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With the global population expected to be more than 8.5 billion by 2030, the amount of urban waste being 
generated is faster than the rate of urbanization. High-income countries which only account for 16% of the 
world’s population, are generating more than one–third (34%) of the world’s waste. A quarter of the waste 

(23%) is being generated by the East Asia and Pacific region. A World Bank report also mentions that by 2050, waste 
generation in Sub-Saharan Africa is expected to triple from the current figures and the South Asian region will more 
than double its waste stream1.

With aspiration to keep its economic growth at the fastest pace in the world, India is catching up fast with urbanization, 
as surplus farm workers are moving towards cities to improve their lives. Increased urbanization would mean higher 
urban waste, for which a multi-pronged approach must be prepared and well implemented.  

A report gives an in-depth analysis of generation of urban waste in India and offers environmentally sustainable ways 
to handle it. For a common man, urban waste comprises of the discard items of everyday use. Population explosion, 
changing consumption patterns, economic development, improving household incomes, growing urbanization and 
industrialization are all contributing to urban waste generation.

India generates 62 million tons of waste (both recyclable and non–recyclable) every year, according to the Ministry of 
Environment, Forest and Climate Change, with an average annual growth rate of 4% (PIB 2016). There are different 
components of urban waste that have been highlighted in this report which also lists several key recommendations to 
process the city waste. Solid waste, plastic waste and E–waste are the principal waste materials. 

According to a report published by the Swachh Bharat Mission (Urban), 1.45 lakh tons/day of municipal solid waste 
(MSW) is being generated in urban India2. As many as 67% of the urban areas have door-to-door collection of MSW. 
Only about 23% of the total generated waste is being processed/treated (33,215 tons/day) while 72% is land-filled (1.22 
lakh tons/day). 

India also produces approximately 0.025 million tons (MT) of plastic waste every day. With an increased focus on 
urbanization and industrialization, the per capita plastic consumption in India in 2017 was 11 kg, according to EY’s 
market research and data analysis. The percentage of plastic and rubber in municipal solid waste (MSW) has risen to 
9.22% as compared to 0.66% in 1996, as per the Central Pollution Control Board (CPCB) data. By 2031, plastic waste 
generation will amount to 31.4 million tons per year.

A United Nations report states that India is one the biggest producers of e-waste in the world. It generates about 2 
million tons of e-waste annually and is the fifth largest e-waste producing countries, after the US, China, Japan and 
Germany. There are 214 authorized recyclers/dismantlers in India, according to the CPCB. In 2016-17, the recyclers 
treated only 0.036 million tons of India’s 2 million tons of e–waste. Approximately 95% of India’s e–waste is recycled by 
the informal sector in a crude manner. India’s e-waste is expected to grow to 5.2 million metric tons (MMT) by 20203.

Consequences of India’s cities producing tons of waste are tangible and troubling. The US Public Health Service has 
identified 22 human diseases that are linked to improper solid waste management. Multiple published studies link 
asthma, bronchitis, heart attack and emphysema to garbage burning. Garbage burning is classified as the third biggest 
cause of greenhouse emission in India - apart from causing an impact on human health. Burning releases carbon 
monoxide, nitrogen oxide, sulphur dioxide and carcinogenic hydrocarbons, along with particulate matter into the air.

Introduction to 
the report

1 https://openknowledge.worldbank.org/bitstream/handle/10986/30317/9781464813290.pdf?sequence=10&isAllowed=y

2 www.cprindia.org/sites/default/files/events/Rethinking%20waste%20valorization%20in%20fast%20growing%20middle%20
income%20cities%20-%20Naveen%20Singh%2C%20MoHUA.pdf

3 https://www.downtoearth.org.in/news/waste/can-india-manage-its-toxic-e-waste--60891
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Presently, collection of waste in Indian cities is not that evolved. Each Indian city has at least one earmarked landfill 
area for waste collection. The collection procedure begins with contractors employed by the government authorities 
who perform door-to-door collection services, scourging for any recyclables that may fetch a market price and later 
transport the remaining waste to landfills. Once the waste is dumped, it leads to an open burning to create space and 
the cycle of collection, dumping and burning goes on infinitely.

Several countries across the globe are reaching out to international financial institutions to develop programs to tackle 
the issue of waste management. In China, a result-based incentive program has motivated household kitchen waste 
separation. The US$80 million loan from the World Bank has also supported the construction of a modern anaerobic 
digestion facility to ferment and recover energy from organic waste, which is expected to benefit 3 million people4.

Another country which is trying to manage waste, innovatively, is Indonesia. Malang, a city in the country, generates 
more than 55,000 tons of waste every day. Also, most people in the city did not have health insurance. The scheme 
so developed by the policy makers was for low-income households to recycle their trash to finance their health micro-
insurance. The model is such that the health center takes in the trash from people and sells it to recyclers for recycling. 
The money, thus collected is then spent on giving people basic health insurance. There are multiple examples of cities 
that have deployed innovative strategies to manage their waste generation in an environmental-friendly manner.

With respect to policy framework in India, the Solid Waste Management (SWM) Rules 2016, Plastic Waste Management 
(PWM) Rules, 2016 and the E–waste (Management) Rules, 2016 were envisaged to address waste management. 
Although, there are multiple sets of rules but the responsibility of waste management should be borne equally by 
the government, industry and the citizens. The Swachh Bharat roadmap laid out before the country is clear and well 
defined. In order to ensure a result-oriented program, there is a need for all stakeholders, mainly the citizens to join the 
campaign being led by our Hon’ble Prime Minister Shri Narendra Modi.

India Inc. too has a crucial role to play in helping the country manage the waste. Multiple companies are taking 
initiatives to reduce the impact of their operations on the environment. From 100% recyclable consumer packaging 
to e-waste recycling facility, corporates are investing significantly to support the objective of waste management in 
the cities. Also, behavioral changes and public participation are key to a functional waste management framework. 
Citizen engagement is an important strategy for any successful campaign. It is imperative to motivate people for waste 
reduction, source-separation and reuse.

In addition to a correct policy framework and responsible behavior, technological advancement is an important 
factor that can drive effective waste management in India. Use of emerging technologies such as blockchain can be 
advantageous to a great extent. Blockchain can enhance traceability and develop a reliable single source of truth. The 
technology can also facilitate compliance and certification thus increasing transparency and assurance. Leveraging 
advanced technologies can enable urban local bodies (ULB) improve efficiencies and prevent on-ground workers from 
health hazards.

The ASSOCHAM–EY report discusses each of the above aspects in detail and lays down a roadmap to effectively 
manage waste in urban India.

4 https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=2ahUKEwjCnJXP69PfAhXEPY8
KHflbBqwQFjAEegQIBhAC&url=https%3A%2F%2Fopenknowledge.worldbank.org%2Fbitstream%2Fhandle%2F10986%2F30317%
2F9781464813290.pdf&usg=AOvVaw2bLiZ4SUuoz4eHYIImNqWP
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Message by 
ASSOCHAM  
President

India is amongst the top 10 countries that generates municipal solid waste. Additionally, close to 
70%-75% of this waste remains untreated. 5Major metropolitan cities like Delhi, Mumbai, Chennai, 
Hyderabad, Bengaluru and Kolkata generate about 10 million tons of garbage every day. The 

enormous amount of waste generation is not a problem but the way it remains untreated every 
single day is a serious issue.  Surging industrialization and urbanization has also led to generation of 
significant amount of plastic and e-waste in the system.

The “Swachh Bharat Abhiyan” (Clean India Mission) was launched by the Government of India in order 
to address issues of waste management, cleanliness and sanitation in a holistic manner across the 
length and breadth of the country. 

We need to address the problem, together as a nation, thus it gives me immense pleasure to note that 
ASSOCHAM is organizing a National Conference-cum-Exhibition & Awards on “Managing Urban 
Waste – Solid Waste, Plastic Waste, E-Waste” in New Delhi.

I am confident that this conference will act as a springboard for the government, industry and citizens 
to come up with a roadmap to make India cleaner and healthier. The conference will be a unique forum 
for exploring opportunities for exchange of technological ideas, knowledge sharing, networking, 
discussing new business models and setting up a policy framework to meet the future challenges in 
managing waste in India. 

I wish this conference a great success and believe ASSOCHAM will continue to organize such programs 
for the benefit of larger public with a great degree of excellence.

Balkrishan Goenka
President, ASSOCHAM

5 https://timesofindia.indiatimes.com/india/75-of-municipal-garbage-in-india-dumped-without-processing/ 
articleshow/65190477.cms
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Foreword by 
Secretary General, 
ASSOCHAM

We are using our natural resources at a rapidly increasing rate without realizing their limited availability. 
The problem of waste management is not just limited to its impact on the environment but also on us, 
everywhere. However, like most of the global problems, management of urban waste provides us with 

an opportunity to rethink solid, plastic and e-waste, and even our economies for a better future.

Waste generation has witnessed an increasing trend parallel to the development of industrialization, urbanization 
and rapid growth of population. The problem has become one of the primary urban environmental issues. With 
377 million people generating close to 62 million tons of garbage every day in urban India , we need robust 
strategies and workable solutions to overcome the challenges to protect our environment and move towards a 
sustainable living.

Encouraging collective efforts, ASSOCHAM is organizing a National Conference-cum-Exhibition & Awards 
on “Managing Urban Waste” at India Habitat Centre, New Delhi on January 10, 2019. The objective is to 
facilitate goal‐directed collaboration for streamlined action to accelerate waste management scenario in India with 
a focus on sustainability activities. 

ASSOCHAM is making consistent efforts in the areas of environmental sustainability and is committed to create 
larger platforms for better decision-making, policy and regulatory issues and extensive participation for the 
holistic development and growth of the nation. It is our privilege to release the knowledge paper titled, The 
Big “W” Impact: Effective Urban Waste Management Solutions in India jointly prepared by Ernst & Young 
Associates LLP and ASSOCHAM.

We recognize the efforts and contribution of ASSOCHAM Team and Ernst & Young Associates LLP in 
publishing this report. We believe the outcome of the conference and this publication will be insightful, relevant 
and informative for all the stakeholders.

Uday Kumar Varma
Secretary General

6 https://www.downtoearth.org.in/blog/waste/india-s-challenges-in-waste-management-56753
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Foreword by 
Ernst & Young 
Associates LLP
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ASSOCHAM, in association with EY, is pleased to present a solutions based report on 
effective management of urban waste in India. India is surging ahead as the fastest 
growing economy in the world and maintaining this coveted position would require a 

renewed focus on urbanization and industrialization. Job creation, mostly in the non-farm sector 
would entail increasing urbanization which must be an integral part of the development model 
for a country like India. This would mean developing new cities while the existing cities have to 
be upgraded with vital infrastructure, including sanitation and waste management. Different 
estimates suggest that half of our population would be living in cities by 20307. In fact, the way 
our villages are aspiring for better life standards, the waste management in rural areas would be 
equally pressing.   

Waste generation, as a result of natural resource consumption, is also rising alarmingly. It has 
emerged as major challenge for the union government, state governments and municipal bodies. 
Approximately 62 million tons of garbage is generated everyday by more than 377 million people 
living in urban India, while some of the compost-based waste processing plants across different 
states are functioning at less than a quarter of their installed capacity. 

Disposal of millions of tons of untreated garbage by the municipal bodies is a problem waiting for a 
prompt and feasible solution in order to avoid major health issues and environmental degradation. 
India’s waste predicament presents numerous social and environmental challenges for ULBs, 
whose responsibilities include municipal solid waste (MSW)  management. Most noticeably, urban 
waste has significant effects on our health. 

Ironically, waste management in our cities is done in a rudimentary way through informal workers 
– rag pickers, rather than well-equipped and trained staff using the latest and safe technologies. 
The plight of the thousands of rag pickers who sustain their livelihoods by collecting, sorting and 
trading waste is yet another challenge that needs to be addressed by the government and society. 

Waste management is one of the key components of government’s flagship program Swachh 
Bharat Abhiyan. Besides the toilet construction and eliminating open defecation, it will be a value 
add if there is an increased focus on waste management. We need appropriate policy prescriptions 
to ensure that waste management should be an important part of the economic cycle.

Emerging technologies such as blockchain, which is a decentralized technology disrupting the 
energy, climate and environmental sectors across the globe, should be inducted in sanitation as 
well. Waste and recycling companies are utilizing this technology to reward people for recycling, 
solar energy generation, decentralizing energy and other related transactions. A comprehensive 
and forward-looking policy should include such enablers which can accelerate a paradigm shift 
towards a modern and a healthy urban living.

For any model to succeed, it has to be woven around business. The idea should be to replicate a 
model like that of steel making from scrap, into the entire ecosystem of waste management and 
recycling. Just as there is a huge demand for steel scrap, we may be able to drive demand for 
urban waste in the market by adding value to it. 

In our report, we have given a detailed analysis of the current situation of three kinds of wastes 
that the country is struggling with – solid, plastic and electronic. With a strong administrative and 
political will, coupled with a robust business landscape, implementation of our recommendations 
can transform India’s humongous problem of waste management into opportunities. These 
recommendations include strategic policy framework, role of government at both central and 
state levels, responsibilities to be endured by the industry, leveraging emerging technologies and 
role of citizens. 

We hope that this ASSOCHAM–EY report would guide all stakeholders including policy makers to 
bring radical reforms for a sustainable future.

Chaitanya Kalia
Leader & Partner
Climate Change and Sustainability Services
Ernst & Young Associates LLP

7 https://www.weforum.org/agenda/2016/10/india-megacities-by-2030-united-nations/ 
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Solid waste
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“A good solid waste 
management system is like 
good health: if you are lucky 
to have it, you don’t notice it; 
it is just how things are, and 
you take it for granted. On 
the other hand, if things go 
wrong, it is a big and urgent 
problem and everything else 
seems less important.”  
(UN-Habitat, 2010)

Globally, solid waste management (SWM) has been 
a major developmental concern because of its 
negative effects on health, social, environmental and 

economic system. As population increases, generation of 
waste increases, implying the need for more efficient waste 
management systems. Solid waste is omnipresent which 
consists of unwanted rampant dump of solid materials 
generated in industrial, residential or commercial areas. 
According to the World Bank Report, solid waste consists 
of highest percentage of organic waste which accounts to 
approximately 46% globally, however the non-organic waste 
consists of paper, glass, metal, plastic and other materials.

One of the major concerns emerged due to increased solid 
waste generation and unethical disposal mechanisms is 
greenhouse gas (GHG) emissions. It is estimated that solid 
waste accounts for approximately 5% of the total GHG 
emissions. Landfill is another major source for increase in 
the GHG levels which varies from country-to-country due to 
the waste generation statistics. In India, 1,210 metric tons of 
carbon dioxide equivalent (MtCO2e) of GHG is emitted. 8As per 
the industry reports, methane released due to the irregular 
dump in landfill accounts for 12% of the GHG emissions. The 
magnitude of this problem has led to an increase in demand for 
efficient and practical measures to stem the flow of solid waste 
entering the environment. However, increased awareness has 
led people to think about the alternatives which may present 
fewer environmental and health challenges.

Government and municipal authorities in India are grappling 
with the challenge of developing an effective and efficient 
solid waste management system. In 2000, the Ministry of 
Environment, Forest and Climate Change (MoEF&CC) issued 
a notification titled “Municipal Solid waste (Management and 
Handling) Rules, 2000” which demanded all the municipal 
corporations to implement the rules in the said time frame 
and the municipal authorities to be held responsible for the 
implementation of the same. Making the rules stringent, the 
Ministry notified new “Solid Waste Management Rules (SWM), 
20169” which replaced “Municipal Solid Waste (Management 
and Handling) Rules, 2000”.  

Seven rules had been passed since the first National 
Environment Protection Act, 1986, each with reference to 
management and handling of a specific type of waste such as 
municipal solid waste, e-waste, solid waste, biomedical waste, 
hazardous and construction and demolition waste.

Plastic Waste Management Rules, 2016

E-Waste (Management Rules), 2016 

Biomedical Waste Management Rules, 2016

Construction and Demolition Management Rules, 2016

Hazardous and Other waste (Management and 
transboundary movement) Rules, 2016

The new Solid Waste Management Rules, 2016 are now 
extended to urban agglomerations, census towns, notified 
industrial townships, areas under the control of Indian railways, 
airports, airbase, port and harbor, defence establishments, 
special economic zones, state and central government 
organizations, places of pilgrims, religious and historical 
importance10. This reckoner details solid waste management 
and the factors influencing the need for managing the waste. 
The below sections describe the key challenges and focus areas 
for effective implementation of the process.

Organic waste, 
46% 

Paper, 17%

Plastic, 10%

Metal, 4%

Glass, 5%

Others, 18%

Figure 1: Global solid waste scenario

Source: World Bank report

8 http://siteresources.worldbank.org/INTURBANDEVELOPMENT/
Resources/336387-1334852610766/Chap7.pdf

9 http://cpcb.nic.in/uploads/hwmd/Salient_features_SWM_Rules.pdf

10 http://pib.nic.in/newsite/PrintRelease.aspx?relid=138591
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Municipal waste management value chain

Customarily, there are four aspects in the MSW value chain, 
in particular, waste collection and transportation, waste 
handling and processing, and waste disposal. Majority of waste 
is mainly generated from household, business foundations 
and organizations. The whole purpose of establishing this 
framework is to reduce efforts to segregate the generated 
waste at source as well and end destination. The SWM 
framework incorporates segregation of the collected waste at 
the source point followed by its collection and transportation 

via primary vehicles to a common point and finally its 
transportation to the processing site via mechanized larger 
vehicles (auxiliary transportation) . These vehicles transport 
huge amounts of segregated waste to a handling or transfer 
site. The handling of waste includes the use of proper 
advancements relying on the amount and nature of squanders 
with a goal to arrange them logically. In conclusion, the 
rejected leftovers after handling are gathered and arranged in 
experimentally built landfills. Figure 2 illustrates the different 
stages across the value chain.

Figure 2: MSW value chain

Source: EY analysis

CollectionWaste generation and 
segregation

Transportation Processing Scientific
disposal

Waste reject 
disposal 
Rejects after 
processing is 
collected and 
disposed in 
scientifically 
engineered landfills.

Waste processing
Application of 
appropriate 
technologies 
depending upon the 
quantity and quality 
of wastes.

Door-to-door collection
Collection of segregated waste from 
households, shops, institutions etc.

Individual households 
or bulk waste 
generators
Apartment complexes, 
malls, shops, office 
buildings, hospitals, 
hotels & restaurants, 
schools, universities 
etc. Waste segregation 
at source by the 
generator.

Primary transportation
Waste transportation from several 
households to a common collection 
point in small mechanised vehicles

Secondary transportation
Waste transportation from common 
point to a processing or disposal site 
via larger covered vehicles.

In India, segregation and storage of MSW at source is a major 
setback and the decomposable and non-decomposable 
squanders are frequently disposed of at regular collective 
dustbin/dump. The collection efficiencies are likewise observed 
to be poor, at around 70% in most Indian urban areas and keep 
on being overwhelmingly manual in nature.

The key stakeholders influencing the entire MSW value chain 
are described below:

1. Urban local bodies/municipalities

Municipal corporations, municipal councils/city councils 
and municipal committees that collect and transport solid 
waste from doorsteps within their jurisdiction are one of 
the major stakeholders. In some cases, private players are 
also engaged by urban local bodies to carry out collection 
and transportation activities on their behalf.

2. NGOs/social workers/environmentalists

Non-government organizations (NGOs) can intensively 
create public awareness on waste segregation and 
management. 

3. Waste generator

Waste generator is solely responsible to manage the 
solid waste generated which can be enhanced by source 
reduction and source segregation. Waste generator closely 
coordinates with civic bodies in identification of waste 
management sites/facilities.

4. Technology provider

The organizations with expertise in processing solid waste 
are key stakeholders.

11 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/186990/
ReportPPPMunicipalSolidWasteManagement270812.pdf
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5. Bilateral and multilateral agencies 

International donor agencies provide loans or grants for 
solid waste management projects.

6. Banks and non-banking financial corporations (NBFCs) 

Banks understand the waste management projects are 
capital intensive and have long concession periods. These 
institutions usually have a highly evolved project level 
assessment framework. This enables them to conduct 
a credit assessment and establish bankability, after 
which a long-term debt is sanctioned and syndicated 
across a spectrum of commercial banks as senior debt. 
NBFCs provide end-to-end infrastructure financing and 
project implementation services. Their business can be 
broadly classified into corporate investment banking 
(project finance, investment banking) and alternative 
asset management (private and project equity). 
These companies provide financial intermediation 
for infrastructure projects and services, adding value 
through innovative products to the value chain and asset 
maintenance of existing infrastructure projects.

S. No. State
Total waste generation 
(MT/D)

Total waste generation  
(in lakh MT/annum)

1 Andhra Pradesh 6,525 23.82

2 Andaman and Nicobar Islands 115 0.42

3 Arunachal Pradesh 181 0.66

4 Assam 1,134 4.14

5 Bihar 1,192 4.35

6 Chandigarh UT 340 1.24

7 Chhattisgarh 1,959 7.15

8 Daman and Diu 23 0.08

9 Dadra and Nagar Haveli 58 0.21

10 NCT of Delhi 10,500 38.33

11 Goa 240 0.88

12 Gujarat 10,145 37.03

13 Haryana 4,514 16.48

14 Himachal Pradesh 342 1.25

15 Jammu and Kashmir 1,792 6.54

16 Jharkhand 2,451 8.95

17 Karnataka 10,000 36.5

18 Kerala 1,576 5.75

19 Madhya Pradesh 6,424 23.45

20 Maharashtra 22,570 82.38

State-wise solid waste generation in urban areas, as on November 2017

Solid waste landscape in 
India
As per the report published by 
Swachh Bharat Mission (urban), 
1.65 lakh tonnes/day of waste 
is being generated in India, of 
which 67% urban areas have 
100% door-to-door collection 
of MSW with over 23% of 
the waste generated being 
processed/treated (33,215 
tons/day) and 72% of it being 
landfilled (1.22 lakh tons/day).  
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S. No. State
Total waste generation 
(MT/D)

Total waste generation  
(in lakh MT/annum)

21 Manipur 176 0.64

22 Meghalaya 268 0.98

23 Mizoram 201 0.73

24 Nagaland 342 1.25

25 Odisha 2,460 8.98

26 Puducherry UT 495 1.81

27 Punjab 4,100 14.97

28 Rajasthan 6,500 23.73

29 Sikkim 89 0.32

30 Tamil Nadu 15,547 56.75

31 Telangana 7,371 26.9

32 Tripura 421 1.54

33 Uttar Pradesh 15,500 56.58

34 Uttarakhand 1,400 5.11

35 West Bengal 8,675 31.66

Total/average 1,45,626 531.53

State-wise solid waste generation in urban areas, as on November 2017 (cont’d.)

Figure 3: Key players in solid waste management

Source – EY research and stakeholder engagement

►  A2Z Green Waste 
Management Ltd.

►  BVG India Ltd.
►  Ecowise Waste 

Management Pvt. Ltd.
►  Ecogreen Energy Pvt. 

Ltd.
►  Hanjer Biotech 

Energies Pvt. Ltd.
►  Hydroair Tectonics 

(PCD) Ltd.
►  IL&FS Environmental 

Infrastructure and 
Services Ltd.

►  Jindal ITF Urban 
Infrastructure Ltd.

►  Ramky Enviro 
Engineers Ltd.

►  SPML Infra Ltd.

►  Japan International 
Cooperation Agency 
(JICA)

►  Asian Development 
Bank

►  IFC - World Bank 
►  KfW
►  State Bank of India
►  ICICI Bank 
►  YES Bank 
►  India Infrastructure 

Finance Company 
Ltd. (IIFCL)

►  Infrastructure 
Development 
Finance Corporation 
(IDFC)

►  Hitachi Zosen 
Corporation & Hitachi 
Zosen Inova

►  Martin GmbH
►  Keppel Seghers Pte 

Ltd.
►  Fisia Babcock 

Environment GmbH
►  Babcock & Wilcox 

Volund
►  Kawasaki Heavy 

Industries
►  Mitsubishi Heavy 

Industries Environ-
mental & Chemical 
Engineering Co. Ltd.

►  JFE Engineering 
Corporation

►  Entec Biopower, 
Austria

►  Ministry of Environment, 
Forests & Climate Change 
(MoEF&CC)

►  Ministry of Urban 
Development (MoUD) 

►  Ministry of New & 
Renewable Energy (MNRE)

►  Central Pollution Control 
Board (CPCB) 

►  State Pollution Control 
Boards (SPCBs)

►  State Urban Development 
Departments

►  Central Electricity 
Regulatory Commission 
(CERC)

►  State Electricity Regulatory 
Commissions

►  Urban Local Bodies (ULBs) 
 ►   Municipal Corporations 
 ►   Municipal Councils 
 ►   Municipal Committees

Project 
development

Project finance and 
investment

Technology 
providers

Government 
agencies              

Project 
components

Key
players

Source: Lok Sabha
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Urbanization and its implications on solid 
waste generation

India, with an accelerated population growth of approximately 
1.4% per year, is rated as the second most populous country 
with a population of 1.21 billion (census 2011). India is also one 
of the best performing economies in the world. A change in the 
demographics has led to the migration of people to urban areas 
with an annual growth rate of 3.35%. In the last decade, there 
has been an increase in urban population at a rate of 31.7% 
with 377 million people living in 7,935 towns/cities (Census 
2011). 

Rapid urbanization and economic development are extensively 
connected to solid waste generation as increase in India’s 
population causes an equal increase in their affluence. This 
has a direct influence on variation in the consumption of goods 
and services, reflecting a corresponding upsurge in the amount 
of solid waste generated. As per the World Bank report, India 
foresees a growth rate of 7.3% in the current year and 7.5% in 
the next two years resulting in the intense waste generation. 
An Indian urban inhabitant generates 0.2 kg-0.6 kg per person 
waste per day accounting to approximately 105,000 MT of solid 
waste per day12. Table 1 details out the states with maximum 
population accounting to highest quantum of waste generated 
per capita in India.

City Population (2011)x 10

Ahmedabad 6.3

Hyderabad 7.7

Bangalore 8.4

Chennai 8.6

Kolkata 14.1

Delhi 16.3

Mumbai 18.4

Table 1: Population of major cities in India

Source: CSIR-NEERI

12 https://www.epw.in/engage/article/institutional-framework-implementing-solid-waste-management-india-macro-analysis

13 http://snsce.snscourseware.org/files/CW_58808123aacdb/CONSUMERISM%20AND%20WASTE%20PRODUCTS.pdf

14 https://siteresources.worldbank.org/INTURBANDEVELOPMENT/Resources/3363871334852610766/What_a_Waste2012_Final.pdf

15 http://www.worldbank.org/en/topic/urbandevelopment/brief/solid-waste-management

Search for a sustainable living has come a long way. Consumer 
behavior towards sustainable consumptions is a primary 
determinant of the wellbeing of the environment. In the era 
of industrialization, products have become available as per 
the demand created by the community. Change in the lifestyle 
has led to an increase in consumption than the actual need, 
resulting to an increased consumption of natural resources. 
Constant purchasing of new products without realizing 
the actual requirement interferes in the sustainable use of 
resources.

The impact of consumerism is the inordinate amount of waste 
generated is a serious environmental issue. Population in 
industrialized countries constitute 20% of the world population 
but consume 80% of the world’s resources and produce 80% of 
waste13. In the current scenario, waste generated is disposed in 
a highly uneconomical manner either, to open dumps or water 
stream or underground burring leading to environmental as well 
as health damage. Thus, the need of the hour is to change the 
consumer attitude towards consumption, thereby minimizing 
the generation of waste.

Solid waste management 
ecosystem in India
Current scenario

Worldwide MSW generation is roughly 1.3 billion tons for 
every year, and is anticipated to increment roughly to 2.2 
billion tons every year by 2025. This depicts an increase in 
the per capita waste generation from 1.20 kg to 1.42 kg per 
individual every day in the next 15 years14. However, the rate 
of waste generation depends on the degree of industrialization, 
urbanization and climate. Higher is the level of income in a 
country, greater is the solid waste generation mainly due to 
the escalation in the livelihood standards, which leads to an 
increase in consumerism. Low income countries generate 
minimal amounts of waste and as per the World Bank report, 
over 90%15 of the waste generated in low income countries 
is often destined to open dumps or are openly burnt, which 
causes tremendous hazards to health and environment. 

Organization for Economic Co-operation and Development 
(OECD) nations create half of the waste generated globally, 
while Africa and South Asia districts deliver least waste. The 
World Bank study projects a global increase of 70% in municipal 
solid waste by 2025, with developing countries facing the 
greatest challenges as their waste is expected to more than 

Figure 4: Urban population trend in the last decade

Source: Census 2011
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double. It is predicted that waste generation in Asia and Africa 
would double within 15–20 years16. South Asia generates 
approximately 70 million tons of waste annually generating 
about an average of 0.45 kg/capita/day17 whereas, OECD 
nations generate 572 tons of waste per year. The magnitude of 
this problem has led to an increase in the demand for efficient 
and practical measures to stem the flow of solid waste entering 
the environment. 

Globally, waste management scenario is predominantly based 
on the socio-economic status and is varied across the globe. 
In general, states that adopt landfilling and thermal treatment 
of wastes are the options considered in high-income countries 
whereas waste generated in low-income countries is disposed of 
in open dumps. 

Currently, solid waste generation in Indian cities amounts 
to 42 MMT/day18 due to growth rate of population. It’s a 
saddening reality that despite making claims to make Indian 
cities clean and green, solid waste is tremendously affecting 
the environment due to its rampant dumping and burning. The 
waste generation rate in India is much lower than that in low-
income countries, however The Energy and Resources Institute 
(TERI) has estimated that these figures will exceed 260 MT 
per year by 2047, i.e., more than five times the present levels. 
Delhi, Mumbai, Kolkata, Chennai, Bengaluru and Hyderabad 
contribute to the maximum amounts of solid waste generation, 
which accounts to 21% of the waste generated in the country. In 
Indian mega cities, solid waste is the major environmental issue 
and is governed by Solid Waste Management Rules, 2016.

The predominant system of collection in most of the cities is 
through communal bins placed at various points along the roads 
and sometimes this leads to creation of unauthorized open 
collection points. However, this move has made government 
to think of the impact it causes on health and environment. In 
some mega cities, efforts are being made to collect solid waste 
from door-to-door. With Solid Waste Management Rules, 2016, 
setting more stringent rules and door-to-door waste collection 
gained emphasis. With Swachh Bharat Mission giving financial 
support for infrastructure, numerous urban areas/cities have 
started to focus on door-to-door collection of segregated waste. 
The Solid Waste Management Rules, 2016, has also made it 
mandatory to segregate waste at the source and has delegated 
waste generators its sole responsibility. The regulation also 
states penalizing the waste generators in-case of  
non-compliance.  However, most of the waste remains 
uncollected. Studies state that the collection efficiency of solid 

waste in Indian cities is about 70%19. Ahmedabad shows the 
maximum door-to-door collection at 95%, while Delhi is the 
other extreme at only 39%20 with the help of external agencies/
NGOs/private organizations.

16  https://www.iswa.org/fileadmin/galleries/Publications/ISWA_Reports/GWMO_summary_web.pdf

17 https://siteresources.worldbank.org/INTURBANDEVELOPMENT/Resources/336387-1334852610766/Chap3.pdf 

18 http://www.idfc.com/pdf/report/IIR-2006.pdf 

19 https://www.researchgate.net/publication/6394075_Municipal_solid_waste_management_in_Indian_cities_-_A_review? 

20 http://icrier.org/pdf/Working_Paper_356.pdf

SWM service in most developing countries is carried out in 
collaboration with private sector largely due to challenges 
including non-availability of resources that municipalities 
encounter in SWC service provision.

Pune has been a pioneer in 
engaging private agencies/
NGOs networks for segregating 
waste at source. Pune 
started this practice of waste 
segregation in 1990 when 
activists from SNDT Women’s 
University took an initiative 
to engage waste pickers in 
cooperate society called SWaCH 
in order to work with the Pune 
Civil Corporation for gathering 
and reusing waste. Pune 
Municipal Corporation provides 
all the necessary requirements 
like equipment, area for waste 
segregation as well as health 
insurance. Pune has laid a 
standard for other states in 
India to effectively manage 
their solid wastes.
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21  https://ppp.worldbank.org/public-private   partnership/sites/ppp.worldbank.org/files/ppp_testdumb/documents/urbandev-prc-nov2010-waste.pdf 

Public private partnership (PPP) in MSW
Municipal solid waste management (MSWM) is a fit case for 
PPP mode for Indian situation as ULBs alone are not strong, 
financially as well as technically, to manage solid waste as per 
Municipal Solid Waste Regulations, 2016. An amount of   US$5 
billion every year is required to implement PPP model in the 
Indian cities. Public sector participation results in cost savings 
and improves effectiveness and efficiency in delivering services. 

The intervention of private sector in MSW started in the late 
2000 and have involved in door-to-door collection of waste, 
storage and transportation of waste, composting of waste or 
power generation from waste and its final disposal. There is a 
need to develop an in-house financial and managerial capability 
to award contracts to private sector and monitor the services 
provided, since the responsibility to ensure proper service 
delivery and compliance of standards, remains with the local 
bodies. Different models are adopted in different cities. At some 
places, contracts are given to private operators for doorstep 
collection and transportation based on the wards allotted to 
each contractor, who appoints his own manpower, uses his 
own tools, vehicles and equipment and is paid monthly by the 
municipal corporation for the services rendered. In other cases, 
contracts are awarded to NGOs for door-to-door collection and 
supervision only against a monthly payment. In some towns, 
contracts are given to NGOs or individuals to collect the waste 
from door-to-door but the contractor is expected to recover 
the user fee from the citizens directly as prescribed by the local 
body. There are many successful implemented projects in MSW 
sector globally on PPP model.

Case study

Case study

Wenzhou, a city in People Republic of China (PRC), 
generates around 40,000 tons of solid waste every year 
which increases at an annual rate of 8%-10%. Out of the 
total solid waste generated, 90% is disposed in landfills in 
an uncontrolled manner. Government of Wenzhou city, 
in order to tackle the issue of solid waste, formed a joint 
partnership with Wei Ming Environmental Protection 
Engineering (private agency) to build and operate waste to 
energy incinerator plant. The agency invested an amount 
of CNY90 million in order to build, operate and maintain 
the plant for a period of 25 years. The plant is operating 
since 2003 and a waste disposal fee of CNY73.8 per ton 
is paid to a government agency. This partnership resulted 
in treatment of 160 tons per day leading to generation 
of 9 million kWh a year. The excess energy generated is 
available for sale to the electricity market21.

Edmonton, Canada

The city of Edmonton is considered to be a leader in 
waste management. Edmonton diverts 60% of the waste 
from its landfills, recycles more than 1,000 cubic tons of 
e-waste every month and washes and re-uses 98% of the 
sand it uses on icy roads during the harsh and prolonged 
winters, saving the city’s US$4.5 million.

Problem statement and challenges

In India, segregation and storage of MSW at source is lacking 
and the decomposable and non-decomposable wastes are often 
disposed of at a common communal dustbin/disposal center. 
There is no storage area to place the segregated waste in a 
scientifically safe manner. Street sweeping and drain cleaning 
activities are irregular and MSW is dumped in the open on 
roadsides. The local government bodies that are responsible 
for managing the process are not efficient enough to form a 
system, wherein latest scientific treatment methodologies can 
be adopted.

Waste segregation, storage and 
transportation

There are no systems laid to segregate waste generated 
at source. All the wastes including, biodegradable, non-
biodegradable, construction wastes, etc. are soiled together 
making the problem of waste management more complex. 
There are no systems for primary collection of waste from 
source, hence the waste is collected via street sweeping, which 
is again carried out on an irregular basis. The vehicle used 
for transportation of the waste from source to the common 
collection area is used to transport to the processing facility. 
Inappropriate management of these processes results in 
creating a roadblock for an effective waste management.

Community participation

The most effective and sustainable way to divert solid waste 
from landfills is by implementing an effective scheme, which 
drives maximum consumer engagement. The municipal 
authorities are unable to create awareness amongst the public 
on inappropriate handling and disposal of waste. Thereby, 
people tend to dump the solid waste in open spaces and streets. 
Changing the mindsets of people towards waste management is 
prerequisite and augments the efficiency of waste management 
stream.
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Appropriate technological solution

Environmentally, benign practices are the need of an hour 
to cope with the almost exponential growth of MSW. For 
this, appropriate technological solutions through PPP are 
required. However, lack of competency and insufficient 
financial support are major threats to ULBs for development 
of MSW infrastructure. There is need for PPP to implement 
management and handling with the latest technology/
know-how with the subject experts’ firms and companies. 
Establishment of the good public governance in compliance 
with secured regulatory framework, appropriate financial 
support and strict contract implementation is required for the 
success of PPP. 

Implementation of rules and regulations

As per the Solid Management Rule, 2016, the ULBs are 
responsible for the management of solid waste within the 
states. However, the ULBs find it difficult in implementing 
the process adequately.  There is a delay in submission of 
information from state to central levels that further delays the 
implementation process on ground. This is a major setback that 
aggravates the problem. 

Financial aspects

Financial sustainability is another factor that affects the 
upgrading of solid waste management system in the country. 
Annual budget for the present waste management system 
is not sufficient to meet the daily challenges of collection, 
transportation, treatment and disposal of waste on a regular 
basis. Around 85% of the annual budget is spent on waste 
collection and transportation and only 5% is spent on the 
development of treatment facilities. 

Treatment technologies

The two innovative mechanisms of waste disposal being 
adopted in India include composting and waste-to-energy. 
These technologies are tested and proven globally, however due 
to financial constraints, waste to energy has not been adopted 
in India on a large scale. The section below details out the 
technologies:

Waste to energy 

Waste to energy (WTE) technology in India is based on build, 
operate and transfer model. This model reduces the quantum 
of waste to end up in landfill and in turn generates clean and 
reliable energy from a renewable fuel source reducing GHG 
emissions. 

As of November 2016, 33 waste-to-energy (WtE) plants with 
a cumulative installed capacity of 275 MW were operational in 
the country. Andhra Pradesh has the largest installed capacity 
of WtE plants at 74 MW (27%)22. According to the Ministry of 
New and Renewable Energy (MNRE), the WtE potential in India 
across 35 states and union territories stands at 1,532 MW of 
electricity per annum. The top five states in terms of potential 
for energy recovery from MSW are Maharashtra, Uttar Pradesh, 
Tamil Nadu, West Bengal and Delhi.

Four key SWM projects have been completed in the country 
within the last 15-18 months. These projects have a total 
waste processing capacity of 3,000 tons per day (TPD). Two 
key projects involving the development of waste treatment 
facilities were also awarded to JITF Urban Infrastructure Ltd. at 
the total cost of INR3.3 billion. At present, state governments 
and several municipal corporations are planning to augment 
their waste treatment capacities. Five key projects are being 
planned for this purpose, which will attract over INR1 billion in 
investments23.

As of March 2017, the MSW sector offers a lucrative pipeline 
of 27 projects, which involve a total investment of over 
INR45 billion. Out of these, 19% of the projects analyzed are 
under construction, 55% have been recently awarded and the 
remaining 26% will be planned to be taken up in the future. 
Twelve projects involving an investment of over INR25 billion 
have recently been awarded and another five key projects 
worth INR12 billion have been announced. Together, these 
projects will add about 9,150 TPD of waste treatment capacity 
in the country24.

Case study: Hong Kong

Health and environmental concerns led to the framing of 
several policies for reducing waste being generated in Hong 
Kong. Since June 1997, the Hong Kong Government has 
established several waste reduction task forces to take 
on the challenge of waste reduction. Amongst multiple 
recycling initiative, Hong Kong launched an EcoPark. The 
idea was to provide an area at affordable prices to the local 
recycling industries to set up an infrastructure equipped 
with the required technology and machinery for the 
purpose of recycling. The EcoPark began its operations in 
2007, and now leases more than 13 lots for the recycling 
of waste products.

22  http://icrier.org/pdf/Working_Paper_356.pdf 

23 http://icrier.org/pdf/Working_Paper_356.pdf 

24 India Infrastructure Research (2017). ‘Municipal Solid Waste in India 2017: Market Analysis, Outlook and Opportunities (till 2022-23)’. India Infrastructure 
Research, pp.1-218.
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Project name Cost  
(INR billion)

Location Waste processing  
capacity (TPD)

Generation

Astauli (Noida) Waste-to-Energy Project 0.55 Noida, Uttar Pradesh 70 (will be expanded to 200) 5 MW

Waste Processing Plant Project 0.33 Jamshedpur, Jharkhand NA NA

Rayanakere Waste Processing Plant 0.54 Mysore, Karnataka 150 NA

Kesare Waste Processing Plant Mysore, Karnataka 200 NA

Thrikkakara Waste Processing Plant 0.03 Thrikkakara, Kerela NA NA

Table 2: Recently announced projects

Source: India Infrastructure Research (2017)

Bio-chemical process

Bio-chemical process can be classified into composting and 
bio methanation. These technologies can be employed for 
biodegradation of organic waste. Currently, bio methanation 
has been successfully employed in 172 locations in India 
ranging from 100 kg/day to 10 TPD25. Five bio methanation 
plants successfully operated by municipalities and private 
operators are given in table below.

Bio methanation plants Capacity Quantity of manure 
generated

Katol, Mah.2010-2014 2 MT/day 50 MT (Used for city 
gardens)

Bharuch, Ankaleshwar,  
2006-2014

5 MT/day 350 MT (Manure is 
sold)

Pune Munc. corp. 2010-2014 5 MT/day

Kottayam Med. College, 
2009-2014

2 MT/day 150 MT (Nearby 
farmers use it)

Auro Textile, HP,2010-14 2 MT/day 70 MT

Table 3: Successfully operated bio methanation plants

Source: Bombay Chamber of Commerce

Risks perceived for solid waste management

Waste management project developers in India experience 
certain barriers to accessing financing for such projects. As 
the waste management market is still in the nascent phase of 
development, some of these obstacles have been overcome, 
but others persist. These problems include:

Revenue risks

• Solid waste management projects require high up-front 
capital costs for projects 

• Municipal authorities have low budgets that are insufficient 
to cover costs associated with developing proper 
infrastructure

• Lack of support from municipal authorities in terms of 
honoring payment obligations (e.g., power purchase 
agreements or payment of tipping fee) to developers. Thus, 
projects are unable to generate sufficient revenue to be 
sustainable in the long term

• Limited market for sale of end products 

Technological risks

Lack of successful projects in the market reduces the 
bankability of projects. Several waste management projects 
have failed in the past due to failure of technology or 
technology being unsuitable for the type of waste supplied to 
the waste processing plant 

Environmental risks

Developers face problems due to environmental issues such as 
odor nuisance or air pollution from waste management facilities 

Project developers constantly face public protests due to the 
“not-in-my-backyard” (NIMBY) syndrome

Policy and regulatory framework 
in India
The Ministry of Environment, Forest and Climate Change 
(MoEF&CC) is a nodal agency to deal with environmental issues 
in India. The ministry issued rules regarding MSW management 
and handling in 2000, under Environment Protection act 
1986. In 2016, MoEF&CC revamped the Municipal Solid 
Wastes (Management and Handling) Rules 2000 and notified 
the new Solid Waste Management Rules, 2016 on 8 April 
2016. Governance in India focuses on creating and executing 
a framework for waste management that lead to sustainable 
development.  “Polluter Pays” rule is the focus of waste 
management regulations. The 3Rs principle which revolves 
around “reduce, reuse and recycle” is inserted into the waste 
administration standards and people are urged to cling to these 
standards while managing waste. However, the push is still 
on recycle and reuse amongst the 3Rs and the reduce is still 
neglected26.

25  http://planningcommission.nic.in/reports/genrep/rep_wte1205.pdf

26 India’s challenges in waste management. Retrieved from: http://www.downtoearth.org.in/blog/india-s-challenges-in-waste-management-56753
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Solid waste management is the primary responsibility and 
duty of the municipal authorities/ULBs. The new Solid Waste 
Management Rules, 2016, focus mainly on 

1. Source segregation: It is mandatory to segregate waste 
at source and channelize to wealth via reduce, reuse and 
recycle.

2. 5% for the total area owned by the special economic zone 
(SEZ), industrial areas/parks to be designated for recycle 
and recovery facility.

3. The polluter pay principle. On its basis, the waste generator 
will have to pay “user fee” to waste collector and spot fine 
for littering and non-segregation of waste.

Even though the regulation came into effect from 2016, there 
has been a failure in its implementation and waste management 
is still a linear system of collection and disposal. 

The Ministry of Urban Development (MoUD) issues policy 
guidelines from time-to-time and administers the “Sub-Mission 
for Urban Infrastructure and Governance”, which has MSW as 
one of its thrust areas. Pollution control boards at the central 
and state levels monitor the compliance with service delivery 
benchmarks as set by MoUD.

The below mentioned table details out the roles and 
responsibilities of regulatory institutions in MSW.

Responsible institutions Roles and responsibilities in SWM

Government of India and 
state governments 

Make central/state-level laws and rules, 
frame policies, prepare guidelines, 
manuals and technical assistance; 
provide financial support and monitor 
implementation of policies

Municipal authorities and 
state government 

Plan for MSWM treatment facilities

Municipal authorities Collect, transport, treat and dispose of 
waste

Municipal authorities with 
state government approval

Frame bylaws, levy and collect fees

Municipal authorities, state 
and central governments

Capital investment in SWM systems

Table 4: Regulatory institutions in MSW

Source: Swachh Bharat Urban Mission report

Business models and 
opportunities for solid waste 
management
Centralized and decentralized approach

Centralized waste management, also termed as “integrated 
solid waste management (IWSM)” describes an approach 
wherein decisions on waste management takes in account all 
the factors involved such as type of waste stream, collection, 
treatment and disposal methods, environmental and economic 
benefits and economic optimization. This approach is a 
knowledge driven waste management system to handle solid 
waste at a central processing facility. Waste collection is carried 
out by the ULBs/ private entities from various households or 
bins within a community, which are then transported to the 
waste processing facility in a special purpose vehicle, wherein 
treatment is carried out via scientifically proven technologies 
to derive value from waste. Due to capacity constraints, 
ULBs have partnered with private agencies/NGOs for various 
segments in the value chain. Some of the techniques used in 
India include, waste to energy techniques like, incineration, and 
refuse derived fuel, bio-methanation, plasma gasification and 
composting techniques. The focus in IWSM scheme is to set 
goals to reduce the amount of solid wastes in a cost-effective 
manner. To implement this model successfully, willingness to 
pay by the people, is one of the focus points. In India, Guwahati 
has a successful IWSM system in place.

Case study

Guwahati Municipal Corporation adopted an integrated 
solid waste management approach in 2008 in Guwahati 
by partnering with M/s Ramky Enviro Engineers Limited 
which involved primary and secondary waste collection, 
segregation and transportation. The total project cost 
amounts to INR102 crores. While formulating the project, 
involvement of informal sector was considered and a 
society named “Guwahati Waste Management Society 
(GWMS)” was developed involving informal sectors so as to 
create job opportunities and thereby security.

Guwahati Municipal Corporation would pay a tipping fee of 
INR130 per ton of waste for transportation with 4% annual 
escalation. The waste collected shall be treated using 
scientifically proven technologies namely, refuse-derived 
fuel RDF, compost plant and power plant27.

27  http://swachhbharaturban.gov.in/writereaddata/Tookit-Public.pdf
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Figure 5: Stakeholders involved in ISWM, Source - WASTE Advisers on Urban Environment and Development, 
The Netherlands
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Municipal authorities, service users, private formal/informal sector and donor agencies
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Case study

A successful case study of decentralized approach is 
observed in Chennai. EXNORA International, an NGO, 
included informal workers who were responsible for waste 
collection and transportation from various households 
within the community to common waste bins placed by 
Corporation of Chennai (CoC). The community contributed 
a nominal amount towards the service rendered which 
along with revenue from sale of recyclables covered the 
operational expenditure (salary of the workers and other 
administrative expenses) of the project. The CoC provided 
their support by transporting refuse from the street bins 
to dump sites. EXNORA focuses on environmental services 
and encourages women workers to collect the waste who 
sort, dry and process the same into 45 different categories 
which is then sold. Bio-degradable waste is taken to 
composting centers to convert into organic manure 
through vermi-composting process. The natural manure 
is used for enhancing the green cover in the campus while 
segregated fruit and vegetable peels are used for making 
cleaning powder.

Decentralized approach of managing solid waste is an approach 
by various small waste management centers within the 
community. The individual micro-management centers engage 
informal sector i.e., rag-pickers for collection and transportation 
of waste via small vehicles. The decentralized system is 
not only sustainable and financially viable but also helps to 
improve the quality of life and working conditions of the waste 
pickers. Many bulk waste generators such as large industries, 
hotels, IT companies and some forward looking municipal 
corporations have started adopting various decentralized 
waste management solutions as a part of their overall waste 
management strategies. Technologies such as recycling of 
waste, pit composting, vermi-composting and small scale 
anaerobic digestion (Bio-Gas) are available for decentralized 
solid waste management.
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Output-based incentive model

This is a type of “generation-based incentive” model 
in the case of waste-to-energy projects, wherein a 
fixed price is paid to the developer on the amount 
of electricity generated from waste. In this type of 
model, a minimum guaranteed amount is paid to the 
developer per unit of electricity produced as approved 
by a regulator, or as a premium in addition to market 
electricity prices. The level of the tariff is commonly 
set for several years to give investors security on 
income for a substantial part of the project lifetime. 

The output-based incentive has two components: 

• Fixed component payable by the distribution 
company (DISCOM) for which a Power Purchase 
Agreement has been signed with the developer

• A difference between the quoted price by the 
developer and the fixed component. This difference 
is paid by the ULBs

Tipping fee model

Tipping fee is the fee or support price determined by 
the local authorities or any state agency authorized by 
the state government to be paid to the concessionaire 
or operator of a waste processing facility or for 
disposal of residual solid waste at the landfill. In this 
model, a private developer is paid a fee based on the 
amount of waste processed in a facility or transported 
for disposal to a landfill. The tipping fee is an upfront 
cost that enhances the financial viability of a project 
by adding to the revenue of a developer.   

ICT-based smart waste management 
framework

Information and communication technology (ICT) 
is growing at an exponential rate and is gaining 
prominence in developed as well as developing 
countries. ICT solutions plays a critical role in 
optimization and management of waste management 
process. The solution could be employed starting from 
the source of waste generation to its end destination 
creating a transparency in the entire process and 
building a sustainable environment. 

ICT-based platform has been developed in 
Barcelona that interconnects the entire city. 
The three components of the platform namely, 
sentilo (raw source data), city operating system 
(OS) (intelligence component) and applications 
(city council and third parties as output 
information providers) enable real-time to 
capture real-time events in an efficient manner. 
The waste trash has been installed with the 
smart sensors that enable to provide fill level 
data which is transmitted to the control station 
real time. This minimizes the cost of the trips 
as well as reduces the environment footprint 
of the city waste in turn creating a sustainable 
city.

Case study: Barcelona

Using ICT solution, will enable reduction in the manual 
effort and enhance the efficiency of collection and 
waste transportation.  If incorporated across the 
value chains, the said system enables connection 
between service providers and consumers and will aid 
synchronization of waste vehicle tracking system to 
ensure better performance. Smart sensing systems 
have also been found useful for the waste collection 
system. A trash receptacle sensor fitted in the waste 
collection bin transmits data and generates fill level 
data. The bins provide voice command to the waste 
collection office once it gets filled, reducing the cost and 
time of the trips made by the waste collectors as well as 
enabling to take appropriate actions.
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1. In smaller cities, community-centric PPP models 
can be adopted. Even though such models are 
not completely mechanized due to involvement of 
manual labor, there is scope to include advanced 
technology intervention(s) that can reduce 
health hazards on human population. The policy 
framework needs to recognize requirements 
of technologies for such a model, as it is not 
possible to deal with the growing problem of SWM 
only through large, expensive and mechanized 
projects, particularly in smaller cities.

2. Smart waste management concepts may be 
considered as one of the successful and viable 
options by the municipal authorities to create 
transparency across the value chains. In the 
era of artificial intelligence, the use of smart 
applications will enable higher efficiency in terms 
of waste collection, transportation and resource 
management. Use of technology might help in 
synchronization of vehicle tracking to ensure 
better performance of the system. The municipal 
authorities shall initiate a pilot which could be 
easily replicated.

3. The quality and quantity of solid waste generated 
across the country varies depending on the 
demography and climatic conditions. Currently, 
the processing technologies, collection and 
transportation framework in solid waste sector is 
not backed by the appropriateness and viability as 
per the country’s scenario. There are no research 
evidences carried out to prove the decision 
taken behind using the decided equipment 
and technologies. It is recommended that the 
government shall tie up with leading preferred 
institutions to carry out research on appropriate 
technologies to be used in different cities. These 
institutions can be identified and the government 
may consider developing a center for excellence 
in these institutions, where various activities 
including processing technologies, solid waste 
management practices, etc. can be practiced. 

4. There is a need to perfect the structure of 
the organizational system of environmental 
management on solid waste in each level and 

sector. Special attention needs to be given to 
decentralization and clear assignment of tasks, 
specifically, strengthening the capacity of the 
management apparatus at all levels. Civic bodies 
must redraw long-term vision in solid waste 
management and rework their strategies as per 
the changing lifestyles.

5. A new concept such as Polluters Pay principle 
can be levied on people for the whole waste 
management activity. Either civic bodies can take 
this responsibility on themselves and charge from 
the people for whole management from bottom 
to top or can transfer this responsibility to the 
people themselves or they can adopt a public 
participation program approach to manage their 
waste themselves.

6. No waste management program can be successful 
without the help of the people because ultimately, 
they produce the wastes. In most parts of India, 
sweeper and rag-pickers are still considered 
inferior despite several laws have been put 
in place to bring dignity to their profession. 
To change peoples’ views and perspective, 
awareness regarding this important service to 
community should be initiated. Social status 
should be provided to SWM activity and waste 
management workers so as to make them feel 
that their contribution is a useful service to the 
society. A nation-wide awareness campaign 
through media using expert communication 
agencies seeking community participation in solid 
waste management is also essential.

7. The decentralized model requires land within 
the city to process waste, which is becoming 
difficult due to increasing urbanization and land 
value. Unfortunately, such land requirements 
are not taken care at the time of town planning. 
Provision of land will support the management 
of solid waste through the active participation 
of Residents’ Welfare Associations. It is 
recommended to incorporate such a model so 
as to minimize the cost of collection and 
transportation of waste to centralized processing 
facilities.

Way forward and recommendations
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Plastic waste
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Indian context
Direct and indirect use of plastic is done in a wide variety of 
sectors, such as the automotive, construction, electronics, 
healthcare and textiles, making plastic industry one of the 
fastest growing markets. However, owing to this growth, there 
is a collective concern regarding the impact on the environment 
due to the generation of plastic waste. India generates 
approximately 0.025 MT of plastic waste every day. Out of 
this, 94% is thermoplastic content, which includes polyethylene 
terephthalate PET, low-density polyethylene (LPDE), high-
density polyethylene (HDPE) and polyvinyl chloride (PVC), all 
of this being recyclable. Thermoset plastics consisting of sheet 
molded composite (SMC), fibre-reinforced plastic (FRP), multi-
layered and thermocol forms 6% of the total waste generated 
that is non-recyclable. With an increased focus on urbanization 
and industrialization, the per capital plastic consumption in 
India in 2017 was 11 kg, according to EY’s market research and 
data analysis.  

The percentage of plastic and rubber in MSW has risen to 
9.22% as compared to 0.66% in 1996, as per the CPCB data. 
By 2031, plastic waste generation will amount to 31.4 MT per 
year. Not only is plastic bad for the environment, but it also has 
a detrimental impact on wildlife and humans. 

Plastic economy in India 

According to the EY analysis, the total demand of plastic in the 
economic cycle across industry sectors (packaging, building 
and construction, transport, electronics, agriculture, etc.) is 

20 MMT. Out of the total demand, 15 MMT is being fulfilled 
by virgin plastic and the remaining 5 MMT is coming from 
recycled plastic which is about 30% of the total consumption. 
Approximately, 45% of the 20 MMT of plastic (9.6 MMT) is 
immediately consumed and released as waste. The rest 55% 
(close to 11.4 MMT) is the growing stock which is used for 
a longer span of time - for example, products like batteries, 
bottles, etc.  

There are close to 15 large industrial polymer manufacturers 
that produce virgin plastic. For the recycling players, there are 
approximately 4,000 unorganized and 3,500 organized units in 
the nation.

Figure 7: Sector-wise consumption of plastic in the 
Indian economy

Source: FICCI
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Plastic and packaging industry in India

India’s packaging industry is expected to witness an outstanding 
growth during 2016–21, and anticipated to reach US$72.6 
billion by FY20. At a CAGR of 18%, India provides a strong 
market share for plastic and packaging companies (PPCs)28. 
The growth is driven by key factors such as rising population, 
increase in income levels and changing lifestyles. Increasing 
media penetration through the means of internet and television 
are fueling the demand for packaged products in rural India as 
well. Furthermore, boom in e-commerce and organized retail 
will enhance the growth of plastic packaging and per capita 
consumption in the years to come.

Fast Moving Consumer Goods (FMCG) is one of the primary 
growing segments in the retail sector and is also one of the 
biggest end users of the packaging industry. In addition to the 
FMCG segment, pharmaceuticals is yet another major user of 
the packaging industry. Pharmaceutical packaging has now 
become a foremost part of the drug delivery system.

28 https://www.business-standard.com/content/b2b-plastics-polymers/indian-packaging-market-to-reach-73-billion-by-2020-116012700640_1.html

Figure 6: MSW and plastic waste generation in India 
(Million Tons per year)

Source: FICCI
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Figure 8: Plastic packaging industry outlook (US$ Billion)

Source: FICCI
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Key global updates

The worldwide total volume of plastic has reached 8.3 billion 
metric tons, the equivalent of more than 800,000 Eiffel Towers, 
according to the World Economic Forum (WEF). Approximately, 
90% of the plastic waste ends up in the oceans and the 
biggest problem is that plastic takes several years before it 
gets biodegraded. Concerted efforts are being taken in more 
than 50 nations to reduce plastic pollution, according to an 
industry report. The figure below shows that there has been an 
enormous rise in action in this area since 2014.

Figure 9: Distribution of single-use plastic production by region (2014)

Source: Adapted from ICIS Supply and demand database (2014)
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At the WEF in Davos in January 2018, there was a rising tide 
of innovation to keep plastics out of the environment. Global 
corporates spoke about their respective initiatives to cut down 
plastic consumption through their operations. Coca-Cola plans 
to collect and recycle all of the packaging it sells by 2030, and 
will make its consumer packaging 100% recyclable by 2025. 
Unilever has committed to make its plastic packaging fully 
reusable, recyclable or compostable by 2025. Nestlé India, the 

country’s largest foods company, has started a returns program 
for its flagship product Maggi noodles in 2018. Consumers 
can exchange 10 empty packs of Maggi noodles for one 
fresh packet at retail shops. The program has started at two 
places in Uttrakhand and could be introduced in other states 
later. PepsiCo pledges to design 100% of its packaging to be 
recyclable, compostable or biodegradable by 2025.
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Figure 10: Estimated number of new regulations on single-use plastics entering into force at the national level worldwide
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Globally, countries like Costa Rica and United Kingdom too 
have taken strict actions with a campaign to deal with one of 
the major sources of marine pollution. The UK has pledged to 
eliminate all avoidable plastic waste by 2042 as part of the 
government’s 25-year plan to improve the environment.

In major economies like United States of America, regulations 
have been introduced mostly at the state or city level. 
Lightweight plastic bags are banned in California and Hawaii. 
In New York City, action against single-use Styrofoam products 
has been taken.

State of play
Plastic waste management

Waste management in India involves several players that are 
part of the value chain. The responsibility of waste management 
is typically taken up by the municipals/ULBs, formal private 
firms or the informal sector. While the municipals/ULBs are 
low cost players they have less effectiveness as compared to 
the private and informal sector. While the private sector can 
significantly improve the situation, it comes at a high cost. The 
informal sector succeeds on self-financing and is highly complex 
in its nature but ranks high on effectiveness. The municipals 
and the ULBs that have the highest responsibility towards waste 
management, have a significant performance variation.

Figure 11: Scenario analysis of players present in Plastic Waste management 
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Recycling economy 

Promoting the recycling industry will not only be beneficial 
for the environment but also help generate jobs and reduce 
dependency on scrap imports. India’s consumption of 
material sources is expected to triple by 202529, under such 
circumstances, recycling is a viable and sustainable option for 
the nation’s growing material demands. To restore our nature, it 
is important for India to make a shift from “produce-consume-
dispose” led linear economy to a “reduce-recover-reuse-recycle-
redesign-remanufacture” led circular economy.

The recycling value chain is more labor intensive therefore 
offers bigger benefits as compared to land-filling or burning 
of wastes. For example, the US scrap industry generated 
over 150,000 direct jobs and 323,000 indirect jobs in 2015, 
according to Institute of Scrap Recycling Industries (ISRI), 
USA. Although plastic recycling has many benefits it is a slow 
phenomenon in the country, this attributes to low recycling 
rates in India - for packaging paper, it is 27%; plastics, 60%; and 
metals, a mere 20%-25%30. Indian recycling rates are pointedly 
below the international benchmarks. In Scandinavian countries, 
the average recycling rates have reached 90%31. There are 
several reasons because of which Indian recycling rates are 
low. Firstly, there is very low social awareness and not enough 
political will to promote recycling as a way of life. Secondly, 
collection of waste and the segregation mechanism is mostly 

unorganized leading to scrap contamination. Thirdly, most of 
the municipal infrastructure is old and inadequate in terms of 
collection, transportation and scrap yards. Thus, making India 
the third largest importer of various types of scrap material.

India provides an enormous potential for reuse and recycling 
of products and needs a structured policy and regulatory 
framework that will act as an enabler for recyclers. Removing 
barriers for the input factors, establishing a marketplace for 
scrap and recycled products, promoting public procurement 
and enhancing overall consumer awareness, and harmonizing 
standards and certification, are some of the steps that might 
be taken to strengthen the recycling economy in India. In 
addition, the four million rag-pickers and kabadiwalas should 
be substantially incentivized and trained to efficiently transfer 
sorted waste to the recyclers. A robust policy should be drafted 
to achieve a formalization of the sector - plastic waste (waste) 
management should be a sector in itself. Rag-pickers should be 
given an official identity, trained on environmentally safe scarp-
handling practices and supported with a minimum wage.  

Plastic Waste Management (PWM) Act is aimed at tackling this 
issue by increasing the economic value of the discarded plastic 
with application of extended producers’ responsibility (EPR). 
As part of EPR, companies have to create an infrastructure and 
provide support to the collection channel by infusing money to 
the lowest level in the value chain i.e., rag-pickers/collectors. 

Figure 12: Value share to each participant in recycling value chain

Figure 12: EY research and analysis
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29 www.indiaenvironmentportal.org.in/files/file/2017_Outlook_For_Energy.pdf 

30 https://www.thehindubusinessline.com/opinion/columns/theres-much-to-gain-from-recycling-of-waste/article24802735.ece 

31 https://www.europeandatajournalism.eu/eng/News/Data-news/Plastic-recycling-uneven-progress-in-Europe
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Policy and regulatory framework 
in India
On March 18, the government notified the PWM Rules, 2016, 
in supersession of the earlier Plastic Waste (Management and 
Handling) Rules, 2011. PWM, 2016 aims to:

1. Increase minimum thickness of plastic carry bags from 
40 to 50 microns and stipulate minimum thickness of 50 
microns for plastic sheets also to facilitate collection and 
recycle of plastic waste. 

2. Expand the jurisdiction of applicability from the municipal 
area to rural areas, because plastic has reached rural areas 
also. 

3. To bring in the responsibilities of producers and generators, 
both in plastic waste management system and to introduce 
collect back system of plastic waste by the producers/
brand owners, as per extended producers’ responsibility. 

4. To introduce collection of plastic waste management fee 
through pre-registration of the producers, importers of 
plastic carry bags/multi-layered packaging and vendors 
selling the same for establishing the waste management 
system. 

5. To promote use of plastic waste for road construction as 
per Indian Road Congress guidelines or energy recovery, or 
waste to oil, etc. for gainful utilization of waste and address 
the waste disposal issue; to entrust more responsibility 
on waste generators, namely payment of user charge 
as prescribed by local authority, collection and handing 
over of waste by the institutional generator and event 
organizers.

PWM Act 2016, makes it the responsibility of the company as 
a waste generator to minimize waste generation at the source, 
segregate, store and handover to authorized agency and pay 
charges to the local bodies for plastic waste management. 

Figure 13: Factors impacting informal sector’s 
participation in PWM (low value recyclable) 

Source: EY research and analysis
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Responsibilities of the company as a producer/brand owner 
under the act include working out modalities for take-back 
system, submitting a plan to get operating consent and phasing 
out non-recyclables. Government’s interventions in the form 
of EPR, has increased the economic value of the plastic waste 
generated. Thus, companies can play a critical role in providing 
insights, training and guidance to make the informal channel 
more efficient. 

The Maharashtra Government announced a ban on single-use 
plastic products in March 2018. To ensure adherence to the ban 
by manufacturers, small businesses and citizens, authorities 
have imposed fines of up to INR25,000 and a three-month 
sentence for regular offenders. Plastic used for medicine 
packaging, handling of solid waste, food grade plastic, and 
manufacturing and exporting purposes, along with compostable 
bags for agriculture have been exempted from the ban. Also, 
Maharashtra Government has come up with the buyback policy, 
where the stall owner is expected to offer money in return over 
the plastic bottle deposited by the user.

While the environmentalists have welcomed the policy 
intervention, the plastic industry is not happy with the move. 
Industry organizations, like the All India Plastic Manufacturers 
Association, the Clothing Manufacturers Association of India 
and the Maharashtra Chamber of Commerce and Industry 
(MCCI) report that the ban would have an adverse impact on 
the INR50,000 crores industry, besides affecting the ancillary 
units.

However, the plastic industry is critical for India’s economy 
and the government acknowledges the same. Thus, we need 
policies that can replace plastic in a phased manner.

Policy on extended producers’ responsibility

Under the EPR, the manufacturers and importers of 
products bear a significant percentage of responsibility for 
the environmental impacts of their products throughout 
the product lifecycle, including upstream impacts inherent 
in the selection of materials for the products, impacts from 
manufacturers’ production process itself, and downstream 
impacts from the use and disposal of the products. In some of 
the developed and developing countries, the introduction of 
EPR and deposit-return schemes have proven to be effective in 
reducing littering from polyethylene terephthalate (PET) bottles 
while boosting the recycling sector. Some of the countries 
where the responsibility for recycling PET bottles has been 
successfully embraced by the manufacturers are Germany, 
Japan and South Africa.

The Indian Plastic Waste Management Rules, 2016 addresses 
the EPR. However, not much progress has been made in 
this aspect. Currently, EPR obligations are largely being met 
on a sporadic and scattered basis under corporate social 
responsibility (CSR).
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Business models and opportunities 
for plastic waste management
1. A deposit return mechanism can be introduced for all 

plastic packaging materials. Government in association 
with an industry body can form a forum to run the scheme 
on, which will act as an administrator of this system. Every 
organization in the plastic value chain can be a part of the 
forum by paying a minimum subscription fee. Government 
can create a separate account (escrow account) for collecting 
EPR money from all the firms, which will be maintained by 
the administrator. This central agency will seek help from 
the government on policy front and tie up with the retailers 
and shops to create an infrastructure capable of collecting 
plastic waste and recycling. PET bottle producers part of the 
scheme has to use approved labels, bottle tops and glue to 
improve and streamline the recycling process.

For the customers, the deal is equally straightforward – a 
deposit of INR1 to INR2 depending on the cost of bottle and 
weight of the plastic packaging. People can then return it to 
a machine or deposit it to the nearest authorized collection 
counters. A barcode is read and they are handed a coupon or 
cash, which is being facilitated by the central EPR fund. 

2. Every manufacturer of the plastic packaging items has to 
be registered with the respective State Pollution Control 
Boards (SPCBs) and disclose their production quantity. 
Every manufacturer shall submit an amount (based on their 
post-consumer waste generation in the state) towards plastic 
waste management to the government. The government 
shall take up the project for collection, storage of the 
plastic waste. This waste will be used in recycling, energy 
recovery (waste to fuel, etc.) or as an alternate use (in road 
construction, etc.)

3. The government can levy an environmental tax on all 
manufacturers of plastic bottles/multi-layered plastics (MLP), 
based on their production capacity and actual production, 

at the start of every financial year. Taxes will be collected 
and maintained in a separate account by the government. 
In addition to this, there can be a tax reduction slab as well, 
based on the quantity of plastics recycled by individual 
companies. The more they recycle, the more that tax is 
reduced. If the plastic industry collectively recycles more 
than 95% of the produced capacity, then they do not have to 
pay the taxes.

Also, a separate tax can be levied on usage of virgin 
plastic material by the plastic industry. This will encourage 
them to extensively use recycled plastic in the products 
manufacturing. 

4. Every brand owner/producer/importer of the plastic 
packaging items has to be registered with the respective 
SPCBs and disclose the amount of plastic waste generated 
by their products either individually or collectively. They 
can work out the modalities and establish a system based 
on EPR for collecting the plastic waste. Companies need to 
take care of end-to-end plastic waste management system 
and need not pay any additional charges to the government 
bodies. In addition to this, they have to report the plastic 
waste quantities, which are taken back from the market and 
recycled, and also produce a certification for the same at the 
end of every year. 

Use of blockchain for plastic waste 
management

Blockchain is a public and distributed register shared amongst 
various participants of a peer-to-peer network and is derived 
from a chain of blocks chronologically ordered and protected by 
cryptography. Each block (list of transactions) is linked to the 
previous one in a way that it is impossible to edit a block without 
changing the next and without controlling at least 50% + 1 of 
the networks, according to EY analysis. In order to record a 
transaction in a block it should be checked and validated by the 
participants.
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Figure 15: Blockchain for transparent and traceable supply chain

Source: EY research and analysis
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Key challenges that can be addressed using blockchain 

• High probability of 
duplication of 
certificates

• Demand for 
traceability of recycled 
plastic

• Cost of 
assurance/audit of the 
existing system

• Low stakeholder 
confidence

• Lack of infrastructure

• Demand for 
transparency across the 
value chains - from 
waste generated at 
manufacturing facilities 
to post-consumer waste

• Need for 
automation/digital 
system and upgradation 
of technology

• Demand for 
location-wise traceability 
of plastic waste 
collection

• Inability to verify the 
benefits to 
informal/formal 
channel involved in 
plastic waste 
management

• Inability of brand 
owners/producers to 
verify the authenticity 
of certification

• Reliability of the data 
produced

Figure 14: Blockchain for transparent and traceable supply chain

Source: EY research and analysis
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Figure 16: Advantages of blockchain

Source: EY research and analysis
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1. Effective information, education and 
communication (IEC) to implement 
plastic ban in Sikkim 

Sikkim was the first India state to ban 
plastic bags in 1998. Discarded plastic 
bags were one of the major factors 
responsible for choked drainage 
systems thus resulting in landslides. 
Since the implementation of the ban, 
Sikkim has been an active agent of 
change through IEC and behavioral 
change campaigns, promoting the use 
of sustainable materials in consumer 
products. Initiatives such as “Plastic 
Free Days” are undertaken to maintain 
low tolerance for the waste and 
improve consumer awareness on the 
perils of plastic bags, bottles, etc.

2. Successful implementation of waste 
management in Madhya Pradesh

In the central Indian state of Madhya 
Pradesh, waste-pickers collect and 
then hand over the plastic waste to 
collection centers run by the municipal 
corporation. The plastic waste is 
scanned, segregated and most single-
use plastics, which comprise half of all 
the plastic that is used, are shredded 
and baled. These bales are then taken 
for co-processing at cement kilns and 
are used in building roads. It’s a win-
win. Not only do the waste-collectors 
get paid twice as much but something 
useful is also done with the plastic 
litter that threatens to overrun our 
environment.

3. Successful EPR implementation in 
Bengaluru

Saahas, a private waste management 
start-up in Bengaluru, has entered into 
MoUs with large corporates. Saahas 
gets the plastic packaging collected 
and delivered to cement kilns for 
energy recovery. Such packaging 
cannot have food waste mixed in, 
hence segregation is the key. 

4. Rwanda: total ban

In 2008, the Rwandan Government 
banned the manufacturing, use, sale 
and importation of all plastic bags. 
Plastic bags were replaced by paper 
bags and the citizens started using 
reusable bags made of cotton. In 

addition to the ban, tax incentives 
were provided to companies willing to 
invest in plastic recycling equipment 
or in manufacturing of environmental-
friendly bags. Gradually, enforcement 
of the law became stricter and citizens 
became used to the new regulation. In 
2008, Kigali, the capital of Rwanda, 
was nominated as the cleanest city in 
Africa by the UN Habitat.

5. New York City: Styrofoam ban

In 2015, single-use Styrofoam 
containers (a kind of expanded 
polystyrene used especially for making 
food containers) were banned in New 
York City. The ban was applicable 
to all stores that sold or offered 
polystyrene packaging. However, a 
coalition of recycling firms and plastic 
manufacturers, who claimed that 
Styrofoam is recyclable, proposed a 
recycling plan for the foamed plastic 
items. The ban was reinstated in 2017, 
following a report by the New York 
City Department of Sanitation which 
found that it was impossible to recycle 
Styrofoam.

6. Rotterdam: recycled plastic floating 
park 

Rotterdam, a city in the Netherlands 
has set an example for other cities 
regarding management of plastic 
waste. Rotterdam’s floating park has 
become a tourist spot and is made 
from plastic recycled from Rotterdam’s 
waterways. The recycled plastic is 
constructed into hexagonal pods. 
These pods can also be used to create 
gardens, as a habitat for wildlife or just 
as a place for public to hangout.

7. Freiburg: greenest city in Germany 

Freiburg is known as the “greenest 
city in Germany”. In 2016, Freiburg 
decided to ban the use of disposable 
coffee cups. The disposable coffee 
cups are not recyclable, voluminous 
and rapidly fill the city dustbins. With 
approximately 2.8 billion disposable 
coffee cups being consumed by 
Germany every year, Freiburg took a 
visionary step and put an end to the 
use of these coffee cups.

Case studies
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This section presents a pragmatic roadmap for 
the government to implement a successful waste 
management policy framework. 

To begin with, it is vital to assess the baseline 
conditions of the cities to gain a clear understanding 
of the issues to be addressed. Policymakers must 
consider questions such as – what are the most 
problematic single-use plastics that require an 
immediate action, what is the extent of the problem, 
what are the health and environmental impacts of 
using single-use plastics and what is causing the 
problem currently. It would be ideal to estimate the 
consumers’ willingness to shell out money for a certain 
goods or services. For example, setting a high-valued 
tax to discourage consumers from asking for plastic 
bags. 

Following the study of baseline situation, it is 
important to evaluate possible actions - regulatory, 
voluntary and economic or a combination of all. 
Gauging institutional capacity and the existing 
economic conditions is crucial to ensure that the 
instrument(s) being considered are realistic and the 
probability of success factor is high. 

Instruments such as public private partnerships set an 
overarching goal but makes the private sector solely 
responsible on how to achieve the targets. Voluntary 
reduction strategies are long-lasting as they are 
voluntary and are based on choice. Public education 
via introduction of environmental conservation 
principles in school curriculums and social campaigns 
are gradual transformational process but key to 
change consumers’ behaviors.

Implementing regulations such as banning the use and 
sale of certain single-use plastic items (some cities in 
India are already doing that) can reduce the amount of 
plastic being consumed. Levies or taxes on suppliers, 
retailers and consumers can also lead to behavioral 

changes. While considering the best possible solution, 
it is important to assess sustainable development 
impacts of the preferred options. For example, a ban 
might be beneficial for the environment but there is a 
high possibility of it having social impacts on large part 
of the population.

Understanding the perspective of all stakeholder 
groups and acceptance from them is of utmost 
importance. Taking inputs through policy discussion 
meetings and wide-reaching awareness campaigns, 
will help in ensuring successful results. Typically, the 
stakeholder groups would include - national and local 
government entities, national waste management 
authorities, pollution control boards, trade and 
industry associations, single-use plastic producers, 
retailers, citizens and organized civil society groups as 
well as environmental NGOs.

The plastic industry, packaging importers and 
distributors will resist any ban related to plastics, it 
is recommended that government should incentivize 
the industry. Ideally, incentives should be introduced 
before the new legislation is brought in. This will give 
the plastic industry ample time to adapt to new norms. 
Besides this, providing tax rebates and financial 
incentives to encourage production of cost-effective 
alternative to plastic bags would be a recommended 
move. 

The task doesn’t end at bringing in a new legislation. 
It is important to improve and leverage what is 
available in the market, readily. Boosting the local 
recycling industry (end-user markets) and creating job 
opportunities in the plastic recycling industry (through 
seed funding) are important aspects of creating a 
structured waste management system.  

Way forward and recommendations
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e-waste
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Electronic waste, or e-waste, refers to all items of 
electrical and electronic equipment (EEE) and its parts 
that have been discarded by its owner as waste without 

the intent of re-use. It includes general consumer electronics, 
such as TV appliances, computers, laptops, tablets, mobile 
phones, white goods and industrial grade electronics, such 
as telecommunication systems, instrumentation systems and 
electronic machinery.

Factors that have led to a growth of e-waste

1. Digital transformation: In their bid to shift from paperless 
to digital environments, commercial businesses are 
increasingly embracing electronic equipment. This 
transition increases demand for electronic equipment, thus 
leading to an eventual increase in the amount of e-waste. 

2. Social and economic growth: Due to economic growth, 
especially in emerging markets like India, number of 
users for electronic and electric devices are exponentially 
increasing due to elevated socio-economic strata. 

3. Rapid technology advances: Improved technical features 
are highly sought after by corporations that want to ensure 
their organization is utilizing the latest as well as most 
efficient equipment with the latest capabilities. Similarly, 
there is an increasing demand for superior features from 
individual users that want to have the latest devices in their 
kitty. This has resulted in shorter replacement cycles of the 
electronics and electrical equipment.

4. Dumping trash: Dumping used and waste EEE into 
developing or under developed countries by the developed 
countries.

Size of the problem

EEE are manufactured and disposed worldwide. According 
to Global E–waste Monitor 2017, 44.7 MMT of e-waste was 
generated worldwide in 2016 and it is expected to grow at a 
rate of 3.15% (CAGR). Following the current growth rate of 
rising e–waste, it is estimated that by 2021, e–waste will rise to 
52.2 MMT.

Figure 18: Top 5 countries in terms of e-waste generation

Source: ASSOCHAM study
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The Indian information technology industry has seen a huge 
growth in the recent years largely due to the software sector. 
More recently, policy changes have led to a tremendous 
influx of leading multinational companies into India to set up 
manufacturing facilities, research and development (R&D) 
centers and software development facilities. The domestic 
market is getting revitalized due to buoyant economic growth 
and changing consumption patterns. Due to these reasons, 
total e-waste in India has reached 2 MMT in 2016 and it 
is expected to grow to 5.2 MMT by 2020, according to an 
ASSOCHAM study.

Figure 19: Top e-waste generator (state wise)

Source: ASSOCHAM study
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Environmental and health effects of e-waste

Following a lifecycle approach, the environmental implications 
of e-waste can be separated into three categories: production, 
use and disposal. The production of electronic equipment 
typically requires virgin raw materials and energy inputs, which 
in turn require mining and energy generation. Both mining 
and energy generation have their own set of impacts on the 
environment. Use of electronic equipment itself requires energy 
inputs, whose impact on the environment can vary depending 
on the source (e.g., coal, natural gas and renewable energy).

From an environmental and social perspective, the greatest 
challenge is how to properly manage the treatment and 
disposal of a variety of hazardous materials present in the 
electronic equipment. e-waste is hazardous due to presence 
of many deadly chemicals and metals like lead, cadmium, 
chromium, mercury, polyvinyl chlorides (PVC), brominated 
flame retardants, beryllium, antimony and phthalates. Long-
term exposure to these substances damages the nervous 
systems, kidney, bones, reproductive and endocrine systems. 
Some of them are carcinogenic and neurotoxic.
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Disposal of e-waste is a critical problem faced and poses a threat to both health and vital components of the ecosystem. There are a 
number of channels through which e-waste goes to the environment.

Disposal method Impact on environment and health 

Landfill e-waste that is land filled produces contaminated leachates, which eventually pollute the groundwater. 

Incineration Incineration of e-wastes can emit toxic fumes and gases, thereby polluting the surrounding air. 

Dismantling Crude forms of dismantling can often lead to toxic emissions, which pollute the air and thereby also expose the 
workers to the harmful materials. 

Recycling Improper recycling and recovery methods can have major impacts on the environment. The most dangerous form 
of recycling and recovery from e-waste is the open air burning of circuit boards (made of plastic) in order to recover 
copper and other metals. Extraction of metals through acid baths or through mercury amalgamation contributes to 
environmental degradation.

e-waste management ecosystem in India
The electronics reuse and recycling landscape is a complex system in India. There exists a variety of participants engaging in distinct 
roles. To assess e-waste management practices in India, it is pertinent to begin by understanding the e-waste value chain and actions 
taken at different stages. 

Figure 20: e-waste management value chain32
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1. Generation: e-waste is generated when a piece of 
electronic equipment reaches the end of its first useful life. 
The end user is faced with a variety of options, including 
repurpose, redeploy, donate, sell or recycle. 

2. Collection: If the end user decides to sell or recycle the 
e-waste, it is given to a collection center/dealer authorized 
by producer who in turn sorts the material and transfers 
it to facilities commonly referred as IT Asset Disposition 
(ITAD) facility. Depending on the ITAD’s business model 
and capabilities, it may participate in all or a portion of 
subsequent stages (repair/refurbishing, dismantling and 
recycling) and transport the e-waste to another vendor for 
additional processing.

3. Pre-treatment: The ITAD performs functional tests to 
determine the ways to process the e-waste. e-waste 
that is eligible for repair or refurbishment is sorted from 
equipment that will be deconstructed for parts, recycled 
or sent to disposal. Determining eligibility for reuse, repair 
or refurbishment depends on multiple factors including 
functionality, costs of repair and market demand. 

4. Treatment and disposal: In the final stage, equipment 
designated for recycle or disposal undergoes removal 
of hazardous materials like batteries, mercury lamps, 
CRT glass, etc. to comply with relevant regulations and/
or standards. The remaining components are further 
separated based on value recovery potential. Disassembly 

32 https://www.iswa.org/uploads/tx_iswaknowledgebase/Krueger.pdf
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methods vary but typically take one of two forms including 
manual separation (i.e., physical dismantling by workers) 
and mechanical separation (e.g., shredding). Recyclers 
can employ a range of resource recovery techniques such 
as base metal refinery, precious metal refinery, plastics 
recycling, batteries recycling and disposal of non-recyclable 
residues.

This e-waste value chain description typically refers to the 
formal processing/organized sector which comprises of 
commercial entities that apply formal reuse and recycling 
processes. While the formal processing sector constitutes most 

of the recycling infrastructure in developed countries, in an 
emerging market like India, informal sector dominates to a large 
extent. 

The informal sector, also referred to as “unorganized sector” 
or “backyard recycling,” typically consists of small workshops 
engaging in non-sanctioned operations (e.g., open burning 
and acid leaching). These types of disassembly and material 
recovery operations expose workers and the environment to an 
array of hazardous chemicals (e.g., dissolved arsenic, mercury 
and lead).

Role of different stakeholders in e-waste management ecosystem

There are a variety of stakeholders involved in formal value chain of e-waste management, each with different roles.

Stakeholder Role

Consumer • Retail consumers or the ones buying the goods in bulk should ensure that e-waste generated by them is 
channelized to an authorized dismantler or recycler though collection centers or take back service provider of the 
producer

Manufacturer • Collect e-waste generated during the manufacture of any electrical and electronic equipment and channelize it to 
an authorized dismantler or recycler for recycling or disposal

Producer • Collection and channelization of e-waste generated from the “end-of-life” of their products to an authorized 
dismantler or recycler

• Create awareness about hazardous constituents of e-waste, hazards of improper handling, recycling or disposal 
of e-waste and most importantly means and mechanism available for their consumers to return e-waste

Dealers/collection center • Collect e-waste on behalf of a producer/ dismantler/recycler or refurbisher

Refurbishers • Increase the life of a product by repairing or refurbishing it

• Collect e-waste generated during the process of refurbishing and channelize the waste to an authorized 
dismantler or recycler through its collection center

Dismantlers/recyclers • Dismantle e-waste and/or recover materials from e-waste in such a way that there is no adverse effect on health 
and environment

• Sent the fractions or material not recycled in its facility to the respective authorized recyclers

Central Pollution Control 
Board and State Pollution 
Control Board

• Monitoring the implementation of government rules and guidelines related to e-waste management

• Tracking of e-waste generation and processing 

Government • Put an effective policy, rules and regulations in place to enable all stakeholders to successfully perform their roles

• Undertake industrial skill development activities for the workers involved in dismantling and recycling

• Monitor safety and health of workers involved in dismantling and recycling

• All stakeholders should ensure that no damage is caused 
to the environment during storage and transportation of 
e-waste. 

• It is the responsibility of dealers, collections centers, 
refurbishers, dismantlers and recyclers to ensure that the 
facilities are in safe environment.

e-waste management: unorganized vs 
organized sector

e-waste is inherently a complex problem to manage because 
of its duality as both a valuable commodity and source of 
hazardous waste. This dichotomy is the driving force behind 
the constant challenge to most effectively utilize a potential 
economic resource while sufficiently mitigating environmental 
and social damage. 
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From a commercial perspective, e-waste processing only 
becomes lucrative when sufficient economic value can be 
generated through a combination of:

• Repairing/refurbishing the devices

• Harvestable metals, plastics, glass, etc. 

Costs of transport, labor, processing and disposal play critical 
role while assessing the potential value of an electronic asset 
and determining how an e-waste is processed (repair, recycled 
or disposed) at the end of its useful life. 

Due to these reasons, a large share of e-waste (more than 90%) 
gets channelized to unorganized sector as these small shops 
use low-cost rudimentary methods of processing to recover 
materials. Lack of consumer awareness is another reason 
for channelization of e-waste to unorganized sector. Most 
consumers are still unaware of how to dispose of their e-waste. 
They end up selling their e-waste to the informal sector, which 
poses severe threats to human lives, with its improper and 
highly hazardous methods of material extraction.  

Unorganized sector Organized sector

Share of e-waste 
processing

> 95% < 5%

Major functions Collection, 
disassembly, 
extraction and 
dumping

Collection, disassembly, 
extraction, treatment 
and disposal

Data destruction e-waste sent 
for disposal still 
contains personally 
identifiable 
information

Protection of personal 
information is done by 
destructing data using 
formally established 
methods

Practices 
followed for 
material 
extraction

Rudimentary 
methods like 
manual breaking, 
chemical stripping, 
incinerating, open 
burning, etc. 

Environmentally safe 
and technically advanced 
methods like pyro 
processing, hydro-
metallurgical processing, 
etc. 

Examples of hazards associated with 
unorganized sector:

• Shredding and low temperature melting for plastic leads 
to emissions of brominated dioxins, heavy metals and 
hydrocarbons.

• Chemical stripping/acid baths for circuit boards may result 
in permanent injury due to inhalation of mists and fumes of 
acids.

• Removing copper yoke from cathode ray tube (CRT) by 
manual breaking may lead to silicosis cuts from CRT glass, 
inhalation or contact with phosphor containing cadmium and 
other metals.

• Incinerating e-waste to recover steel and copper increases 
exposure to dioxins and heavy metals.

• Open burning to recover copper from cables results in 
discharge of dioxins and polycyclic aromatic hydrocarbons 
(PAH) into air, water and soil.

Policy and regulatory framework 
in India
At global level, the most pervasive agreement in place is the 
Basel convention on the control of transboundary movements 
of hazardous wastes and their disposal (the Basel Convention), 
which was adopted in 1989 by 40 countries in response to 
public condemnation of hazardous wastes being dumped in the 
emerging market countries. This multilateral environmental 
agreement, ratified by 185 countries, aims to protect against 
the adverse effects resulting from transboundary movements 
of hazardous waste from OECD to non-OECD countries.

As a first step towards environmentally sound management 
of e-waste in India, The Hazardous Waste (Management and 
Handling) Rules, 1989 (amended in 2000 and 2003) guidelines 
have been published. These rules have been notified under 
Environment (Protection) Act, 1986, which also talks about 
e-waste. The Hazardous Waste (Management, Handling and 
Transboundary Movement) Rules, 2008 has been notified 
under Environment (Protection) Act, 1986 which also deals 
with e-waste. 

1989

2008Hazardous Waste
(Manaement and 
Handling) Rules

Hazardous Waste 
(Manaement, Handling 

and Transboundary 
Movement) Rules2011

2016
E-waste 

(Manaement and 
Handling) Rules

E-waste 
(Manavement) Rules

Figure 21: Timeline of policy interventions
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In 2011, e-waste specific guidelines E-waste (Management 
and Handling) Rules were published and had come into 
force since 1 May 2012. These rules brought the concept of 
extended producers responsibility (EPR) in India. The EPR is 
an environment protection strategy that makes the producer 
responsible for the entire life cycle of the product, especially for 
take back, recycle and final disposal of the product. But these 
rules didn’t set any specific collection targets for manufactures/
producers. 

E-waste (Management) Rules, 2016, enacted since 1 
October 2017, has further strengthened the existing rules 
by provisioning the target for the producers, which was 

missing in the first version of the Rule (2012). A phase-wise 
collection target has been fixed for producers for the collection 
of e-waste. Producers are mandated to take back their sold 
products with recommended mechanisms. A new arrangement 
entitled, “Producer Responsibility Organization” (PRO) has 
been introduced to strengthen EPR further. PRO, a professional 
organization, would be authorized or financed collectively 
or individually by producers, to share the responsibility for 
collection and channelization of e-waste that is generated from 
the end-of-life products to ensure their environmentally sound 
management.

Challenges Government rules and guidelines in India

Hazardous substances Every producer shall ensure that new electrical and electronic equipment do not contain lead, 
mercury, cadmium, hexavalent chromium, polybrominated biphenyls and polybrominated 
diphenyl ethers beyond a maximum concentration value of 0.1% by weight in homogenous 
materials for lead, mercury, hexavalent chromium, polybrominated biphenyls and 
polybrominated diphenyl ethers and of 0.01% by weight in homogenous materials for cadmium.

Non-compliance of environmental laws Any entity targeting e-waste dismantling/refurbishing/recycling has to obtain an authorization 
from the concerned SPCB.

Leakage to unorganized sector Manufacturers, producers, collection, refurbishing, dismantling or recycling centers and bulk 
consumers have to maintain a record of e-waste that has been collected, dismantled and 
recycled in form-2. 

Tracking of e-waste generated and processed Manufacturers, producers, refurbishers, bulk consumers, dismantlers and recyclers of electrical 
and electronic equipment or wastes shall file annual returns in Form-3, to the concerned SPCB.

Knowledge dissemination to consumers Producers need to create awareness through media, publications, advertisements, posters and 
product user documentation accompanying the equipment.

E-waste (Management) Amended Rules 2018 makes producers 
liable to collect 10% to 70% (over seven years) of the e-waste 
they produce but industry is unable to cope up with these 
targets. Around 70% of e-waste is generated by private 
households , majority of which is collected and managed by the 
unorganized sector. 

Though e-waste management rules require producers to 
draw a take-back mechanism as part of their EPR plans, such 
models have not picked up a pace yet. Individual consumers are 
unaware about the authorized places where they can submit 
their obsolete electronics equipment. Major reasons informal 
channels of recycling/reuse of electronics such as repair shops, 

Solving e-waste-related challenges through platforms laid by government rules and guidelines

used product dealers, etc. can collect a significant proportion of 
the discarded electronics by private consumer are -

• These channels offer better prices to individual consumers 
compared to authorized dealers

• It is more convenient for an individual consumer to sell their 
discarded electronics to a shop next door than travelling to 
an authorized collection center or dealer shop

• Transportation cost to submit a product at authorized dealer 
also plays a major role, which most of the time ends up being 
greater that the value of e-waste itself, especially in cities like 
Gurgaon, Bangalore, etc. 

33 https://www.downtoearth.org.in/blog/waste/e-waste-day-82-of-india-s-e-waste-is-personal-devices-61880
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Scope

The WEEE Directive, enacted in 2003 and revised in 2012, 
aims to regulate waste electrical and electronic equipment 
(WEEE) across the European Union (EU) by imposing 
minimum recycling and recovery targets for EU member 
states. The directive covers a variety of appliances such 
as TVs, information technology equipment (e.g., laptops, 
computers, printers and phones), lighting, medical devices, 
monitoring and control devices and automated dispensers. 

Designation of responsibility

The directive designates implementation of the regulation 
to the member states and places responsibility for WEEE on 
producers. 

Producers are required to register in every member state in 
which they import to or sell. This includes firms that are not 
the original manufacturers of the EEE and anyone seeking 
to import EEE into the EU. The directive also places the 
financial obligation on producers to collect, treat, recover 
and dispose of WEEE.

Producer responsibility depends on the end user of the 
equipment. For private households, member states are 
required to establish systems for consumers to return used 
electrical and electronic equipment (UEEE) to collection 
facilities free of charge. EU member states typically 
implement this by setting up the collection system and 
imposing fees on producers based on their market share of 
new product sales.

The directive requires producers or contracted third parties 
to provide for the collection and disposal of business 
e-waste. Non-household end users may be responsible for 
the costs for products that were sold before August 2005. 

Case study: regulation of e-waste in Europe

For example, in the UK, producers selling over five tons per 
year of EEE must register and join a producer compliance 
scheme (PCS), which handles and finances collection, 
treatment, recovery and disposal activities. Distributors, 
retailers and producers that sell directly to households 
have similar obligations and must either provide take-
back services (in-store or otherwise) or join a distributor 
takeback scheme.

The directive also provides member states with flexibility 
for imposing labelling requirements on producers. Other 
information that is mandatory to be provided is the name 
of the producer, a date stamp, information on the collection 
systems available to consumers and information on the 
environmental and human health impacts of hazardous 
substances contained in EEE. Products must also bear 
the information that facilitates environmentally sound 
reuse, recycling and treatment of the components (e.g., 
identifying components and materials in the product). 

Functional testing requirements

The directive provides functionality testing requirements 
to improve the distinction between equipment that can be 
reused vs. equipment for recycle or disposal. The directive 
requires UEEE to be tested for functionality and the 
presence of hazardous substances. The directive concedes 
that the tests to be conducted depend on the type of 
equipment, but that for most UEEE, a functionality test of 
the “key functions” is sufficient. Additional requirements 
around products destined for reuse include a certificate 
of testing, proof of functionality and the name of the 
guarantor of functionality. UEEE must also be appropriately 
protected against damage during transportation, loading 
and unloading, as to guarantee that the product remains in 
reusable condition.

Business models and 
opportunities for e-waste 
management
According to Global E-waste Monitor 2017, it is estimated that 
50 million tons of e-waste is generated globally in 2018 but 
only 20% of global e-waste is recycled each year. It implies that 
40 million tons of e-waste is either placed in landfills, gets burnt 
or illegally traded and treated in a sub-standard way; this is 
despite 66% of the world’s population being covered by e-waste 
legislation. This results in huge loss of valuable and critical 
materials embedded in e-waste. 

A large variety of valuable materials and plastics are contained 
in electric and electronic appliances. Up to 60 elements from 
the periodic table can be found in complex electronics and 
many of them are technically recoverable, though there are 
economic limits set by the market. e-waste contains precious 
metals including gold, silver, copper, platinum and palladium, 
but it also contains valuable bulky materials such as iron and 
aluminum, along with plastics that can be recycled. Total 
value of all raw materials present in e-waste is estimated at 
approximately EUR55 billion in 2016, which is more than the 
2016 gross domestic product of most countries in the world.
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In order to efficiently harvest these resources, it is necessary 
to overcome the inefficient “take-make-dispose” economic 
model and adopt a circular system which aims to keep the 
value in products for as long as possible and eliminate waste. 
In addition, an efficient waste management system is required 
to divert the waste into formal system and avoid e-waste 
entering other channels, such landfills or substandard recycling. 
Valuable materials are easily lost due to imperfect separation 
and treatment processes.

Figure 22: Components of e-waste Figure 23: Share of metals
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Responsible management of e-waste is also a growing business 
issue that has become increasingly complex due to a wide 
variety of dynamic factors like regulations, environmental 
impacts and security. Any organization that generates e-waste 
has business value at stake on how it manages that waste in the 
form of regulatory compliance, data security as well as brand 
and reputation risks. 

Growing concerns around e-waste and lack of formal recycling 
infrastructure present opportunities to enter e-waste 
management and generate value by creating a collection 
ecosystem and providing second life to equipment or recovering 
materials.

Figure 24: Top 10 states with recycling capacity (TPA)
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Different models for e-waste 
processing
For e-waste management, implementing agencies have the 
choice between a centralized versus decentralized recycling 
facilities. Though the conventional wisdom for waste 
management advocates the latter due to some of its benefits, 
a careful analysis of the situation in hand should precede 
selection of the methods.

Centralized e-waste processing facility 

In this model, a large dismantling/recycling facility is set up 
at a strategic location and e-waste is sourced from different 
locations to one central location. Such facilities provide 
economies of scale but the transportation cost increases. Such 
large-scale facilities provide you the volume to install high-end 
extraction technologies required for the recovery of precious 
metal

Cerebra Integrated Technologies Ltd

Having worked in the field for three decades, Cerebra 
Integrated Technologies Ltd has been one of the pioneers 
in finding solutions for India’s burgeoning e-waste 
problems. The company has set up one of the largest 
e-waste recycling facilities, with a capacity of 96,000 
metric ton per annum. The plant will facilitate refining 
and recycling activities as well as enable refurbishment 
of e-waste and has the technology to extract metals like 
gold, silver, platinum, palladium, iron, steel, copper and 
aluminium. Cerebra is signing up with channel partners 
and large corporates across India to expand its network of 
e-waste collection.

Ramky Environment Engineer Ltd

Ramky Environment Engineer Ltd is an integrated 
waste management company focusing on hazardous 
waste, municipal waste, biomedical and e-waste. It has a 
7,840 MTA and 1,200 MTA e-waste recycling facility in 
Telangana and Punjab, respectively. The management 
is also planning to open an e-waste recycling facility of 
8,000 MTA-10,000 MTA capacity in Bangalore, Chennai 
and Mumbai.  

Ramky has a huge collection network across India for 
different types of waste management services and can 
leverage them for e-waste collection. Its strategy to 
setting up many small to medium scale e-waste recycling 
facility synergises well with its existing set up.

TES-AMM

TES-AMM Group was formed in 2005 to provide tailored 
recycling solutions for waste electrical and electronic 
equipment (WEEE). It is widely recognized as a global 
leader in electronic waste recycling. Annually TES process 
millions of devices across 34 locations around the world. 
Like many countries, it has a small recycling facility set up 
in India where it performs dismantling and heavy metals 
recovery operations. All the printed circuit boards (PCBs) 
recovered from e-waste are then sent to a large facility 
in Singapore where precious metals are recovered from 
PCBs. 

De-centralized e-waste processing facility

In this model, small dismantling/recycling facilities are set up 
at a strategic location primarily to cater to the local demands. 
Such facilities reduce storage and transportation cost but their 
operational costs increase

Hybrid model

Many companies are now looking at leveraging the better of two 
models where they setup dismantling and primary processing 
facility at several locations and establish one large recycling 
facility having the capability to extract precious metals.
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Recycling as a service model: In this model, a recycler sets 
up its own facility and provides e-waste recycling as a service. 
Recycler enters into a periodic e-waste management contract 
with a manufacturer, producer or bulk consumer to handle its 
e-waste. Pricing terms of such contracts may vary: 

• Manufacturer, producer or bulk consumer provide e-waste 
to recyclers for a price. Typically, in such cases, e-waste 
quantity is huge and e-waste provider intends to generate 
some revenue out of it. Recycler recovers the price paid from 
the materials extracted out of the e-waste. 

• Manufacturer, producer or bulk consumer pay to recyclers for 
handling its waste. Typically, in such cases, e-waste quantity 
is small and transportation, storage, processing costs are 
more than the value that could be recovered out of recycling. 

• Manufacturer, producer or bulk consumer provide e-waste to 
recyclers for free as the former just wants its e-waste to be 
handled and conform to e-waste regulations. 

Design build and operate model: This model is in nascent 
stages in India. In this, a recycler enters into a typical 
engineering procurement and construction (EPC) contract 
with the producer/manufacturer where the recycler designs, 
builds and operates a recycling facility funded by a producer/
manufacturer within or near its premises. the purpose of such 
recycling facilities is to process the e-waste solely to meet the 
obligations of the producer/manufacturer. Fee design of such 
arrangements may also vary in the following ways:

• Recycler may be paid a fixed fee to operate recycling facility 
and process all the e-waste that comes to it.

• Recycler may be paid a flexible fee based on value of 
materials recovered from the e-waste. In such cases, better 
is the material recovery ratio, higher the payment to the 
recycler. Hence recycler has an incentive to deploy the latest 
cost-effective technologies to increase recovery ratio.

With the introduction of PRO in E-waste Management Rules, 
2016 and IFC’s efforts to promote e-waste awareness in India 
by partnering with Karo Sambhav, a PRO organization, this 
model is also picking up its pace in India.  A PRO organization 

IFC’s e-waste India program

In line with International Finance Corporation’s 
(IFC) global strategy of “creating markets, creating 
opportunities”, its India e-waste program is focused on 
developing a responsible and sustainable ecosystem for 
it in India with the end goal of mobilizing private sector 
investment. 

To achieve this, the program will focus on 
underdeveloped formal capacity for responsible 
collection and processing as well as the absence of data 
and access to best practices. Key components of the 
IFC’s e-waste program are: 

• Awareness generation

• Supporting the establishment of PRO organization

• The development of a toolkit which will serve 
as a knowledge and data resource to support 
stakeholders in their efforts

The project has been implemented in three cities 
in India (Hyderabad, Delhi and Ahmedabad) with 
an aim to formalize the e-waste collection supply 
chain, demonstrate a sustainable business model of 
integrating the informal players and ensure recycling in 
an environmental-friendly manner.

works with producers to implement their EPR. Its diverse 
set of functions range from making robust EPR plans to 
run awareness campaigns, setting up collection channels to 
collecting waste and sending it for responsible recycling.

e-waste refurbishers, dismantlers, recyclers or other waste 
management service providers with collection points (owned 
or third-party tie-ups) available across multiple geographies are 
applying for PRO license to leverage it as a mean to connect 
with multiple producers and ensure a constant supply of 
e-waste for their recycling facility. 

Figure 25: Operating models
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e-waste is a complex problem which is difficult to solve 
ats this scale. It requires collaborative and systematic 
efforts from all stakeholders to address this growing 
issue. Policy makers and government bodies enable 
different stakeholders by creating policies, rules and 
regulations. Though E-waste Management Rules 
2016 is a step in the right direction, complimentary 
guidelines and enabling platforms are needed to 
support this step. Here are few recommendations for 
the policy makers and government bodies:

Use of life cycle approach (LCA): The value of 
secondary raw materials after waste management is 
just a fraction of the value of its components or the 
price of used appliances. Recognizing that e-waste 
must be managed using a lifecycle approach, a set 
of policies and standards should be developed so 
as to address the product design to decrease the 
inherent challenges from the outset like electronic 
product environmental assessment tool (EPEAT), the 
United States Environmental Protection Agency’s 
(EPA) Design for Environment (DfE) approach and the 
European Eco-Design Directive.

Functional testing guidelines: Right at the starting 
point when e-waste enters processing stage, 
functionality testing helps distinguish between 
equipment that can be reused vs. equipment for 
recycle or disposal. The directive requires UEEE to 
be tested for functionality and for the presence of 
hazardous substances. The directive concedes that 
the tests to be conducted depend on the type of 
equipment, but that for most UEEE, a functionality 
test of the “key functions” is sufficient. Additional 
requirements around the products destined for reuse 
include a certificate of testing, proof of functionality 
and the name of the guarantor of functionality. UEEE 
must also be appropriately protected against any 
damage caused during transportation, loading and 
unloading so as to guarantee that the product remains 
in reusable condition.

Low cost environment-friendly technology 
development: In a country like India where most 
of e-waste is processed by unorganized sector, 
preventing future e-waste problems require 
the development of low cost and environment-
friendly recycling and disposal infrastructure. 
Since electronics are in use everywhere, e-waste 
is generated everywhere. Investment should be 
made in R&D of environment-friendly recycling 
technologies that can be deployed at small scale 
with minimal capex across India. 

Way forward and recommendations

European eco-design directive

The eco-design directive aims to reduce the 
environmental impact of products, including 
life cycle energy consumption, by providing 
EU-wide rules for product designing.

The directive applies not only to energy-
consuming products but also to those which 
have an impact on energy consumption during 
use, for example windows and insulation 
material. Key principles of eco-design directive 
are:

• Assessing durability, upgradability and 
ability to repair, re-use and re-manufacture 
products. 

• Ability to access or remove components to 
facilitate: a) repair/remanufacture/reuse 
(disassembling), b. extraction at end of life 
(dismantling, for recycling).

• Use of re-used components and/or recycled 
materials in products.
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What role can private sector play?

Private sector has a big role to play in advancing 
government’s efforts to handle the problem of e-waste in 
India. Not just handling the discarded electronic products 
after their end of life but also reducing the e-waste in first 
place requires efforts from private players to integrate 
e-waste management as part of their strategy.

Aligning product design standards with e-waste strategies: 
Companies should develop product design standards that 
encourage manufacturers to design and manufacture 
products which address a range of potential end of life 
concerns such as ability to repair or replace components 
to increase the likelihood of reuse, substituting benign 
materials in place of hazardous materials and increasing 
the ability to extract valuable minerals.

Adoption of voluntary certifications: Beyond regulatory 
compliance, recycling companies may adopt voluntary 
certification standards that help guide responsible 
disposal of e-waste. The two most widely recognized 
standards are R2 and e-stewards. These standards provide 
a range of requirements to guide practices at each point 
in the e-waste value chain. They include processes for 
managing and processing e-waste in a way that improves 
material recovery while lowering potential impacts to the 
environment and human health. 

Incorporating informal players into their formal value 
chain: Recyclers with technology to recover more material 
compared to informal players using rudimentary methods 
are best placed to formalize such unauthorized dealers, 
local shops, etc. into their value chain. They informal 
players have a better outreach and local connections 
which can be leveraged for an effective e-waste collection. 
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Key takeaways
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For the government For the industry

• Promotion of PPPs for developing sustainable 
business models around waste management in 
cities.

• The rules of the PPP should be finalized and 
implemented in a transparent manner, which is fair 
to all the stakeholders. 

• Investment and adoption of the modern 
technologies such as Artificial Intelligence and 
blockchain to leverage their benefits and ensure 
safety of those involved in the business of waste 
management.

• Development of centers of excellence to enhance 
R&D in the sector of waste management.

• Incentivization for ULBs and all stakeholders of 
the value chain, providing impetus to the recycling 
industry. 

• Levy of reasonable user charges on those 
whose waste is managed by the ULBs and other 
stakeholders.  

• Sensitization and awareness amongst stakeholders 
about the ill-effects of mismanagement of waste 
generated. People participation could be a big 
differentiator.  

• Skill development around all the levels of value 
chain of waste management. 

• Develop sustainable alternatives to the present 
materials which are harmful. Bio degradable should 
be promoted and the industry should not resist the 
changes. 

• Creating a sustainable business value chain by 
collaborating with the informal players engaged in the 
waste management; introduction of technology and 
good practices should be encouraged. 

• Incorporating sustainability across business 
operations - adopting the life cycle approach.

• Make recommendations to the government and policy 
makers, based on the real-time experiences. 

• Show active participation in the PPP business models. 

• Build networking with R&D institutions in universities 
within and outside India. 

• Get involved with the government in skill 
development in the area of waste management. 

• Make case studies of success and share with the 
government, society. 

• Devise an effective communication strategy for wider 
societal support. 

• Weave a good mix of business with a good corporate 
citizen.
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Executive summary
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Management of solid, plastic and e-waste in urban 
India should be based on the principles of avoiding 
generation of waste, followed by reducing, reusing, 

recycling, recovering, treating and disposing the waste in a 
sustainable fashion. An amalgamation of technology, policy, 
administrative and legal reforms should be the key pillars of an 
integrated approach towards the management of urban waste 
in the country. We need to have a long-term plan that will not 
only address the problems that we are facing today, but also 
take care of our future generations.

The ASSOCHAM-EY report has detailed several key 
recommendations that should be considered by policymakers 
while formulating policies regarding waste management. 
Exploring PPP, use of emerging technologies such as Artificial 
Intelligence, blockchain, incentivizing groups and people across 
the value chains, creating public awareness, imposing levies 
or taxes on suppliers, retailers and consumers; and testing 
functionality at the initial stage of production of goods, are 
some of the solutions that can address the health, social and 
economic impacts of generation of waste.

One of the most substantial reforms that urban governance 
in India requires is strengthening of municipal bodies, 
particularly their leadership.  India’s rising demographic and 
economic significance needs a robust response that would 
enable the ULBs to act swiftly, efficiently and increase their 
accountability towards the citizens. In addition, the waste 
management function needs a monetary impetus, as majority 
of ULBs are plagued by poor financial health or face charges of 
irregularities. 

Total urban waste in India is projected to rise to 165 million 
tons by 2031, according to a report of the Government Task 
Force on Waste to Energy, China has set a target of disposing a 
third of its garbage through waste-to-energy plants by 2030. 
China has already set up 300 waste-to-energy plants, while 
India has only six with a meagre capacity of 66 MW34. A waste-
to-energy plant is a win-win situation that takes care of waste 
management as well as generation of electricity. Thus, waste-
to-wealth can be a reality, provided India works towards it with 
earnest.

Undisposed waste is a matter of global concern, making 
it imperative on the policy makers to exchange ideas and 
technologies to find common solutions. Japan’s fight against 
waste resulted in a long-term solution i.e., sort the waste, 
incinerate anything that cannot be decomposed and landfill the 
remaining toxic fly ash residue in controlled aeration pits carved 
out of a hill. The leachate (harmful liquid) from the fly ash heap 
is incessantly siphoned out and treated. The heat and natural 
decomposition is left to do the remaining. This method is low-
cost and worth a sincere try in India. 

Change is possible and there are several cases which can be 
adapted to address the issue of waste management in our 
country. However, there is an urgent need for us to realize the 
criticality of the matter and its impact on us at present and 
in the future. While achieving an ambitious target of getting 
a double-digit Gross Domestic Product (GDP), growth rate is 
crucial for the country and it is also vital to address mainstream 
issues like waste management.

33 https://www.downtoearth.org.in/blog/waste/e-waste-day-82-of-india-s-e-waste-is-personal-devices-61880
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Evolution of value creator
ASSOCHAM initiated its endeavor of value creation for Indian industry in 1920. Having in its fold more than 400 
Chambers and Trade Associations, and serving more than 4,50,000 members from all over India. It has witnessed 
upswings as well as upheavals of Indian Economy, and contributed significantly by playing a catalytic role in shaping up 
the Trade, Commerce and Industrial environment of the country.

Today, ASSOCHAM has emerged as the fountainhead of Knowledge for Indian industry, which is all set to redefine the 
dynamics of growth and development in the technology driven cyber age of ‘Knowledge Based Economy’.

ASSOCHAM is seen as a forceful, proactive, forward looking institution equipping itself to meet the aspirations of 
corporate India in the new world of business. ASSOCHAM is working towards creating a conducive environment of India 
business to compete globally.

ASSOCHAM derives its strength from its Promoter Chambers and other Industry/Regional Chambers/Associations 
spread all over the country.

Vision
Empower Indian enterprise by inculcating knowledge that will be the catalyst of growth in the barrier less technology 
driven global market and help them upscale, align and emerge as formidable player in respective business segments.

Mission
As a representative organ of Corporate India, ASSOCHAM articulates the genuine, legitimate needs and interests of its 
members. Its mission is to impact the policy and legislative environment so as to foster balanced economic, industrial 
and social development. We believe education, IT, BT, Health, Corporate Social responsibility and environment to be the 
critical success factors.

Members - our stretch
ASSOCHAM represents the interests of more than 4,50,000 direct and indirect members across the country. Through 
its heterogeneous membership, ASSOCHAM combines the entrepreneurial spirit and business acumen of owners with 
management skills and expertise of professionals to set itself apart as a Chamber with a difference.

Currently, ASSOCHAM has more than 100 National Councils 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, HR & Labour Affairs, Corporate Governance,

Information Technology, Biotechnology, Telecom, Banking & Finance, Company Law, Corporate Finance, Economic and 
International Affairs, Mergers & Acquisitions, Tourism, Civil Aviation, Infrastructure, Energy & Power, Education, Legal 
Reforms, Real Estate and Rural Development, Competency Building & Skill Development to mention a few.

Insight into `New Business Models’
ASSOCHAM has been a significant contributory factor in the emergence of new-age Indian Corporates, characterized 
by a new mindset and global ambition for dominating the international business. The Chamber has addressed itself to 
the key areas like India as Investment Destination, Achieving International Competitiveness, Promoting International 
Trade, Corporate Strategies for Enhancing Stakeholders Value, Government Policies in sustaining India’s Development, 
Infrastructure Development for enhancing India’s Competitiveness, Building Indian MNCs, Role of Financial Sector the 

ASSOCHAM
THE KNOWLEDGE ARCHITECT OF CORPORATE INDIA
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Catalyst for India’s Transformation.
ASSOCHAM derives its strengths from the following Promoter Chambers: Bombay Chamber of Commerce & Industry, 
Mumbai; Cochin Chambers of Commerce & Industry, Cochin: Indian Merchant’s Chamber, Mumbai; The Madras 
Chamber of Commerce and Industry, Chennai; PHD Chamber of Commerce and Industry, New Delhi.

Together, we can make a significant difference to the burden that our nation carries and bring in a bright, new 
tomorrow for our nation.

ASSOCHAM Contacts
Uday Kumar Varma
Secretary General 
sg@assocham.com

Purnima Dhingra
Head – Ecology & Environment
011 4655 0514
purnima.dhingra@assocham.com

The Associated Chambers of Commerce and Industry of India (ASSOCHAM)

Corporate Office:
5, Sardar Patel Marg, Chanakyapuri, New Delhi - 110 021

Tel: 011-4655 0555 (Hunting Line) • Fax: 011-2301 7008, 2301 7009
Email: assocham@nic.in • Website: www.assocham.net
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Phone: +91-79-2754 1728/ 29, 2754 1867
Fax: +91-79-30006352
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 assocham.ahd2@assocham.com
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E-mail: perminder.kaur@assocham.com
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Global Express Group
House No. 7, Bye No. 2
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Guwahati-781028
Contact Person: Mr. Munindra Kumar
Phone: 09957999367
E-mail: ner@assocham.com

ASSOCHAM Southern Regional Office
Ashirwad Towers, 1st Floor, 75/11, 
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Bengaluru-560003
Contact Person: Mr. Chetan Shiva Kumar
Tel: 080-40943252
Fax: 080-41256629
Mobile: 9108563359
E-mail: chetan.s@assocham.com 
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International Law Centre, 61-63
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Mylapore, Chennai-600004
Contact Person: Mr. Vinod Solomon
Phone: 044-28120000 • Fax: 044-28120001
Mobile: +91 9486204970
E-mail: chennairo@assocham.com
 vinod.solomon@assocham.com

ASSOCHAM Regional Ranchi Office
503/D, Mandir Marg-C, Ashok Nagar
Ranchi-834 002
Contact Person: Mr. S. K. Singh
Phone: 06516555601, 06516555001
Mobile: 09534769548
E-mail: ranchioffice@assocham.com

ASSOCHAM Regional Hyderabad Office
Plot No. 1335, Road No. 45
Jubiliee Hills, Hyderabad-500 033
Contact Person: Mr. Srikant Badiga
Phone: 040-23557777

ASSOCHAM Regional UP Office
B-1, Kasmanda Regent Apartments
Park Road, Hazratganj, Lucknow-226001
Contact Person: Mr. C. P. Singh
Mobile: 9415026052
E-mail: rd.up@assocham.com
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Notes:
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EY offices
Ahmedabad
2nd floor, Shivalik Ishaan 
Near C.N. Vidhyalaya
Ambawadi
Ahmedabad - 380 015
Tel: + 91 79 6608 3800
Fax: + 91 79 6608 3900

Bengaluru
6th, 12th & 13th floor
“UB City”, Canberra Block
No.24 Vittal Mallya Road
Bengaluru - 560 001
Tel: + 91 80 4027 5000
 + 91 80 6727 5000 
 + 91 80 2224 0696
Fax: + 91 80 2210 6000

Ground Floor, ‘A’ wing
Divyasree Chambers 
# 11, O’Shaughnessy Road
Langford Gardens 
Bengaluru - 560 025
Tel: +91 80 6727 5000
Fax: +91 80 2222 9914 

Chandigarh
1st Floor, SCO: 166-167
Sector 9-C, Madhya Marg
Chandigarh - 160 009
Tel:   +91 172 331 7800
Fax:  +91 172 331 7888

Chennai
Tidel Park, 6th & 7th Floor 
A Block, No.4, Rajiv Gandhi Salai 
Taramani, Chennai - 600 113
Tel: + 91 44 6654 8100
Fax: + 91 44 2254 0120

Delhi NCR
Golf View Corporate Tower B
Sector 42, Sector Road
Gurgaon - 122 002
Tel: + 91 124 464 4000
Fax: + 91 124 464 4050

3rd & 6th Floor, Worldmark-1
IGI Airport Hospitality District
Aerocity, New Delhi - 110 037
Tel:  + 91 11 4731 8000 
Fax  + 91 11 4731 9999

4th & 5th Floor, Plot No 2B 
Tower 2, Sector 126 
NOIDA - 201 304 
Gautam Budh Nagar, U.P.
Tel: + 91 120 671 7000 
Fax:  + 91 120 671 7171

Hyderabad
Oval Office, 18, iLabs Centre
Hitech City, Madhapur
Hyderabad - 500 081
Tel: + 91 40 6736 2000
Fax: + 91 40 6736 2200

Jamshedpur
1st Floor, Shantiniketan Building 
Holding No. 1, SB Shop Area 
Bistupur, Jamshedpur – 831 001
Tel: +91 657 663 1000
BSNL: +91 657 223 0441

Kochi
9th Floor, ABAD Nucleus
NH-49, Maradu PO
Kochi - 682 304
Tel: + 91 484 304 4000 
Fax: + 91 484 270 5393

Kolkata
22 Camac Street
3rd Floor, Block ‘C’
Kolkata - 700 016
Tel: + 91 33 6615 3400
Fax: + 91 33 6615 3750

Mumbai
14th Floor, The Ruby
29 Senapati Bapat Marg
Dadar (W), Mumbai - 400 028
Tel: + 91 22 6192 0000
Fax: + 91 22 6192 1000
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About EY
EY is a global leader in assurance, tax, transaction and advisory 
services. The insights and quality services we deliver help build trust 
and confidence in the capital markets and in economies the world over. 
We develop outstanding leaders who team to deliver on our promises 
to all of our stakeholders. In so doing, we play a critical role in building 
a better working world for our people, for our clients and for our 
communities.

EY refers to the global organization, and may refer to one or more, of 
the member firms of Ernst & Young Global Limited, each of which is 
a separate legal entity. Ernst & Young Global Limited, a UK company  
limited by guarantee, does not provide services to clients. For more 
information about our organization, please visit ey.com.

Ernst & Young Associates LLP is one of the Indian client serving 
member firms of EYGM Limited. For more information about our 
organization, please visit www.ey.com/in. 

Ernst & Young Associates LLP is a Limited Liability Partnership, 
registered under the Limited Liability Partnership Act, 2008 in India, 
having its registered office at 22 Camac Street, 3rd Floor, Block C,  
Kolkata - 700016

© 2019 Ernst & Young Associates LLP. Published in India.  
All Rights Reserved.
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This publication contains information in summary form and is therefore 
intended for general guidance only. It is not intended to be a substitute  
for detailed research or the exercise of professional judgment. Neither 
EYGM nor any other member of the global Ernst & Young organization 
can accept any responsibility for loss occasioned to any person acting 
or refraining from action as a result of any material in this publication. 
On any specific matter, reference should be made to the appropriate 
advisor.

JG
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The Associated Chambers of Commerce and Industry of India 
(ASSOCHAM), India’s premier apex chamber, initiated its 
endeavour of value creation for Indian industries in 1920. Having 
in its fold more than 400 chambers and trade associations, and 
serving more than 4.5 lakh members from all over India, it has 
contributed significantly to the economy by playing a catalytic role 
in shaping up the trade, commerce and industrial environment of 
the country. It has significantly contributed in the emergence of 
new-age Indian corporates, characterised by a new mindset and 
global ambition for dominating the international business.

Known as the fountain-head of knowledge for the Indian 
industries, ASSOCHAM has emerged as forceful, proactive, 
forward looking institution that is equipped to meet the aspirations 
of corporate India in the new world of business.

Ready to redefine the dynamics of growth and development in the 
technology driven cyber age, it aims empower Indian enterprises 
by inculcating knowledge that will prove to be the catalyst of 
growth in the technology driven global market. ASSOCHAM  
aims to help and guide businesses to upscale, align and emerge 
as formidable players in their respective business segments. Its 
mission is to impact the policy and legislative environment so as to 
foster balanced economic, industrial and social development.

ASSOCHAM is working towards creating a model business 
environment in India that is at par with the rest of the world 
and that of a developed economy. It derives its strength from 
its promoter chambers and other industry/regional chambers/
associations spread all over the country.

ASSOCHAM Corporate office
The Associated Chambers of Commerce and Industry of India
5, Sardar Patel Marg,
Chanakyapuri, New Delhi 110 021. India
Tel: 011 4655 0555 (Hunting line), 011 4655 0514 (Direct)
Fax: 011 2301 7008, 2301 7009
www.assocham.net


