed

Organization Sectors Type of Investments

KOIS Invest Menstrual hygiene, clean water and sanitation Blended Finance (Equity and Debt)

Unitus Ventures

Water and Sanitation

Equity

Upaya Social Ventures

Water, Sanitation and Hygiene

Equity

Green Artha

Waste Management, Water

Equity

Incofin Investment Management

Water and Sanitation

Debt and Equity

Arghyam Foundation

Water

Grants

Convergence Blended Finance

All sectors

Blended Finance

Caspian Impact Investments Private
Limited

Water and Sanitation

Debt

Toilet Board Coalition

Sanitation

Equity, Debt, Grants

Social Alpha

Water, Sanitation and Waste Management

Debt and Equity

Eversource Capital Private Limited

Waste Management

Equity and Debt

Circulate Capital, LLC

Waste Management

Equity

Yunus Social Business

Varies (Potentially WASH)

Equity and Debt

Grameen Capital India Ltd

Water and Sanitation

Debt




l1l. List of Abbreviations

Abbreviation

Full Form

WASH

Water, Sanitation, and Hygiene

ULB

Urban Local Body

FSM

Faecal Sludge Management

STP

Sewage Treatment Plant

ETP

Effluent Treatment Plant

AMRUT

Atal Mission for Rejuvenation and Urban Transformation

SBM

Swachh Bharat Mission

SPCB

State Pollution Control Board

PPP

Public-Private Partnership

HAM

Hybrid Annuity Model

EPR

Extended Producer Responsibility

MRF

Material Recovery Facility

SSI

Small-Scale Industry

SLF

Sanitary Landfill Facility



