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ASSOCHAM

ASSOCHAM acknowledged as Knowledge Chamber of India has emerged as a forceful, pro-active,
effective and forward looking institution playing its role as a catalyst between the Government and
Industry. ASSOCHAM established in 1920 and has been successful in influencing the Government in
shaping India’s economic, trade, fiscal and social policies which will be of benefit to the trade and
industry.

ASSOCHAM renders its services to over 3,50,000 members which includes multinational companies,
India’s top corporates, medium and small scale units and Associations representing all the sectors of
Industry. ASSOCHAM is also known as a Chamber of Chambers representing the interest of more than
350 Chambers & Trade Associations from all over India encompassing all sectors.

ASSOCHAM has over 100 National Committees covering the entire gamut of economic activities in
India. It has been especially acknowledged as a significant voice of Indian industry in the field of
Corporate Social Responsibility, Environment & Safety, Corporate Governance, Information Technology,
Agriculture, Nanotechnology, Biotechnology, Pharmaceuticals, Telecom, Banking & Finance, Company
Law, Corporate Finance, Economic and International Affairs, Tourism, Civil Aviation, Infrastructure,
Energy & Power, Education, Legal Reforms, Real Estate, Rural Development etc. The Chamber has its
international offices in China, Sharjah, Moscow, UK and USA. ASSOCHAM has also signed MoU
partnership with Business Chambers in more than 45 countries.

cKinetics

cKinetics is a specialized sustainability advisory firm working with investors and businesses in emerging
markets. cKinetics provides specialized operational consulting and strategic services with a focus on: (a)
Resource Efficiency and Conservation: Energy, Water, Carbon, Waste, (b) Renewable Energy and Smart
Infrastructure, (c) Responsible Finance.

With offices in New Delhi and Palo Alto, the team comprises of cross-functional specialists that
combine insights in strategy, operations and financing to carve sustainable growth oriented solutions.



From the President’s desk

India is currently the world’s 2™ second-most populous nation with nearly 17.5% of global population
and is expected to grow to 1.6 billion by 2050. During the last decade, India’s urban population grew by
31.8% to 377 million, which is larger than the entire population of the US, thereby underlining a
tremendous need for waste management services. Additionally, rapid economic growth, urbanization
and industrialization have generated significant waste, adversely impacting our environment.

Currently solid waste management (SWM) services face sub-optimal planning, inefficient implementation
and heavy expenditure, thereby posing serious challenges to public health, environmental pollution,
degradation of natural resources and climate change, impacting the overall quality of life. To address
these issues, India’s development strategy must be sensitive to these growing environmental concerns,
while appropriately evaluating its threats and trade-offs. A multi-stakeholder approach, including the
community and the private sector, focused on leveraging innovative technologies and disposal methods
as well as increased awareness, must be designed and incorporated in all Government and Corporate CSR
models. Further, an integrated approach, encompassing technological, policy, administrative and legal
actions to address waste management in India, must effectively incorporate local, regional and national
requirements and challenges.

It is imperative to move towards constructive waste management which involves Public-Private
Partnerships focused on eventual waste minimization, driven at the community level, using low energy
and low technology resources. Additionally, future waste minimization programs must derive greater
economic benefits through decentralized waste administration as well as reconciliation of investment
costs with long-term goals.

ASSOCHAM has proactively encouraged all its Members to join the ‘Swachh Bharat Abhiyan’ initiative
and is proactively working with Industry to build and maintain public toilets as part of CSR initiatives. The
Chamber is also promoting green growth by urging its corporate members to focus on city waste
management as part of their business practices.

| am pleased to present this ASSOCHAM Publication on ‘Waste to Wealth’ which provides focused
solutions on policy and technology, which are critical for this sector. | am confident that this publication
will be a useful reference for all stakeholders in long-term planning and development of a Clean India.

Sincerely,
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Rana Kapoor
President
ASSOCHAM
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Preface

With growing urbanization in India, waste management is emerging as a key challenge facing the
country. With the impending resource shortage, it is imperative that waste management be viewed not
just as a necessity but also as an opportunity to create closed loop systems.

As Government of India focuses on building smarter cities, several measures need to be undertaken to
propel India towards being a sustainable economy — waste management in general and generating
wealth out of waste in particular would be a key pivot in this transformation.

In light of the surmounting quantum of waste cluttering Indian cities and the on-going technological
advancements, waste management is poised to be one of the biggest opportunities in the coming
years. To drive the uptake of the necessary technologies and to accelerate the waste management
scenario in India, it is important to understand the inter-related policy, technological and operational
barriers and promote stakeholder collaboration for streamlined action.

The ASSOCHAM initiatives on Waste to Wealth, supported by this report would provide insights into
Value out of Waste (VoW) that can be generated from municipal solid waste as also the potential
opportunity this represents for the Indian industry.

This publication is an effort to facilitate easy access to information in this field and is recognition of the
need to shape a proactive communication within the industry. | am hopeful the information provided
here will enable the Industry participants and help provide the requisite thrust in this emerging field.

——_—’____.______,__z
Upendra Bhatt

Managing Director
cKinetics
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Executive Summary

As urbanization is set to almost double in India by 2050 (increase 1.8 times over 2012 levels), the waste
in the cities is expected to grow by over 4 times as a result of increased levels of income and
consumption — presenting both a challenge and an opportunity. With the announcement of forward
thinking plans like ‘100 Smart Cities Initiative’ and the ‘Swachh Bharat Abhiyaan’, the Government of
India is clearly working towards creating smarter and cleaner cities with a focus on urban waste
management.

While urban waste has various components, this report focuses on Municipal Solid Waste and provides
an overview of the current state of municipal waste management in the country and barriers faced in
its effective management. The objective of this report is to assess the business opportunity and
investment potential presented by waste management, primarily focusing on creating Value out of
Waste through energy and materials recovery.

Current State of Municipal Solid Waste Management in India

Municipal Solid Waste management is primarily a function of the municipal bodies. The Government of
India has rolled out two key rules for solid waste management in India: Municipal Solid Waste
(Management and Handling) Rules in 2000 and Plastic Waste Management and Handling) Rules in
2011. Along with these regulatory mandates, the Government of India has also rolled out two key
policies (National Environment Policy, 2006 and National Urban Sanitation Policy, 2011) which are
expected to provide an Action plan and guidance for improved and effective MSW management in
India.

The value chain of municipal solid waste management typically consists of six stages: Waste
Generation, Primary Collection, Secondary Collection, Transportation and Storage, Processing and
Disposal. Currently there are several gaps and challenges at each step of this value chain in urban India.

According to the Central Pollution Control Board, urban areas in India generated 144,165 metric tonnes
of municipal solid waste per day in 2013-14. In 2014, close to 80% of this waste generated in urban
centers was collected, which is a significant improvement over 68% which was observed in 2012.
However, the amount of waste treated and processed continues to remain dismal.

The primary reason for the low waste treatment efficiency in India is the lack of waste segregation at
source both at household level as also from the commercial enterprises and lack of meaningful
integration of the informal sector in the waste management value chain. The lack of waste segregation
consequently has a magnifying impact across the rest of the value chain leading to increased
transportation and storage challenges, unavailability of suitable waste for processing and ultimate
disposal at landfilling sites. Hence, close to 80% of the current waste generated in the country ends up
in landfills and unauthorized dumping sites.

Since municipalities/Urban Local Bodies (ULBs) have their own capacity constraints, they partner with
various institutions for effective municipal solid waste management in the region. The approach for
MSW management could be centralized, decentralized or a combination of both —and can be executed
either on a standalone basis by the urban local bodies or through partnerships with private players
and/or NGOs.

e Insmall cities, municipalities typically follow a centralized approach for waste management
where they work independently across all aspects of the waste management value chain.

e Inlarger cities, a decentralized waste management system seems to be preferred since the
guantum of waste generated is high, municipalities have insufficient capacities and are likely
to incur high costs for end to end waste management. Hence municipalities work with private
players and/or NGOs, SHGs in the region depending on the availability and suitability. The
NGOs are typically engaged for waste collection, segregation and localized processing (mainly



composting) and the private players are typically engaged for setting up and operating waste
processing plants.

The majority of municipal solid waste generated in India is organic matter (40%) which is compostable
in nature, followed by 10% of combustible waste, 5% of recyclable materials and the rest of the
material (45%) are inerts. It is important to highlight that this waste composition is at the dumpsite and
not at source, since majority of recyclable material is removed by the informal sector prior to waste
dumping.

There are multiple technologies available for extracting value out of waste depending upon the
composition of waste. For some wastes like metals, glass, construction and demolition waste etc. it is
possible to recover useful materials through recycling. For other wastes like inorganic combustible
waste, it is possible to recover energy through various technologies (like pyrolysis, incineration,
gasification etc). Organic waste can be used to recover materials through composting as well as energy
through bio-methanation.

The USD 1.5 billion VoW (Value out of Waste) market

Currently, municipalities are sourcing funds for waste management from conservancy/property tax,
user charges and material recoveries — however these funding sources combined are not adequate for
municipalities/ULBs to efficiently manage, treat and dispose municipal waste. This presents an
immense opportunity for private players to engage across the entire value chain, particularly for setting
up and operating processing and disposal facilities.

While multiple business opportunities are available across the entire value chain from waste collection
to disposal, for the purpose of this report, the market size has been estimated for urban waste
processing in India. Composting and waste to energy are the two biggest opportunities for generating
value out of waste in India (together accounting for 90% of the total waste that can be processed).
Potential market opportunity for urban MSW processing in India has been estimated by assessing the
investment requirements for setting up the requisite waste processing capacity for both composting and
waste to energy.

e  Composting
o  Given the high organic content in Indian urban municipal waste, less upfront capital
expenditure, as well as ease of adoption in decentralized setting, composting is
expected to grow from about 26,000 TPD in 2017 to 66,500 TPD in 2052.
e  Waste to Energy
o  Though currently, processing waste for conversion into energy has seen little
adoption, it has been estimated that this market has a potential of 956 MW by
2017. With technological improvements, improved waste management systems
and better quality of source waste due to increased segregation, the potential
capacity for waste to energy plants is expected to grow to approximately 2200
MW by 2030 and 5400 MW by 2052.

With these estimated waste processing capacities, investment potential for generating value out of
waste is expected to be worth USD 1.5 Billion by 2017. A large portion of this market continues to
remain untapped owing to several operational, policy and technological barriers.

Action Agenda for Urban Municipal Waste Management in India

Given the continually increasing waste generation trends in India, it is imperative to address the
barriers faced for efficient MSW management in India. The Urban Waste Management Framework
(UWMF) has been conceptualized for the creation of a highly comprehensive and integrated urban
solid waste management system in India. The three models (Basic, Intermediate and Advanced) have
their own focus areas based on which key performance indicators can be developed for tracking the
success of waste management system.



Introduction: Waste

Management in India’s
Growing Urban
Centers




Value Out of Waste 2015

Chapter 1: Waste Management in
India’s Growing Urban Centers

1.1 Urbanization and the Waste Management Challenge
The second most populous country in the world, India, had close to 366 million people dwelling in
. . o , .1 . . . .
”By 2052, the level urban areas in 2012 accounting for 30% of the country’s population™. It is being estimated that this

. ) . urban population would grow to 672 million by 2052 and account for 38% of the country’s populationz.
of urbanization is

expected to As the cities continue to grow and consumptions increase, the waste generated is expected to increase

i significantly, influenced primarily by increase in the urban dwelling population, increase in income
increase by 1.8 . .

levels and changing consumption patterns.
times in India, with

a correspondin In 2012, the 30% of the total population living in urban areas’ was generating a total of 136,514 metric
p g tons/day waste in these urban centers”. This quantum of waste generation is expected to continue to

increase in waste grow over the next few decades in line with the increasing levels of urbanization (Figure 1). By 2052,
generation by the level of urbanization is expected to increase by 1.8 times in India (from the 2012 level) — however

the corresponding waste generation is expected to grow by more than 4 times® — owing to the
more than 4 P & & P & Y &

increased levels of income and consumption.
times.”

The Yellow trendline demonstrates the level of urbanization in India (corresponding to the right axis of
the graph).
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3,44,667
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1,36,514
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1,00,000
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0 0%
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Qunatum of waste generation in India
(metric tonnes/day)
Level of urbanization (%)
i.e. Population of India living in urban centres

w

Source: cKinetics analysis (using data from India Energy Security Scenarios 2047)

The management of this enormous quantity of waste generated is one of the primary problems faced
by urban centers. An immediate and focused approach for waste management in the country will go a
long way in enabling an appropriate level of living in the urban centres.

1 India Energy Security Scenarios 2047 (IESS 2047) http://indiaenergy.gov.in/
2 Ibid.
3 Ibid.
4 Ibid.
5 Ibid.
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1.2 Policy push increasing the focus on smarter and cleaner Indian
cities

Recently, Government of India has been taking forward thinking steps for creating smarter and cleaner
Indian cities with focus on waste management:

1. Creating Smart Cities with focus on urban waste management

Given the tremendous growth of urban centres in the country, the Government of India is focusing on
creating ‘smart cities’ which are highly advanced in terms of overall infrastructure and communications
while balancing sustainable management of resources. The Government has announced the creation of
100 Smart Cities over the next couple of decades to offer ‘decent living options to every resident’ in
urban and urban dependent areas®. To fast-track the Smart City movement in India, a high level Expert
Committee meeting was held in December 2014, where the leaders reaffirmed the need for creating
smart cities as a hub of economic activity with a focus on generating wealth from waste especially
emphasizing on waste management and waste-water treatment processes7.

2. Powering a movement to create a Clean India

Another landmark movement for promoting waste management in the country has been the Swachh
BharatAbhiyaan8 launched on October 2, 2014 by the Prime Minister — which focuses on achieving a
vision of Clean India by 2019. While the objective of the movement is to create a people powered
movement on sanitation, the campaign also addresses the much needed aspects of waste management
in the country. One of the key focus areas of the campaign is ensuring 100% collection and scientific
processing/disposal and reuse/recycle of municipal solid waste and also strengthening urban local
bodies to design, execute and operate systems. The campaign also aims to create enabling
environment for private sector participation in capital expenditure and Operation & Maintenance
(O&M) costs of waste management systems in the country.

1.3 Understanding Urban Waste

Urban waste (primarily being generated in cities) refers to material that is no longer useful and does
not manifest any economic value for the waste generator (individuals, households or commercial
establishments). Depending on the physical state of the waste, it can be divided into solid waste and
liquid waste’ (Figure 2).

Urban waste is primarily of two main types: solid waste and liquid waste
e  Solid Urban Waste is further classified into following three kinds of waste streams:

o Municipal Solid Waste: The non-hazardous solid waste that is generated by
households, commercial establishments, industries and institutions which as
Municipal Solid Waste (MSW). Depending upon the source of origin, municipal
solid waste can be residential waste (generated from households and domestic
areas); treated biomedical waste (mainly incineration ash resulting from treatment
of waste by hospitals and healthcare establishments); and commercial waste (non-
hazardous waste generated from industries as well as institutions such as hotels,
offices, schools etc.).

o  Electronic Waste: The waste that is created by discarded electronic devices and
components as well as substances involved in their manufacture or use is known as
electronic waste. This type of waste is generated by households as well as
commercial establishments and includes discarded computers, office electronic
equipment, entertainment device electronics, mobile phones, television sets, and

6 As per Press Information Bureau, http://pib.nic.in/newsite/PrintRelease.aspx?relid=114163
7 Ibid,

8 http://pib.nic.in/newsite/PrintRelease.aspx?relid=109592

9 Sustainable Solid Waste Management in India, Columbia University, 2012
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refrigerators and other all other electronic equipment meant for reuse, resale,
salvage, recycling, or disposal.

o Hazardous Industrial Waste: Hazardous waste, generated in industries during
various manufacturing and operational processes, could pose adverse effects to
human health as well as the environment; and is also considered as urban waste.
These hazardous materials includes waste acids, contaminated sludge and
chemicals, waste pesticides, motor oil and many other waste products from
industries.

e Liquid Urban waste is mainly sewage or wastewater that often contains faeces, urine and

laundry waste. Sewage primarily consists mostly of human waste and greywater along with
runoff from soaps and detergents.

Urban Waste

Municipal Solid Waste

Industrial
Hazardous
Waste

Electronic
Waste

Treated . . Industrial/
. . Residential .
Biomedical Waste Commercial
Waste - Waste

1.4 Focus of this Report: Municipal Solid Waste

This report focuses primarily on Municipal Solid waste (which includes residential, commercial and
treated biomedical waste™, as described above). The aim of this report is to provide an overview of the
current state of municipal waste management in the country; barriers faced in its effective
management; as well as the enormous business opportunity that MSW management presents in a
country like India. The report concludes by providing an action agenda reflecting on policy, technology,
financing and business models needed to realize the potential of creating value out of waste.

The objective of this report is to estimate the business opportunity and total market for creating
Value out of Waste in India, primarily focusing on processing of urban waste to recover energy and
materials.

This report is expected to be useful for:

e Policy makers as they are devising programmatic interventions to promote MSW
management in the country;

e  Businesses which are engaged in or entering the space of MSW management including
Solution providers which are devising cost effective and viable technological solutions for
MSW management; and

e  (Catalysts who are monitoring and moderating MSW management conversations within the
industry.

% Treated biomedical waste includes ash from incineration of any biomedical waste, and waste
medicines (which are supposed to be landfilled directly).
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Chapter 2: Current State of Municipal
Solid Waste Management in India

This chapter provides an overview of municipal waste management (focusing on value chain, waste
composition and waste generated); the current policy framework and prevalent technologies for MSW

management in India.

2.1 Understanding Municipal Solid Waste (MSW) Management in India
As described in the previous chapter, the non-hazardous solid waste generated by households,
commercial establishments and institutions is classified as Municipal Solid Waste (MSW).

2.1.1 Value Chain of MSW Management in India
A typical municipal solid waste management system, as graphically illustrated in Figure 3 below,
consists of six main elements: a) Waste segregation at source, b) Primary Collection, c) Secondary
Collection, d) Transportation and Storage, e) Waste Processing and f) Disposal.

Figure 3: Value Chain of MSW Management in India
The blue boxes represent the various players across the value chain and the yellow boxes are the
components across the value chain.
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There are several gaps and shortcomings in the current value chain of MSW management in India as

illustrated in Table 1 below.

Segregation

Primary and Secondary
Collection

Transportation and Storage

Processing

Disposal

At a household level, waste segregation is
usually not done primarily owing to the
fact that waste disposal/collection
mechanism is common for the various
kinds of wastes generated (through door
to door collection/ dustbins/common
disposal centres).

Waste collection is primarily manual with
door-to-door collection and the collection
efficiency of wastes compared to the
overall quantum of waste generated is
poor.

Transfer stations for residential waste
collection are rarely used and usually the
same vehicle that collects household
waste transports it to the processing or
disposal site.

Informal waste pickers sort a large
quantum of recyclable waste from
community bins and transfer stations.
Some of the reusable materials are
manually scavenged by the informal
sector however very less amount of the
waste generated is processed (owing to
the mixed composition of waste).

Majority of the waste ends up being
untreated and dumped in unsanitary
landfills or local dumpsites.

The smaller commercial
establishments are not focusing on
waste segregation, however
medium to large commercial
enterprises typically segregate the
waste generated into
biodegradable, recyclable and
hazardous wastes.

Few large commercial
establishments have their own
facilities for storage, segregation
and processing of biodegradable
wastes; as well as internal
transportation systems.

All other establishments continue to
rely on the common waste
collection, transportation and
storage mechanisms (often
rendering waste segregation as a
pointless activity).

A few of the larger establishments
with adequate infrastructure
recover usable materials from the
waste and also generate energy.

All waste from other sources end up
combined with the residential
wastes in dumping sites. The waste
that is left after manual scavenging
mostly ends up in unsanitary
landfills.

In order to design a holistic and integrated approach for municipal waste management in India, efforts

across the entire value chain are necessary — right from reducing overall waste generation to the
amount of waste disposed eventually.
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“Almost 80% of
total urban
municipal waste
generated in India
was collected in
2013-14, but only
23% of the total
urban MSW waste
was treated.”

2.1.2 Current State of MSW Generation and Treatment in India

According to the Central Pollution Control Board, urban areas generated 144,165 metric tonnes of
municipal solid waste per day in 2013-14. Almost 80% of this waste was collected, which is a significant
improvement over 2012 levels when only about 68% of the waste generated in the country was
collected. However the level of waste treatment continues to remain dismal with only 23% of the waste
being treated as compared to the overall waste generation in 2013-14 — which is a bare improvement
from 19% waste treatment done in the previous year.

For each state, the collection efficiency (in shades of blue) is represented on the left, and the treatment
efficiency (in shades of yellow) is represented on the right - as per legend at the bottom.

Collection Efficiency Treatment Efficiency

. >75% . >75%
o Bl 50% - 75% Bl 50% - 75%
- I 25% - 50% 25% - 50%
<25% <25%

As the graphic indicates:

e  The MSW collection efficiency has significantly increased in many Indian states. 100% MSW
collection efficiency is observed in 7 states and 2 union territories™ - this is a significant
increased from 2012 when only Maharashtra and Bihar'> had 100% waste collection
efficiencyB. Six states (namely Andhra Pradesh, Chhattisgarh, Goa, Haryana, Punjab, Tamil
Nadu) and 1 Union Territory (Chandigarh) have a relatively higher collection efficiency (of
90% or more) — while most of the other states have moderate collection efficiency. Only four
states (namely Kerala, Mizoram, Lakshadweep and Rajasthan) have a low collection efficiency
of less than 50% which is a major improvement compared to 2012 when the majority of
states had low or dismal collection efficiencies.

1 Andaman & Nicobar, Daman Diu, Gujarat, Jharkhand, Puducherry, Sikkim, Tripura, Uttar Pradesh, Uttrakhand

12 The collection efficiency of Bihar has not been reported by CPCB for 2014.
B s per Central Pollution Control Board, 2012
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“Majority of
municipal solid
waste generated in
India is organic
matter (40%),
followed by 10% of
combustible waste,
5% of recyclable
materials and the
rest of the
materials (45%)
are inerts.”

e  The state of MSW treatment efficiency in Indian states is highly concerning. The treatment
efficiency14 of the waste generated within Indian states is highly concerning given the fact
that none of the top waste generating states are currently treating even half the waste
generated within the state. While Maharashtra and Uttar Pradesh are responsible for 19%
and 13% of overall waste generation in the country, but they end up treating only 18% and
27% of the waste they generate while the rest is directed to landfills. In the seven states with
100% collection efficiency, apart from Uttar Pradesh, all other states have barely any
treatment efficiency. In order shape a holistic and successful municipal waste management
system, it is important to understand the waste generation trends in various regions and also
the reasons for the dismal levels of collection and treatment efficiencies of municipal waste.

The majority of municipal solid waste generated in
India is organic matter (40%) which is compostable in
nature, followed by 10% of combustible waste, 5% of
recyclable materials and the rest of the material (45%)

are inerts (Figure 5). Inerts
45%

Organic

40%

It is to be noted that this composition of waste is

mainly at the dumpsite (and not at the source of the

waste generation) — this is because some amount of

the recyclable content is removed by the informal Recylables

5% ‘ Combustible

sector during the collection, transportation and storage 10%

phases prior to dumplng of the wastes. = Organic Compostable = Combustible = Recylables

Source: Planning Commission

One key aspect of the composition of waste generation is the dependence on the level of economic
development. It is observed that there is a negative co-relationship between the level of income of a
country and the quantity of biodegradable waste generated. This is demonstrated by the fact that
compared to industrialized nations, the municipal waste generated in India has a much higher content
of bio-degradable and inert waste.

2.2 Operational Landscape of Municipal Waste Management in India
Since municipalities/Urban Local Bodies (ULBs) have their own capacity constraints, they partner with
various institutions for effective municipal solid waste management in the region. The approach for
MSW management could be centralized, decentralized or a combination of both —and can be executed
either standalone by the urban local bodies or through partnerships with private players and/or
communities.

e  There are three main approaches for MSW management in India: Centralized (integrated
approach), Decentralized Approach or a combination. (refer Table 2)

e There are four main kinds of partnership models involving urban local bodies, private players,
and NGOs/Communities (refer Figure 7).

While designing the MSW management system for any city, the urban local bodies can choose to use
any approach in combination with any partnership model - dependent on the quantity and quality of
waste generated, financial implications and human resource capacity availability.

Approaches for Urban MSW management in India

Depending on the quantum of waste generated in the region as well as the existing capacity at the level
of municipality, there are three main approaches for MSW management observed in India: Centralized
(integrated approach), Decentralized Approach or a Combination approach.

" Treatment efficiency refers to the amount of waste treated/processed compared to the total waste generated in
any region.
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CENTRALIZED (INTEGRATED) APPROACH
(Examples: Guwahati, Ahmedabad)
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Waste management system primarily meant for
handling bulk wastes at a central processing facility.

The waste is collected by the implementation agency
(ULBs, private entities) and transported to a processing
facility where value is derived from the waste.

Waste management system comprises of small waste recovery
centres in the locality.

The waste is collected door-to-door through the Urban Local Bodies
and/or companies for profits/not for profits. The waste recovery
centres engage the informal sector for waste collection, segregation
and sorting.

SUITABILITY AND CONTEXT

This type of waste collection is mostly suitable for areas
where the organic content of the waste is less and the
waste is primarily consisting of inorganic combustible
material making it highly suitable for processingin
centralized waste to energy plants.

This approach is most suitable for areas where maximum content is
organicin nature (which can be composted locally), followed by little
quantity of recyclable material (that can be sold to bulk traders for
recycling) and very less inorganic material which is then collected by
municipalities and landfilled as needed.

ADVANTAGES

¥ Due to the involvement of only couple of key players ¥ This approach promoted segregation of waste at source.

in the value chain, there is better coordination. This
reduces the need for manual handling of wastes.

¥ The waste can be used for generating energy (as
well as compost).

v Entire value chain is managed by one or twolarge
entities.

v Due to economies of scale, commercially viable state
of the art technologies can be deployed.

¥ The micro-entrepreneurs owning the waste recovery centers
engage the informal sector for waste collection providing
livelihood opportunities.

¥’ This saves landfilling as well as transportation costs.

v’ This enables effective monitoring of waste processing within the

communities.

DISADVANTAGES

X This approach leads to loss of livelihood for the
informal sector workers since they are not included
in the value chain.

X This type of system is not cost effective and involves
high capital and operational expenditure.

X The generation of energy is not feasible due to high cost as well

astype of waste.

X This approach necessitates manual handling of wastes.
X Thereis requirement of local spaces in communities to setup

resource recovery centres.

X Due to the involvement of a large number of local players,

monitoring by the urbanlocal bodies becomes challenging.

Partnership Models for Urban Waste Management in India
Depending on the quantum of waste generated, and the availability of suitable players (Private
organizations, NGOs and other Self Help Groups), the various municipalities have adopted different

kinds of partnership models (Figure 6).

1. Independently (by Urban Local Bodies)

e  This waste management model is observed primarily in smaller cities where the
total quantum of waste generation is less and there is adequate capacity within the
municipalities to manage the entire waste management value chain.

e  Example: Cities like Bokaro and Trichy manage the waste produced on their own.
While private contractors might be engaged for street sweeping, but all collection,
transportation and disposal is managed by the municipality.



“Municipalities
employ different
partnership models
for urban waste
management
based on the
quantity of waste
generated and the
availability of
suitable players.”

Figure 6: Overview of Partnership Models for MSW Management in India
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2. Urban Local Bodies + Private Sector Players

This model is primarily followed for cities where the quantum of waste generated in
high and there is inadequate capacity at the municipality level. For waste
processing, there are usually 1-2 waste processing facilities (centralized model).
Engagement of private players helps in reducing 50% of the cost that would have
been normally borne by municipalities.
Example: Cities like Hyderabad and Bangalore have partnered with the private
sector for waste management.
= In case of Hyderabad, the municipality engaged 3 private companies
primarily for processing of waste. Lately, the municipality has also
engaged a private contractor for collecting and transporting all waste.
= |In Bangalore, two kinds of service contracts have been implemented; one
for primary waste collection from the door steps and transportation to
disposal sites through small contractors and another for integrated
treatment and disposal of waste through payment of tipping fees.

3. Urban Local Bodies + NGOs or Self Help Groups

This kind of model is primarily seen in cities where local communities are
proactively interested in managing waste generated in their regions. In these case,
the municipalities either give permissions to NGOs or SHGs or provide financial
support to the community based on quantity of waste managed.

Example: In cities like Pune, the Municipal Corporation works closely with an NGO
working with informal sector waste collectors. The NGO helps in door-to-door
collection and decentralized waste processing in more than 60% of the city and in
the remaining part of the city the municipality itself takes care of waste collection
and management.

4. Urban Local Bodies + Private Players + NGOs or Self Help Groups

This type of partnership model is observed in cities where the quantum of waste
generation is high, there is proactive engagement by local NGOs, RWAs and SHGs in
waste management, and suitable private players are also existing.

Example: In Ahemdabad, private contractors are engaged for secondary storage
and transportation and also for setting up a waste processing plant (for
composting). The door-to-door collection is entirely conducted through RWA
associations of sanitation workers and women’s organizations for which the
municipality gives a grant for functioning and supervision.
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“Collaborative
engagement across
several
stakeholders is key
to enabling an
effective
implementation
ecosystem.”

2.3 Current Policy Landscape of Municipal Waste Management in India
Municipal Solid Waste management is primarily a function of the municipal bodies (as per the 12th
schedule of the Constitution and the 74th constitutional amendment of 1992). The Municipal Solid
Waste (Management and Handling) Rules 2000 define the regulatory mandate for MSW management
as also the latitude available to municipalities for requisite enforcement — however despite close to 15
years of implementation time, the municipalities are nowhere close to optimal enforcement and
implementation.

Another significant legislation has been the rollout of the Plastic
Waste Management and Handling) Rules in 2011, which also
place the major onus on municipalities for effective waste
management. Although in the recent times, the state
governments have been actively imposing fines and conducting
raids and surveys to determine the preparedness and
effectiveness of the various stakeholders of these Rules, but
there is a severe lack of meaningful enforcement of these Rules.

Along with these regulatory mandates, the Government of India
has also rolled out two key policies which are expected to
provide an Action plan and guidance for improved and effective
MSW management in India (Table 3). These policies are used by
various State Governments to develop their own municipal
waste management plans in keeping with the overall vision. In
addition, these also enable strengthening the infrastructural
support required by municipalities for the operational aspects of
waste management.

BENCHMARKING POLICIES/GUIDELINES

National Environment Policy, 2006  The MSW Action Plan involves a) Developing viable PPP
models for setting up and operating secure landfills,
incinerators, and other waste processing technologies; b)
Strengthening the capacities of local bodies for segregation,
recycling, and reuse of municipal solid wastes; c)
Strengthening the informal sector systems of collection and
recycling of various materials; d) Promoting biodegradable
and recyclable substitutes for non-biodegradable materials.

National Urban Sanitation Policy, The Policy instructs states to come up with their own

2011 detailed state-level urban sanitation strategies and City
Sanitation Plans. While the primary focus is on
management of human excreta and associated public
health and environmental impacts, it is recognized that
integral solutions need to take account of other elements of
environmental sanitation (i.e. solid waste management).

Collaborative engagement across several stakeholders is key to enabling an effective implementation
ecosystem. While the Ministry of Urban Development formulated the National Urban Sanitation Policy,
prepares guidelines and benchmarks as well as financial support, the Ministry of Environment, Forest
and Climate Change formulated the National Environment Policy and is responsible for the rollout and
enforcement of the MSW and Plastic Waste Management Rules.

The State Boards are mandated for ensuring the compliance of standards by the municipalities and the
Central Pollution Control Board (CPCB) is responsible for coordinating with the State Boards to ensure
implementation, reviewing standards and compiling data. The Urban Local Bodies/municipalities are
mandated and reviewed by the State Boards for effective implementation of the Rules and can
undertake MSW management independently or in public private partnership mode. Multilateral
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agencies can provide funding to State Governments as well as Urban Local Bodies/Municipalities for
capacity building and waste management. Figure 8 below presents an overview of the roles of various
stakeholders.
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Stakeholders

Municipal Solid Waste
(Management and Handling) Rules 2000
The segregation of waste at generation source continues to be low.

The Plastic Waste
(Management and Handling) Rules, 2011
Households continue to use plastic waste of less than 40 microns and separate waste

Very
Households Low Very  disposal. Most of the medium and small establishments continue to provide plastic
Commercial Many large establishments focus on waste segregation within their facilities. Low of less than 40 microns to consumers.
establishments
Product Very Companies generating products resulting in Special Wastes (like diapers and sanitary Manufacturers continue to generate plastic bags which do not adhere to the
Manufacturers (& napkins) are not adhering to Extended Producer Responsibility. Low specifications under the Rules.
state 78% of the total 5034 towns reported in the country have constituted urban local
Government bodies which are responsible for waste management in the region.
CPCB ensures annual reporting of implementation from states and union territories — - CPCB ensures annual reporting of implementation from stated and union territories
Central Pollution but not able to enforce complete reporting from all. but overall reporting levels are poor.
Control Board . It has been providing annual reports on the overall level of implementation of There is no annual report available for the implementation period 2013-14.
¢ municipal waste management in the country (last report in Dec 2014).
Only 50% (15 out of 29) states have informed about the authorization status of urban Only 58% of the SPCB/PCCs provided the requisite information about the level of
Low local bodies in their regions. Low implementation in their region.
State Pollution 70% of the authorization applications by ULBs for setting up processing and disposal Very 45% of the states reported incomplete information about the level of
C°I:‘t"_°| Boards/l facilities were approved in 2013-14 Low implementation or Rules.
Pocz;:?:iftzztsm . Only 30% of the SPCBs are reported on the monitoring of landfills/waste processing Very Regulations on stocking, distribution, use and sale of plastic carry bag or sachets or
Low sites in 2014). Low pouches are not being enforced adequately.
very  Regular committee meetings are not reported to track and discuss progress.
Low
Only 70% of the urban local bodies submitted their status of implementation in 2014. The management of plastic waste (excluding use of plastic carry bag or sachets or
pouches) is being implemented by many Municipal Authorities.
Many are undertaking efforts for creating citizen awareness for proper management of v Only some of the municipalities are actively levying fines on garbage collectors and
Low waste — but these are restricted to few localities are not done at a city/town level. Lsz commercial establishments for non- compliance.
Urban Local Very Disposal of waste is still continues through open dumping in almost all the states. Very None of the urban local bodies are able to effectively enforce the ban on plastic
Bodies/Munic Low Low usage for households.
ipalities Out of 2781 ULBs, authorization applications for setting up waste processing and Clarifications on the Rules are not provided to states leading to overall poor rate of
Low disposal facilities were received only from 10% of the ULBs during the year 2013-14. Very reporting (like definition of “Conventional Plastic” and Compostable Plastic or
Low Material is not provided, also no logo or mark given in the Rules for compostable
material/film).
In many States, several towns have reported setting up of partial composting/ vermi-
Low composting facilities (535 facilities in 375 ULBs) — however much more action is

required.
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Table 4 captures the current state of implementation for both these Rules based on the Annual Reports of Central Pollution Control Board. For Municipal Solid Waste Management, the data of implementation is
for the reporting period 2013-14 based on the report released by CPCB in January 2015. The official data for Plastic Waste management for this reporting period has not been released yet by CPCB and hence the
current state has been evaluated based on the official data of the reporting period 2012-13.
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“Adequate and
systematic
material recovery
from MSW helps in
generating true
value out of
materials which
are typically
incorrectly
disposed off as
wastes and
dumped at landfill
sites”

2.4 Creating Value Out of Waste: Current Technology Landscape of

Municipal Waste Management in India

For the appropriate treatment and disposal of municipal waste, the judicious selection and use of
technology is required. Given the composition of the waste generated in urban centres, there exists
significant opportunity for extracting value out of waste before final disposal. However, very limited
value is currently extracted due to multiple barriers.

There are multiple technologies available for extracting value out of waste depending upon the
composition of waste (Figure 9). For some wastes (like recyclables, and construction and demolition
waste) it is possible to recover useful materials, while for other wastes (like inorganic combustible
waste) it is possible to recover energy; and organic waste can be used to recover both materials as well
as energy based on the technology used). The subsequent sections of the chapter elaborate on the
various technologies for extracting value out of waste, either as materials or energy.

The green boxes represent the type of waste. The blue boxes represent technologies for recovering
materials from waste and the yellow boxes represent technologies for recovering energy from waste.

Recyclables
WASTE TO MATERIALS

Recycling
Construction RECOVERY
and Demolition
Waste
Composting
Municipal Solid Organic Waste
Waste
WASTE TO ENERGY
RECOVERY

Inorganic
Combustible
Waste

2.4.1 Material Recovery (Waste to Materials)

A large quantity of municipal solid waste that is generated in the urban centres of India comprises of
‘recyclables’ such as plastic, metal, glass etc. which have a potential to be reused and recycled. Another
major proportion of the municipal solid waste is primarily organic and highly ‘compostable’ inorganic
waste. Adequate and systematic material recovery from MSW helps in generating true value out of
materials which are typically incorrectly disposed off as wastes and dumped at landfill sites.

Studies have shown that 95% of the environmental impact during the life cycle of a product is during its
manufacturing phases when raw materials are extracted. Waste recycling helps in lowering the need
for further extraction of raw materials and is also useful for ensuring less quantum of waste being sent
to landfill sites. However, waste recycling is highly dependent on waste segregation (either during or
after collection from source) to ensure the availability of the right type and quality of waste.

At the household level, currently waste segregation to extract recyclable materials occurs at two
stages: during collection where newspaper and plastic bottle waste is often discarded separately (sold
to kabadiwallas) and at the landfill sites where rag pickers undertake manual scavenging to collect
recoverable materials.

The disposal at the commercial level also undertakes a similar route, where waste is sold to bulk waste
collector who then further sells the waste to recyclers (depending on the type of waste). Waste
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segregation at source is more prevalent in large commercial establishments which also have internal
facilities for material recovery - however, such positive actions are hugely dependent on the quantum
of waste generated by the commercial establishments.

CASE STUDY 1:
RECYCLING TETRAPAK CARTONS FOR CREATING PAPER BASED PRODUCTS (by Daman
Ganga Board Mills)

' http://www.caleidoscope.in/wp-content/uploads/2013/04/Daman-Ganga-Furniture.jpg
Y http://www.damanganga.com/Products/tissue.jpg

18 http://nutrition-quotient.com/blog/2014/12/recycling-tetra-pak-cartons-a-resource-from-waste/
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CASE STUDY 2:
RECYCLING CONSTRUCTION AND DEMOLITION WASTES

1% L&Fs Environmental Infrastructure and Services Ltd (IEISL)
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CASE STUDY 3:
RECYCLING PET WASTE INTO FIBRE AND YARN (By Ganesha Ecosphere)

2% http://i01.i.aliimg.com/img/pb/783/570/109/109570783_524.jpg

21 ]
http://www.ganeshaecosphere.com/regenerated_polyester_staple_fiber.html

22 http://www.fibre2fashion.com/news/apparel-news/newsdetails.aspx?news_id=166591

2 http://www.indiantextilemagazine.in/technology/ganesha-ecospheres/
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“Given that the
waste generated in
urban centres in
India is very rich in
organic matter,
composting
becomes an
extremely useful
process for
extracting value
out of waste
materials.”

2.4.1.2 Composting

Composting is an aerobic process in which biologically degradable waste is converted through solid
state biochemical transformation to yield stable granular material - which could be used as soil
conditioners and nutrients®. Given that the waste generated in urban centres in India is very rich in
organic matter, composting becomes an extremely useful process for extracting value out of waste
materials.

There are different kinds of composting technologies depending on the quantum of waste — while in
smaller quantities the waste can be heaped and buried in soil, there are also mechanized processing
options now available for larger quantities of waste. Vermicomposting is a type of composting in which
earthworms are used after initial pre-processing of waste. The output generated is organic compost
which is highly nutrient rich and can be used for agriculture as well as in farm land, parks and gardens
for improving soil health, moisture retaining capacity, returns nutrients to soil and is generally called as
bio organic fertilizer or soil enricher®.

However aerobic digestion/composting is highly dependent on the type of waste material being
processed. The waste should be free of impurities, plastics and other chemicals otherwise the final
compost created could lead to heavy metal leaching in the soil — which makes it highly unfit for
agricultural use.

Composting is increasingly being taken up by forward thinking business (especially hotels and IT
companies) as well as residential areas to process their organic waste being generated (Case Study 4).
In fact, there are companies like Daily Dump which have turned composting into a business (Case Study
5).

CASE STUDY 4:
COMPOSTING TO TREAT INTERNAL WASTE

24
Report of the Task Force on Waste to Energy (Volume 1), Planning Commission, 2014
25 .
Ibid.
26 http://bangalore.citizenmatters.in/articles/print/3602--mantri-tranquil-adarsh-residency-innisfree-get-first-
recyclathon-awards
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CASE STUDY 5:
MAKING BLACK GOLD: TURNING COMPOSTING INTO A BUSINESS OPPORTUNITY
(By Daily Dump)

7 Daily Dump
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Waste to Energy is an important municipal waste treatment and utilization option wherein the waste is

treated using biochemical or thermo-chemical technologies to produce energy.

Anaerobic slurry-phase
process that can be used
to recover both nutrients
and energy contained in
biodegradable waste

Biochemical

Moisture > 50%
Organic/Volatile Matter >
40%

C/N ratio 25-30

Very high moisture
content very high organic
content, highly
segregated waste

Biogas Compost
Medium

Proven technology but
existing processing plants
are facing performance
issues due to quality of
input waste.

v' Does not create bad
odour or rodent
menace

v" Does not cause visible
pollution avoiding
social resistance.

v’ Has a potential for co-
disposal with other
organic waste streams
from industry and
agriculture.

v' Requires highly
segregated waste

v Less heat is produced
during digestion
causing less effective
destruction of
pathogens
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Involves complete
combustion of waste
with the recovery of
heat to produce steam
that in turn produces
power through steam
turbines.

Thermo-chemical

Very Low moisture
content

Y 7

Steam Energy
High

Mature technology but

pilots have shown

unsuitability in Indian

context due to high

moisture content in

waste

v’ Can reduce 90% of
waste volume

v’ Noiseless

v' Odorless

v Less requirement of
land

v’ Can be located within
city limits reducing
the need for
transportation

v’ Plant performance is
compromised with
waste high in
moisture content

v’ High capex and opex
costs

v’ Can result in Sox and
NOx emissions

Converts dry Using heat to

organic or fossil break down

based combustible
carbonaceous polymeric
materials into CO, materials in the

H, and CO, at absence of
elevated temp oxygen, producing
(500-18000C). a mixture of

combustible gases
Thermo-chemical Thermo-chemical
Moisture < 45%
Organic/VM > 40%
Fixed Carbon< 15%
Total inert < 35%

Calorific Value (Net) > 1200 Kcal/Kg
Homogenous High calorific
waste of high value and very low
calorific value moisture content

Syngas Hydrogen Bio-oil Charcoal

Medium-High Medium-High
Emerging technology and yet to be
successfully demonstrated for large
scale applications. Many pilot plants
have been set up in various regions but
financial and technological viability is yet
to be proven for Indian conditions.

Converts organic
matter into synthetic
gas and solid waste
(slag) through
plasma torch
powered by electric
arc.

Thermo-chemical

No organic waste

L 3 e—q)-’!
Elemental Slag
Gas

Extremely High

Nascent technology
which is in R&D
phases worldwide;
one pilot plant is
expected to be set
up in India soon.

v’ Leads to production of fuel gas/ fuel oil which can replace

fossil fuels.

v" SOx and NOx emissions are not caused during regular

operations

v Toxic materials get captures in vitreous mass (which is safer to

handle than incinerator ash)

v" High capex and opex costs

v' Plant performance is compromised with waste high in

moisture content

v' Pyrolysis oil generated has high viscosity causing challenges in

transportation.



CASE STUDY é:
OKHLA WASTE TO ENERGY PLANT (By JITF Urban Infrastructure Ltd)

% Timarpur Okhla Waste Management Company
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CASE STUDY 7:
Mahindra World City Chennai- City Level Municipal Waste Management Program

* Mahindra World City, Chennai
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Barriers for Municipal
Waste Management in
India
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Chapter 3: Barriers for Municipal Solid
Waste Management in India

Given the complex value chain, multiplicity of stakeholders, policy gaps and limited enforcement, there
are a number of barriers in ensuring efficient and effective municipal solid waste management in India.

POLICY AND REGULATORY BARRIERS

There is a lack of consistency in state policies and guidelines for v v v v
High MSW management in terms of mechanisms for waste collection

and processing.

The role of informal sector: waste pickers, informal recyclers are 4 v v 4
not integrated within the regulatory frameworks, despite being

identified as a key focus area within the National Environment

Policy.

There is lack of clarity on goals and targets for waste collection and v/ v v 4
processing for various stakeholders.

The role of municipalities in regulating the type of waste collection v v v v
is ambiguous.
Policy regarding decentralized/local waste management practices 4
(like composting) is ambiguous.

High

Low

TECHNOLOGICAL BARRIERS
There is lack of waste segregation at source leading to v
High unavailability of suitable waste required for ensuring optimal
technological output.

There is limited awareness in the urban local bodies about v 4
High suitability of different waste processing and disposal technologies
based on the type and quantum of waste.

There are currently no official performance guaranteed reports v
available for various waste processing technologies to support
decision making at the municipality level.

Suitable land for developing sanitary landfilling facilities is not
available and selected land often faces resistance from local
population.

Lack of designated collection mechanisms for inert wastes from v
construction and demolition sites leading to waste mixing and high
cost of processing.

FINANCING BARRIERS

High There is lack of funds with urban local bodies for adequate waste 4 v v v
management.

High There is lack of standardized documented information about the v
financial viability of processing technologies.

High There is no clear framework established for Public-Private v v v v
Partnership (PPP) models across the waste value chain

There is a limited market for sale of compost and RDF (products 4
from waste processing), often affecting the financial viability of the
waste treatment effort under question.
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TYPE OF BARRIER
OPERATIONAL BARRIERS

Impact of Barrier on Various

Stages of MSW Value Chain

Segregation at
Collection
Transportation
and Storage
Processing
Disposal

Detailed assessments have not been undertaken by municipalities
and Urban Local Bodies for understanding the need and
accordingly customizing the MSW management in their regions.

Many municipalities are facing dearth of qualified staff for
ensuring efficient municipal waste management in their region.

Due to inadequate infrastructure in spcBs® and PCC's (including
personnel) there is limited monitoring of urban local bodies.

There is lack of awareness and willingness for segregation of waste
at source (both households and commercial).

The informal sector is not included as an effective collection model
during the development of MSW management models at the
municipality level leading to high operational costs for ULBs and
loss of livelihood for informal sector.

There are no feasibility studies to support creation of landfilling
plans by smaller urban local bodies.

Many cities lack transfer facilities and authorized landfill sites,
leading to local health hazards.

There are location restrictions due to public outcry against
processing and landfilling sites.

30 .
State Pollution Control Boards
3! pollution Control Committees
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Municipal Waste
Management as a
Business Opportunity:
Creating Value Out of
Waste




“Given the limited
financial
capabilities of the
municipalities,
Public Private
Partnerships (PPP)
can play a key role
in developing solid
waste
management
systems in urban
areas.”

Chapter 4: Municipal Waste
Management as a Business Opportunity:
Creating Value Out of Waste

4.1 Need for Private Sector participation in MSW Management in India
In order to enable holistic solid waste management in India, there is a strong need to improve the
overall waste management system across the complete value chain. There is a high cost associated

with every step of the value chain of municipal waste management right from procurement of tools,

equipment and vehicles for collection and transportation of waste to the setting up of storage facilities
and the development of waste processing plants and disposal sites (Figure 10).

The key sources of funds for Urban Local Bodies are:

Conservancy/Property Tax: A part of the funding for setting up municipal solid waste
systems is derived from the general municipal fund (including government grants) and most
of the municipalities use a percentage of property tax. However, given the low collection
levels of property tax in majority of Indian cities, the total funds generated through this
process is very low. Some states also have introduced sanitation/ city cleaning tax to cover
the cost of collection and disposal of MSW, however, that does not fully cover the cost of
service.

User Charges: Municipalities/ULBs also charge a fee from households and commercial
establishments for door to door waste collection however this amount is very low and is
dependent on income levels of the geography. The user charges are not able to fully cover for
the overall service provided by the municipality.

Revenue from material recoveries: The municipalities/ULBs are also able to generate some
revenue from the sale of recyclable materials obtained from the waste, although this varies
from region to region. Also the amount of recoverable waste is fairly low in regions with a
strong informal network of waste collectors.

These funding sources combined are not adequate for municipalities/ULBs to efficiently manage, treat
and dispose municipal waste. Assuming that 20% of the required infrastructure is already there in

municipalities, there is a total investment requirement of INR 202 billion*.

m Collection, Storage and
Transportation

= Waste to Energy Plants

C&D waste processing

= Support to non functional
plants

= Setting up Sanitary Landfill
Sites

Remediation of dumpsites

. .. 33
Data Source: Planning Commission

%2 Task Force Report on Waste to Energy, Planning Commission, 2014

* Ibid.
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To support the municipalities, there is financing support available from the central and the state
government in the form of grants and subsidies. Some of the key schemes at the central level have

been outlined below (Table 7).

Jawaharlal Urban Renewable
Mission (JNNURM) and Urban
Infrastructure Development
Scheme for Small and Medium
Towns (UIDSSMT) Schemes by
Ministry of Urban Development
(MouD)

Waste to Energy Schemes by
Ministry of New and Renewable
Energy (MNRE)

Centrally Sponsored Scheme (CSS)
by Ministry of Agriculture (MoA)

Financial Support Schemes by
Ministry of Environment, Forests
and Climate Change (MoEF)

These schemes were developed to enable the implementation of MSW Rules
by states and cities. A total of 46 MSW projects were approved in 20 states at
a cost of INR 1,925 crore and INR 694 cr was released. As on date, 19 of the 46
plants supported are operational.

The Ministry promotes all technology options for setting up projects for
recovery of energy from urban, industrial and agricultural wastes. Currently
only five pilot projects based on MSW to energy are being supported. Under
the scheme the amount of capital subsidy is calculated on the basis of power
generation from MSW. Rs 2 crore/MW upto a maximum of Rs.10 cr per
project is available as capital subsidy.

This scheme was set up for actively promoting waste composting and for
balanced and integrated use of fertilizers. Support is provided to local bodies
and the private sector for setting up composting plants for converting
municipal solid waste into compost. This grant is available for up to one-third
of the project cost, subject to a maximum of Rs 50 lakh per project.

The Ministry provides financial support of up to 50% of the capital costs to set
up pilot demonstration plants on municipal solid waste composting. The
ministry also extends limited financial assistance for waste characterization
and feasibility studies.

Given the limited financial capabilities of the municipalities, Public Private Partnerships (PPP) can play a
key role in developing solid waste management systems in urban areas. Private players can be engaged
across the entire value chain and also specifically for setting up and operating processing and disposal
facilities. Such PPPs help in: (i) leveraging the strengths of the municipalities as well as the private
players; and (ii) direct the flow of private capital for infrastructure development projects.

4.2 Urban Municipal Solid Waste management as a business
opportunity

Urban Municipal Solid Waste management presents multiple business opportunities across the entire
value chain from waste collection to disposal.

Service contract
for waste
collection at
source (both
residential and
commercial
customers)
Collection of
recyclable
materials for sale
in local market
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Setting up and
maintenance of
transfer stations
Service contract
for transportation
of waste from
collection centers
to processing
centers for energy
and material
recovery

. Setting up and
maintenance of
waste processing
plants (including
waste to energy
plants, RDF
generation,
composting
systems and
recycling plants)

g

J

for Waste processing

Sizing the market opportunity

Design and
construction of
Sanitary Landfills
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“Potential market
opportunity for
urban MSW
processing in India
has been estimated
by assessing the
investment
requirements for
setting up the
requisite waste
processing capacity
for both
composting and
waste to energy.”

For the purpose of this study, the focus is on sizing the market opportunity for processing urban
MSW in India.

4.3 The USD 1.5 billion VoW (Value out of Waste) market

As per the Planning Commission estimates, the urban population of India is expected to increase from
365 million in 2012 to 404 million in 2017 and 672 million in 2052 and the daily per capita urban waste
generation is expected to grow at a steady rate of 10% from 0.37kg in 2012 to 0.82 kg in 2052.

800
700
600
500
400
300

generated (kg)

200

Urban Population ('000)
DAily urban per capita Waste

100

2017 2022 2027 2032 2037 2042 2047 2052

mmmm Urban Population (million)  es==== Daily urban per capita MSW generated (kg)
Source: India Energy Security Scenario 2047, Planning Commission

This implies that the total urban MSW generation is expected to increase from 136,514 TPD in 2012 to
553,550 TPD in 2052. Considering the composition of the total urban municipal solid waste generated,
its processing can be broadly classified into three categories (all other waste, primarily inert waste,
accounting for nearly 45% of total waste is directly sent to landfills):

e  Composting (for organic wet waste)

e  Waste to energy (for organic dry waste and inorganic combustible waste)

e  Recycling (inorganic non-combustible waste including construction and demolition waste).

Composting and waste to energy are the two biggest opportunities for generating value out of waste in
India (together accounting for 90% of the total waste that can be processed). Potential market
opportunity for urban MSW processing in India has been estimated by assessing the investment
requirements for setting up the requisite waste processing capacity for both composting and waste to
energy™.

4.3.1 Potential of Composting Urban MSW in India

The market for composting is expected to grow steadily over the next few years as waste segregation is
enforced by municipalities at source as well as after collection and there is greater awareness and
action towards waste treatment and processing. Given the high organic content in Indian urban
municipal waste, less upfront capital expenditure, as well as ease of adoption in decentralized setting,
composting is expected to grow from 26,000 TPD in 2017 to 66,500 TPD in 2052. It has been assumed
that almost 40% of the organic waste generated in urban centres has the potential to be composted in
2017, with the composting proportion decreasing steadily as there are advancements in technology
and more waste is utilized to produce energy.

3 potential for material recycling has not been considered in this study
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This steady growth in the composting market is predicted to be aided by market incentives to
accelerate the purchase of compost by government bodies for horticultural purposes. Also with
increased segregation over the years, the quality of compost is expected to improve increasing its
suitability for agricultural purposes hence expanding the market.

4.3.2 Potential for Waste to Energy for Urban MSW in India

Given the increasing energy shortage faced by Indian cities and the surmounting municipal waste
management problem, waste to energy is foreseen as a key segment for generating value out of waste
in India. Depending on the type of waste (organic or combustible waste), different types of
technologies such as bio-methanation, incineration, gasification, pyrolysis etc. can be used to convert
the waste into energy. Though currently, processing waste for conversion into energy has seen little
adoption, it has been estimated that this market has a potential of 956 MW by 2017.
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Waste to Energy Treamenet Capacity
Potential (MW)

Source: cKinetics analysis

With technological improvements, improved waste management systems and better quality of source
waste due to increased segregation, the potential capacity for waste to energy plants is expected to
grow to approximately 2200 MW by 2030 and 5400MW by 2052.
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“Market for
generating value of
waste is expected
to be worth USD
1.5 Billion by
2017.”

“Setting up waste
processing plants
entail a high

capital expenditure

cost and their

financial viability is

dependent on

financing structure

of their capex
along with
operating

expenditures viz-a-

viz the return
generated from
recoveries.”

Assuming the base capital expenditure of ~USD8,750/TPD for composting plants and an average capital
expenditure of ~USD1.4 million/TPD for setting up waste to energy plants, market for generating value
of waste is expected to be worth USD 1.5 Billion by 2017. A large portion of this market continues to
remain untapped owing to several operational, policy and technological barriers as discussed earlier in
this document.

9.1
7.0
5.3
4.0
3.0
15 2.2
2017 2022 2027 2032 2037 2042 2047 2052

M Investment potential for Composting (USD billion) B Investment potential for Waste to Energy (USD billion)

Source: cKinetics analysis

4.4 Government support needed to attract private participation in

urban waste management in India

Setting up waste processing plants (like waste to energy) entail a high capital expenditure cost and the
financial viability is dependent on financing structure of the capex along with operating expenditures
viz-a-viz the return generated from recoveries.

The main source of revenue for waste processing plants is from the sale of recoveries (electricity,
manure, RDF etc). The total recoveries generated from the plant in turn are dependent on both quality
and quality of input waste. Any deviation in input waste from the projected numbers affects the
viability of the plant. Other sources of revenue for the plant include tipping fee® (in case of plants
managed by private sector) and carbon credits.

There are hardly any examples of operational waste processing plants in India which are currently
financially viable. There is limited operational data available on the financial performance and viability
of waste processing plants in the Indian context and this remains a key challenge for increased adoption
of the existing technologies in waste treatment.

Analysis of the financial viability of an indicative waste to energy plant (using bio-methanation
technology) with 500 TPD waste processing capacity operating for 12 hours daily shows that with
existing capital subsidy provided by MNRE (max of Rs 10 cr per plant), prevailing average electricity
selling price (Rs 3.5/kWh), zero tipping fee and considering 80:20 capitalization with debt @14%
interest rate for 7 year term, the plant will not generate a positive rate of return and thus is not
financially sustainable.

» Tipping fee is a charge which municipal authorities are required to pay to a private operator, who undertakes the
responsibility of processing the waste aimed at minimizing the waste going to the landfills and in the process derive
some useful products to meet part of the cost (Reference: Report of the Task Force on Waste to Energy (Volume
1),Planning Commission, May 2014)
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Capital subsidy (as % of capex)

Change in IRR with change in Capital subsidy

64%
62%
60%
58%

56% -

54%
52%
50%

This viability gap between the amount spent by the concessionaire on processing the waste and the
income derived from the products for private players in setting up waste processing plants can be
bridged by:

e  Payment of tipping fee
e Increasing capital subsidy
e Increasing purchase price of electricity generated

For Internal Rate of Return (IRR) to be in the range of 10%-18%, either the capital subsidy needs to be
55%-62% of the total investment or selling price of electricity needs to increase to be in the range of Rs
7.1/kWh to Rs 8.5/kWh or tipping fee needs to be introduced to the tune of Rs 730/ton to Rs 1000/ton.
The charts below present the different scenarios of IRR with these changing variables.

Change in IRR with change in Electricity tariff
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The government is already mulling some of these incentives as a part of their plan to improve solid
waste management in the country. Erstwhile Planning Commission Task Force on Waste to Energy has
suggested that the private sector may be provided financial support from the central as well as state
government to improve the financial viability of these waste processing projects and thereby increase
private participation in the sector.

Suggestions by the Planning Commission for meeting the viability gap include: 40% towards capital
expenditure by the central government upfront or 20% viability gap funding each for capital
investments and O&M costs linked to performance and another 10% by the state governments for the
sustainability of such project. Minimum Feed in tariff for electricity being generated from waste to
energy plants as well as a tipping fee is also being explored by the government.
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Chapter 5: Action Agenda for Urban
Municipal Waste Management in India

While a number of policies and Rules have been rolled out by the Government for effective municipal
solid waste management in India, the level of implementation continues to be poor. Given the
continually increasing waste generation trends in India, it is imperative to address the barriers faced for
efficient MSW management in India.

The Urban Waste Management Framework (UWMF) has been conceptualized for the creation of a
highly comprehensive and integrated urban solid waste management system in India (Figure 15). The
model has three different stages depending on the time frame of action required to meaningfully
implement urban solid waste management models - the Basic Model corresponds to short term
timeframe, Intermediate Model corresponds to medium term timeframe, and the Advanced Model
corresponds to long term timeframe.

The three models (Basic, Intermediate and Advanced) have their own focus areas based on which key
performance indicators can be developed for tracking the success of waste management system.
Different stages of a successful urban Municipal Solid Waste Management system include:

e  Basic Urban Waste Management Model (for the short term): complete (i.e. ensuring 100%
collection efficiency in all states), convenient (with door to door collection), accessible
(including urban poor population) and policy compliant.

e Intermediate Urban Waste Management Model (for the medium term): efficient (cost and
time wise), streamlined and aggregated.

e Advanced Urban Waste Management Model (for the long term): comprehensive (with
optimal efficiency across the value chain), inclusive (leveraging both formal and informal
waste collection systems) and integrated (all stakeholders and systems working in tandem).

Level 1 Level 2 Level 3
BASIC INTERMEDIATE ADVANCED
Focus Area Access Efficiency Systems and Behavior
What does this Creating a complete Creating an efficient, Creating a highly
model (100% collection), streamlined and comprehensive, inclusive
encompass convenient (door-to- aggregated waste and integrated waste
door), accessible and management system for management system for
policy compliant urban effective waste processing reduction of overall waste
waste management generation through
system behavioral tools
Time Frame of Short Term Medium Term Long Term

implementation

Based on this model, an action agenda (Table 5) has been created to provide recommendations for
addressing the various barriers for municipal solid waste management and to provide a way forward.
Collaborative action amongst stakeholders with a long term vision is essential to ensure the
implementation of this action agenda and for a successful and sustainable urban waste management
ecosystem in the country.
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Conducting detailed surveys to understand
waste generation quantum and composition
in urban centres.

Technical manuals for each type of waste and
end use applications should be prepared for
the benefit of all stakeholders.

Generating community awareness about
impacts of poor solid waste management
practices — to improve segregation of waste
Increasing municipal waste collection to 100%
in all urban regions with a focus on source
segregation.

Providing color coded waste bins in adequate
numbers in commercial areas, markets etc.
for collection of segregated waste
Transportation of waste through covered
garbage trucks and/or compactors

Creating guidelines for setting up waste
collector’s cooperatives and holding
consultations with NGOs and SHGs to bring
the informal waste collection players under
the formal purview.

Collecting data on informal waste picking
sector to enable designing of better collection
models

Consultations and awareness sessions with
retailers to stop sale of non-policy compliant
plastic bags

Creating technical guidelines for enabling
municipalities to choose the correct waste
processing options based on the composition
and quantum of waste

Creating guidebooks to enable better
understanding of financial viability of various
processing technologies for funders and
technology providers

Identifying sanitary landfilling sites in the
high priority regions by urban local bodies

Developing national and state level data banks to

capture and disseminate information on characteristics

of waste generated, potential for segregation, reuse,
recycling and management of MSW which is
periodically updated.

Setting up sorting sheds by municipalities and local
communities to enable local sorting and segregation
reducing transportation costs

Capacity building of existing staff and increasing
technical staff with sound knowledge in technology
and waste management system design.

Promoting informal waste collector’s cooperatives for
better integration of the informal sector within the
value chain.

Ensuring safety and well-being of informal sector
engaged in waste collection and sorting by providing
requisite facilities and safety gear.

Enforcing prohibition of open burning of garbage,
leaves and other wastes.

Providing waste transportation systems such as hand-
carts, tricycles and other simple vehicles which are
non-polluting in their localities and municipality sub-
divisions

Setting targets for plastic manufacturers for Extended
Producer Responsibility.

Setting up demonstration units for waste processing
technologies (especially plastic)

Designing waste processing plans corresponding to the
local context to ensure adequate operational capacity
Providing authorization of sites and plans for waste
processing and sanitary landfilling

Promoting composting as a decentralized waste
processing method especially for households

Engaging fertilizer companies to market the compost
to leverage their existing network of distribution

Establishing centers of excellence and
international knowledge networks for
technology transfer and best practice sharing.

Charging penalty from households and
commercial establishments providing mixed
waste

Ensuring the informal sector is completely
embedded as a part of the formal waste
management value chain.

Developing integrated centralized and
decentralized waste collection systems based on
the type and composition of waste.

Deploying automated vacuum based waste
collection systems in the new cities being
developed in India.

Setting up sensor based collection mechanisms
which inform waste collectors when garbage bins
are filled.

Incorporating land required for waste processing
and disposal in the land use plans at the district
and state levels for each individual municipality.



For better
policy
framework

For better
financing
environment
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Ensuring the development of State Policies
for municipal waste management
Amendment of MSW Rules to incorporate
waste reducing, reusing and recycling
methods

Building capacities of the local staff for
planning, tendering, supervision and
monitoring

Prioritizing/categorizing cities/towns based
on population and quantum of waste
generation with special emphasis on hilly,
coastal and tourist towns and cities for
planned implementation of MSW Rules
Including waste to energy projects for
financing through the National Clean Energy
Fund and clearly defining the modalities for
getting waste to energy projects funded
through the clean energy fund.

Reducing the subsidies provided to chemical
fertilizers to enable the uptake of compost
generated locally through solid waste.
Providing tax concessions (Excise/ VAT) on
products such as RDF and C&D products

channels up to the village level.

Developing co-marketing policies for compost with
chemical fertilizers to make them competitive in the
agricultural market.

Amendment of MSW and Plastic Waste Management
Rules for setting targets and timelines for achieving
reduction in generation of waste
Increasing inter-governmental coordination between
urban, agriculture, and energy departments for clear
and targeted policies and cohesive implementation.
Ensuring the development of Urban Local Bodies in all
urban centres across India
Developing national guidelines for the siting and
operation of composting facilities in conjunction with
compost quality standards
Creating specific guidelines for management of special
waste (such as sanitary napkins and diapers)
Developing output based incentives schemes for
compliant processing operations
Developing feed-in tariffs to facilitate the sale of biogas
and RDF as alternative energy sources.
Developing buy-back and basket approaches for
composting
Using carbon financing to support the financial
sustainability of waste to energy projects.
Allocating a dedicated Viability Gap Funding vehicle for
implementation of de-centralized waste management
projects in the country

Strict adherence to compost quality standards
for protecting public health and developing
confidence of farmers.

Developing registration and certification
mandates for composting facilities to raise
industry standards.

Creating a Waste to Energy corporation
supported by the Government, focused on R&D,
data collection as well as catalyzing finance for
WTE projects in India

Developing schemes for providing incentives and
disincentives to local bodies to promote better
implementation of MSWM Rules
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