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Key Messages
• Marine plastic pollution is a growing problem on India’s coasts and oceans. Studies indicate that 

microplastics have entered the food chain and are now found in water, salt, and marine organisms, 
including fish of commercial importance.

• There is a notable lack of studies on marine litter, especially on floating debris, on seafloor/seabed 
and ingested by biota. There is a lack of comparable datasets to monitor the quantities, types, and 
sources of plastics in the marine environment.

• With rapid increase in plastic use across India, there is a need for continuous monitoring and 
analysis of marine plastic litter. While a general understanding on the scale of the issue exists, 
there is both a need for current data as well as analysis on the sources, pathways and polymer 
types commonly found.

• There is no dearth of institutions to undertake the research on marine litter. There are at least 31 
research/academic institutions that have worked in the past or have current programs on marine 
litter and have the capacity to undertake research on various aspects of marine plastic litter.

• Most research institutions on marine litter are public universities and central government research 
institutes. Tamil Nadu on the East Coast and Kerala on the West Coast host the greatest number 
of institutions, consequently, the number of studies focusing on these states are higher.

• Global studies have attributed land-based plastics as the primary source of marine plastic litter, 
and single-use plastic (SUPs) products as a significant source of this problem.

• In India, SUPs account for 33-42% of all the plastics consumed, and they are a major component 
of plastic waste.

• While there are both central and state level legislations for plastic waste management, there is a 
lack of seamless infrastructure to manage land-based plastics (better solid waste management 
systems, extended producer responsibility (EPR), recycling), thereby increasing marine litter 
accumulation.

• Reducing plastic pollution is a key priority for India, indicated by the Central Government’s 
intention to phase-out SUPs by 2022.

• An analysis of states/UTs SUP ban notifications or executive orders issued between 2016 and 2019 
showed that in most cases, there were significant design flaw which led to poor enforcement. 
These include unrealistically short timeframes for ban, lack of clarity on banned items, restricted 
jurisdiction of the ban and lack of enforcement capacity to implement the SUP bans.

• Promotion of alternatives to SUPs and support to SUP manufacturers to shift to alternatives has 
not been addressed by any states/UT.

• Most states/UT have used multiple agencies for enforcement, leading to poor coordination and 
accountability.

• The infirmities in the regulations and execution strategies have further been compounded 
by the Coronavirus disease (COVID-19) crisis, which has increased the usage of SUPs and has 
simultaneously weakened the implementation of the SUP ban across states/UTs. 



9

Key Recommendations
A. Strategies to enhance knowledge
i. Increase the body of research on marine plastic pollution. Some areas of research can be: 

(1) linkages between inland sources and marine litter, 
(2) impact evaluation of marine plastic on ecosystem health, human health and fishery activities, 
(3) regional studies to capture temporal and spatial variation of marine plastic pollution. 

ii. The top priorities for future research have been identified as:
(1) Litter source evaluation, chemical composition, transportation, and distribution modelling,
(2) Impact of litter on marine food web,
(3) Improvement of instrumentation capacity and advanced techniques in marine litter 

assessment.

iii. Use standardised research methodologies to facilitate long-term monitoring of marine 
ecosystems. Adopting United Nations Environment Programme-Intergovernmental Ocean 
Commission (UNEP-IOC) (2009) proposed operational guidelines for beach, benthic and floating 
litter in quantification surveys can help standardise methods and units.

iv. Build capacity among institutions to conduct hgih quality research. This can be achieved through 
providing financial assistance to improve/acquire specific instrumentation, training in advanced 
techniques and creating a greater workforce to carry out large-scale surveys.

v. Institute an All India Coordinated Project on Marine Litter (AICPML), coordinated by the Marine 
Litter Cell, Ministry of Environment, Forest and Climate Change (MoEFCC), Government of 
India. AICPML’s focus will be on coordinating and strengthening capacities of marine research 
institutions. 

vi. Setup a knowledge platform to compile, manage and share existing information on marine litter. 
A key consideration for the long-term success of this effort is ensure dedicated staff (database 
managers, subject-knowledge experts, software engineers, data scientists) and consistent funding. 
Increase the body of research on marine plastic pollution.

B. Strategies to improve land-based management  
of SUPs
i. India should develop a National Plastic Strategy horizon to support an environmentally 

responsible plastic industry, reduce SUPs, improve waste management, and reduce plastic 
pollution, including marine pollution.

ii. A ban on SUPs must be complemented by economic and market instruments such as taxes, 
subsidies, other fiscal mechanisms; standards, certifications, labelling; EPR provisions; and waste 
management strategies.

iii. State and city governments should be involved in the implementation and monitoring of the 
SUP bans through action plans. A key focus of these action plans should be on evidence-based 
policy making through the collection of information on the successes and gaps during the 
implementation of the bans.

iv. Information, education and communication should form the core of India’s plastic strategy. 
These campaigns should aim to orient consumers on the list of banned SUPs as well as the need 
and importance of such a ban.
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v. The EPR in India can be augmented by adopting upstream and downstream strategies. The 
upstream strategies will address components of circularity like material design, sustainable 
alternatives, design for reuse, and recycling by creating mandatory requirements or targets to 
replace SUPs. Downstream EPR will create and enforce a financial structure for companies for 
compliance with EPR (as already being done by the latest guidelines under the PWM (Amendment) 
Rules 2022).

vi. A sound waste management ecosystem, including segregation, collection, and recycling, is crucial 
for managing SUPs and in turn limit the accumulation of marine litter. Solid Waste Management 
and Plastic Waste Management (PWM) Rules need to be revisited, setting practical goals and 
targets for improving segregation, recycling, and municipal waste disposal.

vii. Promotion of SUP alternatives should be an integral part of the SUP ban implementation strategy. 
Existing plastic manufacturers should be compensated and encouraged to move to alternative 
industries. Simultaneously, local and small-scale manufacturers need to be supported through 
procurement measures or financial incentives.

viii. Building capacity among stakeholders in the plastics value chain is the need of the hour. These 
capacity building exercises must include policy instruments, EPR and its implementation, and 
strengthening infrastructure on PWM for better channelization of resources.

ix. During emergencies like the COVID-19 pandemic, coordination between government agencies 
such that any measure to safeguard the public does not contradict an existing plastic legislation 
is a necessity. To this end, there is scope for the plastic legisation to incorporate exceptions 
valid under extraordinary circumstances (e.g., pandemic, natural disaster etc.) to prevent 
indiscriminate use of SUPs. 
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introduction
Marine litter is a growing global environmental problem with millions of tonnes of plastics, processed 
timber, metals, glass, rubber, paper, and textiles ending up in the oceans every year across the 
world. Among these, plastics (and microplastics)1 have been recognised to be the most significant 
pollutant accounting for about 80% of all marine debris.2 Given the diffused source of litter and its 
transboundary nature, the problem is difficult to tackle and is increasingly becoming a crisis affecting 
marine ecosystems, public health, as well as the economy.

India is the twelfth largest contributor of marine litter and under business-as-usual is projected to 
become the fifth largest contributor by 2025.3 Global studies have shown that a significant portion 
of plastic waste generated on land ends up in the oceans due to mismanagement. To this end, even 
in India a major source of the litter can be attributed to the huge amount of plastic waste that is 
generated in the country daily (nearly 26,000 tonnes per day, as per Government of India estimates), 
and is poorly managed (only 60% of the generated waste is recycled).4

Previous studies have shown that land-based plastics are the primary sources of marine plastic 
litter, and SUPs5 have emerged as a significant source of this problem.6 In 2018-19, SUPs constituted 
between 33% to 42% of India’s annual plastic consumption. As a result, reducing plastic waste, 
especially SUPs, is a key priority for India.7 Currently, almost all states and UTs have some form of 
rules to ban the use of various SUP products. While the motivation has been to reduce SUP demand 
and usage to improve waste management, a significant outcome of this effort will be to limit the 
accumulation of SUPs in the marine environment.

This policy brief on reducing marine plastic pollution from land-based sources, focuses on the 
current state of knowledge and institutional capacity on marine plastic litter and the strategies to 
reduce marine litter by developing a comprehensive approach to reduce the demand and usage of 
SUPs. This is the first step to develop an integrated approach to reduce marine plastic litter.
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i. state of Research and 
Knowledge on Marine litter
Plastic waste has become ubiquitous in marine ecosystems. Considering the potential severity of the 
crisis, the issue of marine litter has gained prominence in global policy platforms. The Sustainable 
Development Goals (SDG) have highlighted the significance to ‘conserve and sustainably use the 
oceans, sea, and marine resources for sustainable development’ (SDG 14) and have set targets for 
countries to ‘prevent and significantly reduce’ marine pollution by 2025 (Indicator 14.1).

The SDG indicator for reporting on marine plastic litter is Indicator 14.1.1.b. The floating plastic 
debris density can be assessed by estimating the marine plastic litter in four categories (or fates):8

• On beaches or shorelines (beach litter)
• Floating on the water or in the water column
• On the seafloor/seabed
• Ingested by biota (e.g., sea birds).

The state of knowledge on the marine plastic litter in India has been assessed as per the above- 
mentioned categories and are summarised in Maps 1, 2, 3, and 4.

• Beach and shoreline litter: There are few All-India studies on beach litter. The last extensive 
survey was by Kaladharan et al. (2017) in 2013-2014 and thus may not be representative of current 
reality wherein the use of plastic has increased.9 There are a greater number of data points and 
studies along the western coast relative to the eastern coast. Plastic litter along the beaches of 
the western coast are significantly higher than those along the east coast. Further, tourism and 
recreational activities were commonly indicated to be the major source of plastic litter. Studies 
with focus on limiting/better managing marine plastic litter have emphasised on the need for 
adoption and implementation of plastic waste management rules through modernising the 
management systems and applying better enforcement mechanisms.10, 11 Finally, even among the 
studies available, comparison was difficult due to lack of standardisation in methodology and 
units. Standardisation of units and methodologies can be useful to monitor and compare the 
status of marine plastic litter.

• Floating litter: It is evident from literature that a common source of floating litter in the form 
of plastic fragments, pellets, fibres or even microplastics, is fishing activities. However, there is a 
definite paucity of data on floating litter.12 Map 2 summarises some findings on floating litter.

• Litter in seabed/seafloor: Current studies focus on the accumulation of plastic fragments as 
well as microplastics in coral ecosystems (see Map 3). Based on this the deep sea has been found 
to be a substantial sink for microplastics, with live corals acting as substrate for debris. However, 
there is scope for more studies on litter in deep sea and the fate of plastics in these environments.

• Litter ingested by biota: A distressing outcome of plastics in marine environments has been 
their entry into the food chain in the form of invisible particles of microplastics. Various studies 
conducted along the coast of Tamil Nadu have found presence of microplastics in edible oysters, 
clams and various types of fish species (see Map 4).13, 14, 15 Another study evaluated that the salt in 
Thoothukudi (Tamil Nadu) contained microplastics. Based on this analysis, on an average people 
consume approximately 216 particles of microplastics per year via sea salt, and 48 particles  of 
microplastics per year via bore-well salt, if on an average, the daily salt intake of the person  
was 5g.16
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Map 1: Marine plastic litter on beaches or shorelines
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Map 1: Marine plastic litter on beaches or shorelines

Type: 
 Beach litter
 Macro and meso-plastics
 Microplastics

Odisha coast (2013-14)
0.31 g/m2

Odisha coast (2013-14) 
0.08 g/m2

Kozhikode, Kerala (2007-
2009)
0.15 g/m2  

Visakhapatnam, Andhra 
Pradesh (2007 - 2009)
8.7 g/m2  

Mandapam, Tamil 
Nadu (2007-09) 
7.3 g/m2  

Marina Beach (Chennai), 
Tamil Nadu (2015)
• 3.24 kg/100 m

Thoothukudi, Tamil Nadu (2019)
• 1.38 ± 78 to 6.16 ± 94 items/m2

Thaneerbhavi, 
Panambur and 
Chitrapur beaches, 
Mangluru (2010-12)
Wide variation, values 
were between ~10 to over 
1000 g/m2

Kerala coast, (2018)
40.7 ± 33.2 particles/m2

Thoothukudi, Tamil 
Nadu (2007 - 2009)
9.8 g/m2  

Kanyakumari, Tamil Nadu (2019)
43 particles per 50 g of dry sediment

Alang-Sosiya ship-breaking 
yard, Gujarat (2004)
81 mg small plastic fragments/
kg of sediment

Mumbai beaches, 
Maharashtra (2011-12)
• 7.49 g/m2

Kerala coast, Kerala
73.8% of total Beach 
litter constitutes of 
plastic

Goa coast
25.47 g/m2

Goa coast, (2013-14)
205.75 g/m2

Sal Estuary 
sediment, Goa 
(2021)
3950 ± 930 MPs 
particles/kg

Gulf of Mannar, Tamil Nadu (2019)
50 to 103.8 items/kg in sediment

Maharashtra Coast 
(2019) 
• 43.6±1.1–346±2 items/

m2

• Macroplastics - 21.6±3–
195±6 items/m2

Vagator, Calangute, 
Colva  beach, Goa (2019)
17±1–95.6±1.5 items/m2

Kochi, Kerala (2007-09)
2.5 g/m2 

Karnataka Coast 
(2019)
21±2–155.3±2.5 items/
m2

NOTE:

are mean values. 
2. Year in parenthesis depict 
the year of sample collection

Source: iFOREST (2020)
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Map 2: Marine plastic litter floating on the water or in the water column
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Map 2: Marine plastic litter floating on the water or in the water column

Vembanad Lake, 
Kerala
Marine litter in 
fishing nets
1.87 to 13.8 kg per 
day per net

Kerala
Nylon thread density 
in zooplankton
3 to 4 /m3

Goa (2021)
Microplastics in water 
of Sal Estuary
48 ± 19 particles/L

Mumbai, 
Maharashtra (2018)
Plastics found in the 
Juhu Creek 
1.84 ± 0.127 kg (High-
tide) and 4.36 ± 0.492 
kg (Low-tide)

Gulf of Mannar, Tamil Nadu (2020)
Fishing nets in marine litter
43.17 ± 5.48%

Thoothukudi, Tamil Nadu (2020)
Microplastics in coastal water
• 3.1 ± 2.3 to 23.7 ± 4.2 items/L Coastal water
• 60 to 126.6 items/L Coral Reef

Veraval, Gujarat 
(2016-17)
Marine plastic litter in 
fishing grounds
55.2 ± 16.52 kg/km2 
(national average 
10.95 ± 3.05 kg/km2)

Visakhapatnam, 
Andhra Pradesh (2016-
17)
Marine plastic litter in 
fishing grounds
2.11 ± 0.55 kg/km2 
(national averag 10.95 ± 
3.05 kg/km2)

Source: iFOREST (2020)
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Map 3: Marine plastic litter on sea floor/seabed
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Lakshadweep
Coral reefs
2 to 11 g/m 2  (mean 
litter density 7.71 g/m 2)

Gulf of Mannar, 
Tamil Nadu (2020 )
Coral reefs
1,152 m2 area 

litter

Vembanad lake, Kerala (2016)
Lake and Estuarine sediments
96–496 particles/m2 of microplastics (with 
mean of 252.80 ± 25.76 particles/m2)

Source: iFOREST (2020)
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Map 4: Marine plastic litter ingested by biota

There is substantial scope for further research on marine litter. Existing studies indicate that 
marine plastic litter is a growing issue for human health and environmental quality. While there are 
several studies on beach litter, there is scope to make these a periodic assessment, all-India studies 
with standardised protocols such as the UNEP-IOC 2009 guidelines. There is also a need to expand 
the scope of studies beyond beach litter, into seafloor and floating litter studies. There need to be 
greater number of studies on marine plastics implications on human health.

11

Map 4: Marine plastic litter ingested by biota

There is substantial scope for further research on marine litter. Existing studies indicate that 
marine plastic litter is a growing issue for human health and environmental quality. While there are 
several studies on beach litter, there is scope to make these a periodic assessment, all-India studies 
with standardised protocols such as the UNEP-IOC 2009 guidelines. There is also a need to expand 

greater number of studies on marine plastics implications on human health. 

Tamil Nadu Coast (2017)

ingestion

Thoothukudi coast, Gulf of Mannar, Tamil Nadu
Edible oysters (2021)
6.9 microplastics items/individual and 
concentration of 0.81microplastics items/g of 
tissue
Clam Donax cuneatus (2019)
0.6 to 1.3 items/g (wet weight) - (microplastics 

predominant presence in clams)
Salt of Tuticorin (2018)
35 ± 15 to 72 ± 40 items/kg in sea salt and 2 ± 1 to 
29 ± 11 items/kg in bore-well salt

0.11 ± 0.06 to 3.64 ± 1.7 items/individual, and from 
0.0002 ± 0.0001 to 0.2 ± 0.03 items/g gut weight

Sal estuary, Goa 
(2021)
Commercially 

• Crassostrea sp.  
4 ± 2 
microplastics/g 
body weight 

• Perna viridis  
3.2 ± 1.8 
microplastics/g 
body weight

• Paphia malbarica  
0.7 ± 0.3 
microplastics/gS 
body weight

Mangaluru, Karnataka (2010)
Guts of oilsardine and 
mackerel
Nylon ropes of length 1 mm 
to 4 mm

Source: iFOREST (2020)
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Box 1: Three major causes of marine plastic litter
Studies done over the last 10 years indicates that the major source of marine plastic litter 
in India are coastal sources (tourism & recreational activities), fishing and from the inland 
rivers. Acting on these three major sources will be crucial in reducing marine plastic litter. 
The findings of the studies are summarized below:

1. Tourism & Recreational activities
Studies along the coast of India have found significant presence of plastic litter in beach 
debris, more so in beaches with tourism or recreational activities. A comparative study of 
plastic litter along the coastline of India found that coast of Odisha had the least amount of 
beach litter (0.31g/m2), whereas the beaches of Goa with greater tourist inflow had the highest 
litter (205.75g/m2). Similarly, a 2016 study in Marina Beach, a tourist and recreational centre 
in Chennai, contained 3.24kg/100 g of plastic litter).17 Microplastics in tourist beaches (150 
particles/50g of dry sediment) of Kanyakumari were higher than harbours (99 particles/50g 
of dry sediment).18 Mandvi beach in Gujarat was found to be littered with pouches of 
tobacco products (gutkha), food wrappers, plastic straws, cutlery, and plastic fragments of 
various dimensions and thickness, suspected to accumulate from recreational and tourism 
activities.19

2. Fishing
A study (2002) in Greater Nicobar established that the plastic debris found in the marine 
environment was not of local origin. Improper handling of solid waste from fishing was 
attributed to be one of the sources of marine plastic litter.20 An extensive survey (2018) 
on microplastics in 25 locations along the Tamil Nadu coast, found that beaches closer to 
the river mouth had higher abundance of microplastics influenced by tourism and fishing 
activities.21

It was evident that fishing contributed more to floating litter than to beach litter. A survey 
(2020) in fishing grounds of Veraval, Gujarat found 55.2±16.52kg/km2 of plastic litter in the 
trawl site.22 The same study found plastic litter quantities to be 2.11±0.55kg/km2 in the 
trawl grounds of Visakhapatnam, Andhra Pradesh and estimated the national average at 
10.95±3.05kg/km2.23 In the Gulf of Mannar 43.17±5.48% of the marine litter consisted of 
fishing nets.24 With respect to quantification of plastic litter on the sea floor/seabed, a study 
(2020) concerning coral reefs of Gulf of Mannar estimated that about 1152m2 of reef area was 
affected by marine debris.25 A chief pollutant here was abandoned fishing nets, constituting 
close to 50% of the marine debris in this area.

3. Plastics from rivers
A study on Chitrapur and Tannirbavi beaches Mangaluru, Karnataka with mean litter values of 
mean values of 901.5g/m2 and 689.8g/m2, respectively26 suggested that two rivers (Nethravathi 
and Gurupur) discharging into the marine ecosystem made a significant contribution to the 
plastic litter pollution in the beach.27 Similarly, in water channels along the south Juhu creek, 
substantial quantities of plastic debris was transported into the sea, indicating that water 
channels connected to the sea mostly transport macro- and meso- plastics that disintegrate 
to form microplastic in due course of time.28 Post-flood debris, following the 2015 flood in 
Chennai, contributed significantly to beach litter Elliot and Thiruvanmiyur beaches constituted 
of plastic items including plastic bags (28.3%), bottle and caps (13.84%), straws (12.83%) and 
food wrappers (8.97%).29

Tinnakkara island (west coast) and Chennai (east coast), found white and yellow plastic 
pellets to be the most common type of marine plastic litter.30 The number of pellets found  
in Tinnakkara island (603 pellets) was three-fold higher than those on Chennai coast (201 
pellets), although the former is in a relatively remote oceanic location with no plastic 
manufacturing. This vast difference was attributed to a possible international tanker route 
ship accident and/ or unintentional release.31
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ii. institutional capacity on 
Marine Plastic litter
India has 31 research institutions located along coastal states studying various aspects of marine litter. 
These institutions either had a dedicated department/centre for marine and coastal management, 
a research programme on marine litter or scholarly publications on marine litter. Figures 1 depicts 
the affiliations of the institutions with a large majority of the institutions being public universities or 
central government research institution.

The engagement of private or  state  government  supported  research  institutes  is  limited  (Figure 
1). The two  non-governmental organisations (NGO) working on the issue are primarily engaged in 
awareness raising and capacity building.

Figure 1: Types of research institutions in marine litter

With respect to location, most of the institutions are concentrated in the coastal states (Map 
5). Tamil Nadu (10) and Kerala (7) have the maximum number of research institutions. Overall, 16 
institutes are located on the west coast, 12 on the east coast, and three in non-coastal states with 
research programmes in coastal areas (Map 5).
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management, a research programme on marine litter or scholarly publications on marine litter. 
Figures 1 depicts the affiliations of the institutions with a large majority of the institutions being 
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The engagement of private or state government supported research institutes is limited 
(Figure 1). The two NGOs working on the issue are primarily engaged in awareness raising and  
capacity building. 

With respect to location, most of the institutions are concentrated in the coastal states (Map 5: 
Distribution of research institutions on marine litter across India). Tamil Nadu (10) and Kerala (7) have 
the maximum number of research institutions. Overall, 16 institutes are located on the west coast, 
12 on the east coast, and three in non-coastal states with research programmes in coastal areas 
(Map 5).

45% (14)
Public 
University

3% (1)
State 

Government 
Research 
Institute

7% (2)
NGOs

3% (1)
Private 

Research 
Institute

42% (13)
Central 
Government 
Research 
Institute

Figure 1: Types of research institutions in marine litter

Source: iFOREST (2020)
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Map 5: Distribution of research institutions on marine litter across India
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Map 5: Distribution of research institutions on marine litter across India

Department of Marine Living 
Resources, Marine Engineering, 
Meteorology and Oceanography, 
Andhra University

National Centre for Sustainable Coastal 
Management (NCSCM), MoEFCC, Tamil Nadu

Centre of Advanced Study in Marine Biology & 
Oceanography, Annamalai University, Tamil Nadu

National Centre for Coastal Research, Ministry of Earth 
Sciences, Tamil Nadu

Department of Ocean Studies and Marine Biology, 
Pondicherry University, Puducherry

Institute of Ocean Management, Anna University, Tamil Nadu

Department of Marine Science, Bharathidasan University,  
Tamil Nadu

School of Energy, Environment and Natural Resources, Madurai 
Kamraj University, Tamil Nadu

School of Marine Sciences, Alagappa University, Tamil Nadu

Centre for Marine Science and Technology, Manonmaniam 
Sundaranar University, Tamil Nadu

Suganthi Devadason Marine Research Institute, Tamil Nadu

M S Swaminathan Research Foundation, Tamil Nadu
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The engagement of these institutions on marine litter/marine pollution is primarily related to their 
affiliation. The universities are engaged in the capacity of both research and teaching, while the 
central government research institutions are mostly committed to research. Institutions,   such as 
Centre for Environment Education (CEE), M S Swaminathan Research Foundation (MSSRF) and Society 
of Integrated Coastal Management, established by the MoEFCC are involved in capacity building.

The existing/ongoing research projects by the institutions include the following:

(i) Evaluating the abundance and composition of beach-litters;
(ii) Assessment of the level of macro and micro-litter contamination in the sea;
(iii) Quantification of microplastics in marine biota;
(iv) Assessment of microplastics in Coastal and Estuarine habitats;
(v) Assessment of macro and microplastics in inland water; and,
(vi) Impact of plastic pollution on marine life.

Future priority research areas of these institutions, as evaluated based on their responses 
(obtained from seven institutions) are as follows:

• Litter source evaluation, chemical composition, transportation, distribution and modelling;
• Impact of litter on marine food web;
• Improvement of specific instrumentation capacity and advanced techniques for marine litter 

assessment;
• Practical mitigation and management plans to prevent plastic litter intrusion into the food web;
• Modelling the spatial distribution and dispersion of marine litter; and,
• Economic impacts of marine litter on the coastal communities.

There is a need to build the capacity of these institutions to generate knowledge and find solutions 
to reduce marine plastic litter.
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iii. Marine Plastic litter and 
suP Management in india
Land-based plastics are the primary sources of marine plastic litter, and SUPs have emerged as a 
significant source of this problem.32, 33 SUPs are products made of plastics that are used only once 
before they are discarded. SUPs have also emerged as an inextricable part of our daily lives and 
more so during the COVID-19 pandemic. Reducing plastic waste, especially SUPs, is a key priority for 
the Government of India.34

Plastic consumption in India has grown from 0.9  Million Tonnes (MT) in 1990 to 18.45 MT in 
2018 – a 20-fold growth in the last 28 years. In 2018-19, India produced 17 MT and consumed 18.45 
MT plastics (see Figure 2: Plastic consumption in India (1990-2018)).35 Based on the different types of 
plastic material used for SUP production, the SUP consumption in India in 2018-19 is estimated to be 
between 33-42% of total plastic consumption (6.0 – 7.7 MT/annum). The plastic waste generation is 
estimated at anywhere between 3.36 MT36 to 9.4 MT37 per year. SUPs, therefore, constitutes a major 
part of the plastic waste generated in the country.

Creativecommons
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Figure 2: Plastic consumption in India (1990-2018)

Reducing the use of SUPs is widely recognised as an essential part of the plastic waste management 
in India. Over the past two decades various legislations have been introduced to ban the production 
and consumption of various SUPs (Figure 3).

Figure 3: Various legislations tackling plastic waste in India

The most comprehensive among these is the PWM, 2016 which was distinctive in that it assigned 
responsibilities to every stakeholder in the plastic supply chain.38 However, other than a ban on single 
use carry bags, these rules did not have any provision for managing other types of SUP waste. On 5th 
June 2018, Prime Minister Narendra Modi pledged to phaseout all SUPs by 2022, thus bringing to the 

wide SUP bans of various degrees, 25 of which came between 2016 and 2020. In 2019, the MoEFCC 
issued a set of ‘standard guidelines’ to states and UTs for SUP. Despite a wide variation in SUP bans, 
all 36 states and UTs in India have some form of a ban on single-use plastic carry bags (as depicted 
in Map 3). Most recently, Draft Plastic Waste Management Rules, 2021 have been released for public 
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Source: Indian Plastic Industry Report, 2019, PLASTINDIA Foundation, 2019
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iV. state of suP bans
Between 2016 and 2019 all states and UTs in India introduced some form of a ban on one or more 
SUP product(s). The state/UT imposed bans on SUPs offers an opportunity to examine regulation 
of SUP and opportunities to improve plastic legislation in India. To this end, this report focuses 
on state/UT imposed SUP bans between 2016 and 2019 to understand gaps and challenges in 
their design and implementation. Further, an in-depth examination of five states/UT, namely, 
Maharashtra, Kerala, Odisha, Sikkim, and Delhi was undertaken through stakeholder consultations 
and a detailed review of all the bans introduced in the state/UT history. It is important to note 
that these consultations and associated analyses were conducted between September 2020 and 
January 2021, well before the current SUP ban was announced. Thus, while some of the lessons in 
the report may be used to design any future plastic legislation, it is not a commentary on the SUP 
ban of 1 July 2022.

Figure 4: Most common SUPs banned by states/UTs

A total of twenty-five states/UTs have issued gazette notifications and five have issued executive 
orders on banning SUPs. However, some of the major plastic producing states – Gujarat, Andhra 
Pradesh and Telangana – have not imposed any ban on SUPs, other than those under PWM Rules, 
2016. Twenty-three states/UTs have a complete ban on plastic carry bags irrespective of thickness 
and eighteen states/UTs have banned plastic cutlery. The most commonly banned SUP product has 
been plastic carry bags as depicted in Figure 4 and Map 6.

18

IV. State of SUP bans
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SUPs. However, some of the major plastic producing states – Gujarat, Andhra Pradesh and Telangana 
– have not imposed any ban on SUPs, other than those under PWM Rules, 2016.

Twenty-three states/UTs have a complete ban on plastic carry bags irrespective of thickness, and 
18 states/UTs have banned plastic cutlery. Some of the most banned SUPs items are depicted in 
Figure 4.
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Map 6: Status of ban on plastic carry bags

Fourteen states/UTs defined banned SUP items as per the Guidelines for Single-Use Plastics (2019) 
issued by the MoEFCC to state governments. The Guidelines suggested the ban of all plastic carry bags 
irrespective of thickness and size, and with or without handles; all plastic cutlery; and all Styrofoam 
cutlery and decorative items. The number of states/UTs that have placed a ban on various types of SUP 
products based on the 2019 Guidelines for SUPs issued by MoEFCC has been depicted in Figure 5. As 
already observed above, plastic carry bags were the most commonly banned SUP product by states/UTs.
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Map 6: Status of ban on plastic carry bags

(2019) issued by the MoEF&CC to state governments. The Guidelines suggested the ban of all plastic 
carry bags irrespective of thickness and size, and with or without handles; all plastic cutlery; and all 
Styrofoam cutlery and decorative items.
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Figure 5: SUP item-wise compliance with Guidelines for SUPs issued  
in 2019 by MoeFCC

Key drawbacks with existing SUP bans
Most states/UTs provided a very unrealistic and short timeframe (0 – 30 days) to implement the SUP 
ban (see Figure 6). An immediate enforcement of bans does not give adequate time for businesses 
to move to alternatives. Global best practices suggest that without providing adequate time for the 
market and users to adapt, the SUP ban is likely to fail. This seems to have happened in the country.

Figure 6: Trend in SUP ban implementation timeframe*

While most states/UTs imposed a complete ban in their jurisdiction, some big states have imposed 
the ban in specific areas. States like Bihar, Punjab and Uttar Pradesh have exempted rural areas 
from the ban and Gujarat and Odisha have imposed ban in only few cities. Exemptions granted to 
jurisdictions have made enforcement very difficult.
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Exemption to products in similar SUP category have also led to poor enforcement. Some of the 
commonly exempt SUPs were plastics used for food packaging, compostable bags and plastic bags 
for horticulture, garbage storage and disposal, biomedical waste, and export (see Figure 7).

Figure 7: Types of plastic products exempted from ban

The enforcement of the ban became challenging both due to lack of sufficient workforce 
dedicated to the SUP ban as well as due to the involvement of multiple agencies that created issues 
with accountability and coordination. The government departments typically involved in the ban 
implementation were urban local bodies (ULB), State Pollution Control Board (SPCB)/Pollution 
Control Committee (PCC), and the revenue department (see Figure 8).

Figure 8: enforcement agencies for the SUP ban
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Both EPR and promotion of alternatives to SUPs were absent in both the ban notification and 
implementation efforts of the majority of states/UTs. Only three states, Kerala, Maharashtra and 
Odisha, had any provisions for EPR (see Table 2).

Table 1: extended Producers Responsibility provisions

Kerala Branded plastic juice packets, PET juice bottles (all sizes) and drinking water 
bottles of 500 ml and above will be covered under EPR.
Branded items/products which come with plastic packaging will be dealt with the 
EPR guidelines.

Maharashtra PET bottles manufacturers to develop “Buy Back Depository Mechanism” with 
a predefined buy back price of H2/- and H1/- for bottles having liquid holding 
capacity of 1L or more and of 0.5L respectively.
Milk dairies, retail sellers and traders to ensure buy back mechanism of milk 
plastic bags (not less than 50 microns), the bags should be printed with the buy 
back price and it should not be less than H0.50/-.

Odisha Manufacturers and producers of PET bottles for drinking water and soft drinks 
shall take back the waste through the same retail sales network under mutually 
agreed terms and conditions based on EPR agreement.

Source: iFOREST (2020)

The infirmities in the regulations and execution strategies have further been compounded by 
the COVID-19 crisis, which has increased the usage of SUPs and has simultaneously weakened the 
implementation of the SUP ban across states/UTs.

Gaps and challenges
Based on the in-depth study of Kerala, Maharashtra, Delhi, Sikkim and Odisha it became evident 
that the SUP bans were implemented in fits and starts without any long-term strategy. It was further 
found that the SUP bans were largely unsuccessful in the states. Some of the main challenges in the 
implementation were as follows:

• Arbitrary list of SUP items: States/UTs used an arbitrary list of SUPs, without assessing 
their contribution to the plastic waste problem. Further, the procedures followed to arrive at the 
current list of SUP items banned were also unclear.

• enforcement agencies: ULBs and SPCBs are two main implementation agencies for the SUP 
ban, however both faced major challenges. These ranged from lack of sufficient workforce to 
the absence of a dedicated personnel/department for SUP ban management. An additional issue 
reported was that of ambiguities in the ban notifications which either led to confusion or excessive 
use of power by authorities during enforcement drives.

• Lack of alternatives: In addition to lack of alternatives, emergence of non-woven polypropylene 
bags and fraudulent compostable plastic bags posed a major challenge in banning carry bags. 
With polypropylene bags, that are quite rampant, there is a lack of awareness both among the 
public and in some cases authorities on their ill-effects.

• Absence of a waste management system: Relative success with the SUP was observed 
in Kerala and Sikkim where long-term strategies and a robust waste management system exist. 
On the other hand, enforcement of ban in states/UTs with poor waste management systems has 
been unsuccessful.

• Non-robust ePR: EPR was largely unsuccessful in the states, owing to several gaps in 
implementation. A critical need for EPR is a functional waste management system, facilitating 
proper segregation of solid waste. There is a further need to overhaul the EPR system as the 
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existing system neither incentivises nor has any penalty provision – deterring any accountability 
in its implementation. EPR in its current form is also wholly focused on waste management rather 
than minimising the overall production and use of SUPs.

Overall, there are significant issues with design and approach of SUP ban which has led to poor 
enforcement.

Box 2: COVID-19 and SUPs
The COVID-19 pandemic re-introduced SUPs in the form of disposable masks, gloves and other 
healthcare tools. There was a simultaneous increase in dependence on online shopping and 
food delivery, thereby increasing plastic packaging waste. While on one hand this increase was 
attributed to the general sense of hygiene associated with disposables, a lot of this was in open 
contradiction to existing SUP bans. On the other hand, states like Kerala, Sikkim and Odisha 
reported a decrease in tourism and festivities, there was a noticeable decrease in plastic waste.

A critical learning from the pandemic was the need for a seamless and robust waste 
management system. While biomedical waste from hospitals and quarantine facilities were 
handled as per guidelines issued by the CPCB, waste emerging from potentially infected 
households were poorly handled. Below are some key lessons to be considered for future SUP 
legislations:

• Going forward, waste management regulations, especially SUP bans must account for 
extraordinary circumstances (e.g., pandemic, natural disaster etc.) and introduce exemptions 
in the legislations. This can prevent indiscriminate use of SUPs.

• Coordination between government departments is fundamental to a successful ban. 
Measures that openly contradict the ban, such as promotion of disposable masks, gloves 
and cutlery need to be carefully deliberated before endorsement.

• Segregation of waste is fundamental to a sound waste management system, especially 
in a crisis like the COVID-19 pandemic. Continued enforcement of segregation through 
appropriate steps needs to be priority.
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V. Policy Recommendations 
and strategies to limit suPs 
in Marine litter
A. Strategies to enhance knowledge
i. There is scope to increase the body of knowledge (research projects, publications, and databases) 

on marine plastics, including plastics/microplastics on beaches and shorelines, sea surface, water 
column, seafloor (deep and shallow), and ingestion by marine organisms. Linkages between 
inland sources and marine litter need to be further researched to find appropriate solutions. 
There is also a need for studies to examine the ecological and socio-economic impacts of marine 
plastic litter. Large-scale studies to capture the temporal and spatial variation of marine plastic 
litter are a requirement and need to be carried out across all coastal regions of the country.

 The top priorities for future research have been identified as:
 (1) Litter source evaluation, chemical composition, transportation, and distribution modelling.
 (2) Impact of litter on marine food web.
 (3) Improvement of instrumentation capacity and advanced techniques for marine litter 

assessment.

ii. Adopting United Nations Environment Programme-Intergovernmental Ocean Commission 
(UNEP-IOC) (2009) proposed operational guidelines for beach, benthic and floating litter in 
quantification surveys can help standardise methods and units. These protocols prescribe site 
selection & characterisation, sampling units, sampling frequency as well as equipment needs. 
Periodic all-India studies using the UNEP-IOC protocols can help generate comparable datasets. 
Comparability of data is of utmost importance to be able to evaluate future efforts in managing 
marine litter.

iii. It is important to augment the capacities of existing institutions so that they can lend their unique 
specialisation for studying the issue of plastic litter. Capacity-building among institutions can 
be achieved through providing financial assistance to improve/acquire specific instrumentation, 
training in advanced techniques and creating a greater workforce to carry out large-scale surveys.

iv. There is a need for an All India Coordinated Project on Marine Litter (AICPML), coordinated by 
the Marine Litter Cell. The primary goal of the AICPML should be to strengthen the capacity of 
marine-related institutions, to understand the linkages between the various sources of waste 
and marine litter and to publish an annual report on the state of marine litter on India’s coast 
and exclusive economic zone with special focus on plastic pollution, including microplastics.

v. Finally, a knowledge platform to compile and manage existing information on marine litter 
needs to be setup. The platform will further perform the essential function of a knowledge- 
sharing conduit. A key consideration for the long-term success of this effort is ensure dedicated 
staff (database managers, subject-knowledge experts, software engineers, data scientists) and 
consistent funding.
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B. Strategies to improve land-based management  
of SUPs
i. India should develop a National Plastic Strategy horizon to support an environmentally 

responsible plastic industry, reduce SUPs, improve waste management, and reduce plastic 
pollution, including marine pollution.

ii. A ban on SUPs must be complemented by economic and market instruments such as taxes, 
subsidies, other fiscal mechanisms; standards, certifications, labelling; EPR provisions; and waste 
management strategies.

iii. State and city governments have a critical role to play in the success of the nationwide SUP ban. 
A key focus of these state and city action plans should be on evidence-based policy making 
through the collection of information on the successes and gaps during the implementation of 
the bans.

iv. Information, education, and communication should form the core of India’s plastic strategy. 
These campaigns should aim to orient consumers on the list of banned SUP as well as the need 
and importance of such a ban.

v. The EPR in India can be augmented by adopting upstream and downstream strategies. The 
upstream strategies will address components of circularity like material design, sustainable 
alternatives, design for reuse, and recycling by creating mandatory requirements or targets 
to replace SUPs. Downstream EPR (as already being done by the latest guidelines under the 
PWM (Amendment) Rules 2022) will create and enforce a financial structure for companies for 
compliance with EPR.

vi. A sound waste management ecosystem, including segregation, collection, and recycling, is crucial 
for managing SUPs and in turn limit the accumulation of marine litter. Solid Waste Management 
and PWM Rules need to be revisited, setting practical goals and targets for improving segregation, 
recycling, and municipal waste disposal.

vii. Promotion of SUP alternatives should be an integral part of the SUP ban implementation strategy. 
Existing plastic manufacturers should be compensated and encouraged to move to alternative 
industries. Simultaneously, local and small-scale manufacturers need to be supported through 
procurement measures or financial incentives.

viii. Building capacity among stakeholders in the plastics value chain is the need of the hour. These 
capacity building exercises must include policy instruments, EPR and its implementation, and 
strengthening infrastructure on PWM for better channelization of resources.

ix. SUP management during emergencies such as the COVID-19 pandemic is a challenge. During 
such events, coordination between government agencies such that any measure to safeguard the 
public does not contradict an existing plastic legislation is a necessity. To this end, there is scope 
for the plastic legisation to incorporate exceptions valid under extraordinary circumstances (e.g., 
pandemic, natural disaster etc.) to prevent indiscriminate use of SUPs.
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