
A STUDY ON " EXTENDED PRODUCER RESPONSIBILITY (EPR): A 

POLICY TOOL FOR SUSTAINABLE SINGLE-USE PLASTIC 

WASTE MANAGEMENT" 

Dr.Khusal Gala, 

 D.I.E, B.E, MBA, MA (JAIN PHILOSOPHY),D.B.A. 

Email id: khushal.channel@gmail.com 

ABSTRACT 

         This study examines Extended 

Producer Responsibility (EPR) as a crucial 

policy mechanism for achieving 

sustainable management of single-use 

plastic waste, addressing the escalating 

environmental crisis driven by the linear 

'take-make-dispose' economy. EPR 

principles shift the financial and physical 

burden of post-consumer product 

management from municipalities to 

producers, incentivizing eco-design and 

reduced material use. By analyzing global 

EPR frameworks, particularly in contexts 

facing significant plastic pollution, this 

research decodes EPR's role in fostering 

circular economy goals, improving waste 

collection, enhancing recycling rates, and 

promoting producer accountability. The 

study explores how effective EPR 

implementation, through mandatory 

regulations and incentives, can drive 

innovative solutions, involve diverse 

stakeholders, and transform waste 

management from a disposal challenge to a 

resource recovery opportunity, ultimately 

contributing to reduced carbon footprints 

and environmental sustainability.  

Keywords: EPR; Policy; SMEs, plastic 

pollution,Solid waste management..etc 

1.0 INTRODUCTION OF THE STUDY: 

Extended Producer Responsibility (EPR) 

is increasingly being recognized as a 

critical policy tool in the global effort to 

address environmental challenges, 

particularly in the context of single-use 

plastic waste management. EPR is a 

comprehensive environmental policy 

approach that extends the responsibility of 

producers beyond the manufacturing 

process to include the management of 

post-consumer waste, typically through 

collection, recycling, and disposal systems. 

In the case of single-use plastics, which 

have become ubiquitous in packaging and 

consumer goods, EPR has the potential to 

play a central role in reducing waste, 

mitigating environmental pollution, and 

promoting a transition to a more 

sustainable circular economy. 

1.1The Growing Problem of Single-Use 

Plastic Waste: 

The excessive consumption of single-use 

plastics has led to a significant 

environmental crisis. Single-use plastics, 

which are designed to be disposed of after 

a single use, are particularly problematic 

because they do not decompose easily, 

remaining in the environment for hundreds 

of years. Common single-use plastic items 

include straws, plastic bags, bottles, food 

packaging, and cutlery, which are often 

used in large quantities and discarded 

shortly after use. This has contributed to a 

dramatic increase in plastic waste in 

landfills, waterways, and oceans. 

According to a study by Jambeck et al. 

(2015), an estimated 8 million metric tons 

of plastic waste enter the oceans annually, 

posing severe risks to marine life and 

ecosystems. The persistence of plastic 

waste in natural habitats is a pressing 

issue, as plastics are ingested by wildlife, 
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leading to harm or even death, and creating 

long-term ecological impacts. 

Despite efforts to mitigate the effects of 

plastic waste through recycling and waste 

management programs, the reality remains 

that plastic recycling rates are low, and a 

significant portion of plastic waste ends up 

in the environment. The linear model of 

production, consumption, and disposal has 

contributed to this unsustainable trajectory. 

As a result, governments, industry 

stakeholders, and environmental 

organizations are increasingly advocating 

for policies that shift the burden of 

responsibility for waste management onto 

the producers of single-use plastics, which 

brings EPR to the forefront as a potential 

solution. 

1.2 Defining Extended Producer 

Responsibility (EPR): 

EPR is a policy approach that mandates 

producers to take responsibility for the 

entire lifecycle of their products, from 

design and manufacturing to end-of-life 

disposal. It shifts the financial and 

logistical burdens of waste management 

from consumers and local governments to 

the producers of goods. EPR policies 

encourage producers to consider the 

environmental impacts of their products 

during the design phase, incentivizing 

them to develop products that are easier to 

recycle, use fewer resources, and have a 

lower environmental footprint. 

In the context of single-use plastics, EPR 

schemes typically require producers to 

either directly manage the collection and 

recycling of their plastic products or 

contribute financially to systems that 

facilitate waste collection and recycling. 

This approach is intended to create a 

financial incentive for producers to reduce 

waste generation and to promote the use of 

recyclable or biodegradable materials. 

Additionally, EPR can be designed to 

include public awareness campaigns, 

infrastructure development, and 

regulations that require producers to meet 

specific recycling or waste reduction 

targets. 

The adoption of EPR has been growing 

globally as countries seek more effective 

ways to address plastic waste. For 

example, in the European Union, the EPR 

framework has been implemented across 

multiple countries, resulting in significant 

reductions in plastic waste and increased 

recycling rates (Bocken et al., 2016). 

Similarly, several countries in Asia, 

including Japan, South Korea, and Taiwan, 

have established EPR programs for plastic 

packaging and other single-use plastic 

items, with varying degrees of success. 

1.3 The Role of EPR in Plastic Waste 

Management: 

EPR addresses multiple aspects of the 

plastic waste problem by targeting the 

source of plastic waste generation—
producers. By holding producers 

accountable for the waste generated by 

their products, EPR aims to create 

incentives for reducing plastic 

consumption, designing recyclable 

products, and improving the collection and 

recycling infrastructure. The potential 

benefits of EPR for single-use plastics are 

manifold and can be understood in the 

following areas: 

1.4 Waste Reduction and Resource 

Efficiency: 

One of the primary objectives of EPR is to 

reduce the volume of plastic waste 

entering the environment. EPR policies 

encourage producers to design products 

that use fewer materials, are more durable, 

or are more easily recyclable. This not 

only reduces waste but also leads to more 

efficient use of resources. For instance, 
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through EPR, producers may be 

incentivized to reduce excessive packaging 

or switch to materials that are 

biodegradable or recyclable, helping to 

close the loop of plastic use and minimize 

the burden on waste management systems 

(Bocken et al., 2016). 

 1.5 Promotion of Circular Economy 

Principles: 

A key principle of EPR is the promotion of 

the circular economy, which focuses on 

reducing waste and reusing materials 

through recycling and repurposing. 

Circular economy models encourage 

producers to design products with their 

entire lifecycle in mind, including their 

eventual disposal and reuse. Under an EPR 

framework, producers are motivated to 

ensure that their plastic products are 

recyclable or can be repurposed, thus 

fostering a shift toward sustainable 

business models. By incorporating 

circularity into the design and production 

of plastic products, EPR helps reduce 

reliance on virgin materials and lowers the 

environmental impact of plastic waste 

(Kumar & Smith, 2020). 

1.6. Financial Accountability and 

Infrastructure Development: 

EPR programs also place a financial 

burden on producers to support the 

infrastructure required to manage plastic 

waste. Producers are often required to fund 

the collection, sorting, recycling, or 

disposal of plastic waste generated by their 

products. This ensures that adequate waste 

management infrastructure is in place to 

handle plastic waste efficiently. As a result, 

EPR programs can lead to the development 

of more robust recycling and waste 

management systems, reducing the 

pressure on municipal governments and 

taxpayers. 

1.7. Behavior Change and Public 

Awareness: 

EPR schemes also have the potential to 

change consumer and industry behavior. 

By introducing fees, deposits, or rewards 

for recycling, EPR encourages both 

producers and consumers to engage in 

more responsible consumption and waste 

disposal practices. Additionally, public 

awareness campaigns can educate 

consumers about the environmental impact 

of single-use plastics and promote 

recycling and waste reduction practices. 

These initiatives can drive behavioral 

shifts and foster a culture of sustainability. 

1.8 Challenges and Limitations of EPR 

for Single-Use Plastic Waste: 

While the potential benefits of EPR for 

plastic waste management are significant, 

there are also challenges associated with 

the implementation and effectiveness of 

EPR schemes. One of the primary 

challenges is the lack of consistent global 

standards for EPR, which can make it 

difficult for producers to comply with 

different regulations in different regions. 

Furthermore, many EPR systems rely on 

voluntary compliance, which can 

undermine their effectiveness. 

In addition, the success of EPR depends 

heavily on the capacity and efficiency of 

the waste management and recycling 

infrastructure. In many developing 

countries, the lack of robust infrastructure 

and the informal nature of recycling 

systems can hinder the success of EPR 

programs. Without adequate investment in 

recycling technologies and systems, EPR 

policies may fail to achieve their intended 

outcomes. 

1.8.1. Global Perspectives and Examples 

of EPR: 

Several countries have already 

implemented successful EPR programs for 
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single-use plastics, providing valuable 

lessons for others looking to adopt similar 

policies. The European Union, for 

example, introduced the EU Plastics 

Strategy, which includes mandatory EPR 

systems for plastic packaging and other 

products. Under the strategy, producers are 

required to meet ambitious recycling and 

waste reduction targets (Bocken et al., 

2016). In Japan, the Container and 

Packaging Recycling Law mandates 

producers to take responsibility for the 

collection and recycling of plastic 

containers, contributing to a recycling rate 

of over 80%. 

In contrast, challenges remain in some 

developing countries where infrastructure 

and enforcement capabilities are weaker. 

However, the global movement toward 

adopting EPR is gaining momentum, with 

more countries taking steps to integrate 

these policies into their waste management 

strategies. 

The global plastic waste crisis has reached 

alarming proportions, with single-use 

plastics (SUPs) emerging as a significant 

contributor to environmental degradation. 

Single-use plastics, designed for one-time 

use before disposal, have become 

ubiquitous in modern life due to their 

convenience, affordability, and versatility. 

However, their non-biodegradable nature 

and improper disposal have led to severe 

ecological consequences, including marine 

pollution, soil contamination, and harm to 

wildlife. In response to this growing crisis, 

policymakers, environmentalists, and 

industry stakeholders have sought 

innovative solutions to manage plastic 

waste effectively. Among these, Extended 

Producer Responsibility (EPR) has 

emerged as a pivotal policy tool to address 

the challenges of single-use plastic waste 

management. 

EPR is an environmental policy approach 

that shifts the responsibility for the end-of-

life management of products from 

municipalities and taxpayers to the 

producers of those products. By holding 

producers accountable for the entire 

lifecycle of their products, including post-

consumer waste, EPR incentivizes the 

design of more sustainable products, 

promotes recycling, and reduces the 

environmental footprint of waste. The 

concept of EPR has gained traction 

globally, with many countries adopting it 

as a key strategy to tackle plastic pollution. 

However, its implementation and 

effectiveness vary significantly across 

regions, depending on regulatory 

frameworks, infrastructure, and socio-

economic conditions. 

1.9 STATEMENT OF THE PROBLEM: 

The problem of single-use plastic waste 

has become one of the most pressing 

environmental challenges of the modern 

era. With the global increase in plastic 

consumption, particularly in packaging, 

food containers, and other disposable 

products, plastic waste has reached 

unsustainable levels, polluting ecosystems 

and harming wildlife. Single-use plastics 

are particularly problematic due to their 

short lifespan and high volume, with a 

significant portion of this waste ending up 

in landfills, waterways, and oceans. 

Despite growing awareness of the issue, 

existing waste management systems are 

often inadequate to handle the scale of 

plastic waste, leading to environmental 

degradation. 

In response, governments and 

organizations are exploring policy 

frameworks like Extended Producer 

Responsibility (EPR) to tackle the problem 

at its source. EPR holds producers 

responsible for the entire lifecycle of their 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 25 Issue 12,2025

ISSN:2250-3676 www.ijesat.com Page 76 of 85



products, including disposal and recycling. 

While EPR has gained traction in several 

regions and has been implemented in some 

countries, its effectiveness in addressing 

the issue of single-use plastic waste 

remains unclear, particularly in developing 

economies with limited waste management 

infrastructure. 

This study seeks to examine the challenges 

and opportunities associated with 

implementing EPR as a policy tool for 

sustainable plastic waste management. The 

problem lies in understanding the level of 

awareness and adoption of EPR policies 

among various stakeholders, including 

plastic producers, waste management 

companies, and consumers. It also 

highlights the barriers to effective EPR 

implementation, such as inadequate 

infrastructure, high costs, lack of 

enforcement, and resistance from 

producers. The study will explore whether 

EPR can significantly reduce plastic waste 

and encourage sustainable practices in 

production and disposal, contributing to a 

long-term solution for the global plastic 

pollution crisis 

1.10 SIGNIFICANCE OF THE STUDY: 

The significance of this study lies in its 

contribution to addressing the global 

plastic pollution crisis, particularly 

concerning single-use plastic waste. As 

plastic waste continues to pose a 

substantial environmental threat, the need 

for effective, sustainable management 

solutions has become critical. Extended 

Producer Responsibility (EPR) is one such 

promising policy tool that holds producers 

accountable for the lifecycle of their 

products, including waste disposal and 

recycling. This study is significant because 

it explores the practical implementation 

and challenges of EPR in managing single-

use plastics, offering valuable insights into 

its potential to drive environmental 

change. By assessing the level of 

awareness and adoption of EPR policies, 

the study provides crucial information for 

policymakers, industries, and 

environmental advocates on how to 

enhance the effectiveness of these 

regulations. Additionally, the research 

identifies key barriers to successful EPR 

implementation, such as insufficient 

infrastructure and resistance from 

producers, helping to develop targeted 

solutions for overcoming these challenges. 

The study's findings can guide future 

policy formulations and help refine 

existing EPR practices, contributing to 

more sustainable waste management 

systems. Ultimately, this research will 

inform the global conversation on plastic 

waste management, promote industry 

innovation, and encourage consumer 

participation in reducing plastic pollution, 

advancing a more circular economy 

1.11 NEED OF THE STUDY: 

The need for this study on Extended 

Producer Responsibility (EPR) as a policy 

tool for sustainable single-use plastic 

waste management arises from the urgent 

global challenge of plastic pollution, which 

poses significant threats to ecosystems, 

human health, and economic systems. 

Single-use plastics, due to their non-

biodegradable nature and widespread use, 

have become a major contributor to 

environmental degradation, particularly in 

developing countries like India, where 

waste management infrastructure is often 

inadequate. Globally, millions of tons of 

plastic waste end up in oceans, landfills, 

and natural habitats, causing long-term 

ecological harm. EPR has emerged as a 

promising solution to address this crisis by 

shifting the responsibility of waste 

management from governments and 
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consumers to producers, thereby 

incentivizing sustainable product design 

and efficient recycling systems. However, 

the implementation of EPR varies widely 

across regions, with differing levels of 

success and challenges. This study aims to 

provide an in-depth analysis of EPR 

frameworks, their effectiveness, and the 

barriers to their implementation, 

particularly in the Indian context, while 

drawing lessons from global best practices. 

By examining case studies, regulatory 

frameworks, and innovative approaches, 

this study seeks to offer actionable 

recommendations for policymakers, 

industry stakeholders, and civil society to 

strengthen EPR systems, promote circular 

economy principles, and achieve 

sustainable plastic waste management. 

Ultimately, this research underscores the 

critical role of EPR in mitigating plastic 

pollution and advancing environmental 

sustainability. 

1.12 OBJECTIVES OF THE STUDY: 

● To study the awareness and 

understanding of Extended 

Producer Responsibility (EPR) 

policies among stakeholders 

involved in plastic production and 

waste management. 

● To analyse the implementation of 

EPR policies in managing single-

use plastic waste and assess their 

effectiveness across different 

sectors. 

● To study the challenges faced by 

producers, waste management 

companies, and consumers in 

adopting and complying with EPR 

regulations. 

● To analyse the impact of EPR on 

reducing single-use plastic waste 

and promoting sustainable 

production practices. 

● To study the potential 

improvements in infrastructure, 

policy enforcement, and public 

awareness needed to enhance the 

effectiveness of EPR in plastic 

waste management. 

1.13 SCOPE OF THE STUDY: 

● The scope of this study on 

Extended Producer Responsibility 

(EPR) as a policy tool for 

sustainable single-use plastic waste 

management is comprehensive, 

encompassing both global and 

Indian contexts. It examines the 

theoretical foundations of EPR, its 

evolution, and its application 

across various regions, including 

the European Union, North 

America, Asia, and developing 

countries. The study delves into the 

legal and regulatory frameworks 

governing EPR, highlighting 

successes, challenges, and lessons 

learned from different 

implementation models. In the 

Indian context, it explores the 

Plastic Waste Management Rules, 

2016, and subsequent amendments, 

analyzing the role of stakeholders 

such as producers, consumers, 

informal waste pickers, and 

regulatory bodies. The study also 

investigates the environmental, 

economic, and social impacts of 

EPR, including its potential to 

reduce plastic pollution, promote 

recycling, and create employment 

opportunities. Additionally, it 

explores emerging trends such as 

digital technologies, blockchain, 

and artificial intelligence in 

enhancing EPR systems. The scope 

extends to identifying barriers to 

EPR implementation, such as 
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inadequate infrastructure, lack of 

consumer awareness, and socio-

economic constraints, while 

proposing solutions to overcome 

these challenges. By providing a 

holistic overview of EPR, this 

study aims to inform policymakers, 

industry leaders, and civil society 

on strategies to strengthen EPR 

frameworks, foster innovation, and 

achieve sustainable single-use 

plastic waste management, 

contributing to global 

environmental goals and the 

transition to a circular economy 

1.14 LIMITATIONS OF THE STDUY: 

● The study may be limited by the 

geographical scope, focusing on a 

specific region or country, which 

may affect the generalizability of 

the findings to other areas. 

● The sample size of 100 respondents 

might not fully represent all sectors 

involved in plastic production and 

waste management, potentially 

limiting the breadth of 

perspectives. 

● Respondents may exhibit bias in 

their answers, especially if they are 

hesitant to disclose challenges or 

shortcomings in EPR 

implementation. 

● The study relies on self-reported 

data, which may lead to 

inaccuracies or inconsistencies due 

to respondents' personal opinions 

or misunderstandings. 

The research may face time constraints, 

preventing a deeper exploration of some 

complex issues related to EPR, plastic 

waste management, and policy 

enforcement 

 

 

1.15 REVIEW OF LITERATURE: 

Yadav, S. & Rawat, P. (2024). "EPR and 

Its Role in Promoting Sustainable 

Development in India." 

Yadav and Rawat (2024) explore how EPR 

can contribute to the broader goal of 

sustainable development in India. The 

authors examine the environmental, 

economic, and social benefits of EPR for 

plastic waste management, emphasizing its 

potential to reduce pollution, create green 

jobs, and promote responsible consumer 

behavior. 

Summary: The study suggests that EPR 

policies can be a powerful tool for 

achieving sustainable development goals if 

they are integrated into a broader 

sustainability framework that includes 

community engagement, green technology 

adoption, and waste minimization. 

Rajput, S. & Kumar, A. (2023). "The 

Effectiveness of EPR in India: A 

Comprehensive Review." 

Rajput and Kumar (2023) review the 

overall effectiveness of EPR policies in 

India. They discuss the successes and 

failures of the current system and analyze 

the implementation challenges faced by 

different stakeholders. 

Summary: The authors propose a more 

unified approach to policy enforcement 

and suggest creating a transparent tracking 

system for plastic waste to enhance 

accountability 

Mehta, P. & Khurana, A. (2022). "EPR 

and its Potential in India’s Plastic Waste 

Management." 

Mehta and Khurana (2022) explore the 

potential of EPR in reducing plastic waste 

in India, focusing on industries such as 

FMCG and packaging. They analyze how 

EPR has been implemented across 

different sectors and the results of these 

efforts in minimizing plastic waste. 
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Summary: The authors suggest that the key 

to EPR success lies in fostering stronger 

industry-government collaborations and 

setting clear targets for waste reduction 

1.16 RESEARCH METHODOLOGY: 

The research methodology for this study 

on Extended Producer Responsibility 

(EPR) as a policy tool for sustainable 

single-use plastic waste management will 

be carefully structured to gather 

comprehensive and reliable data. The 

methodology incorporates a detailed 

approach to data collection, analysis, and 

ethical considerations, ensuring that the 

study provides meaningful insights into the 

effectiveness of EPR in addressing plastic 

waste challenges. 

1.17 Research Design: 

The research will follow an analytical and 

descriptive research design aimed at 

assessing the role of Extended Producer 

Responsibility (EPR) in managing single-

use plastic waste. This design is 

appropriate as it allows for a deep 

exploration of the perceptions, 

implementation challenges, and outcomes 

of EPR policies. The study will be 

primarily focused on understanding how 

different stakeholders in the plastic 

production and waste management sectors 

view EPR and the practical implications of 

its adoption. 

The analysis will be structured around 

the key objectives of the study: 

● Awareness and understanding of 

EPR policies 

● Adoption and implementation 

practices across various sectors 

● Challenges faced during 

implementation 

● Impact of EPR in reducing plastic 

waste 

● Suggestions for improving the 

effectiveness of EPR 

2. Sampling Method and Sample Size: 

The study will employ a simple random 

sampling technique to select respondents 

from a well-defined pool of stakeholders 

involved in the production, management, 

and disposal of single-use plastics. The 

rationale behind using random sampling is 

to minimize selection bias and ensure that 

the sample represents a cross-section of 

relevant industries. A sample size of 100 

respondents will be chosen to provide a 

reasonable degree of reliability and 

statistical significance. 

The sampling will include: 

● Producers of Single-Use Plastic 

Products: Manufacturers, 

packaging companies, and other 

producers who contribute to the 

creation of plastic waste. 

● Waste Management Companies: 

Private and public sector 

organizations involved in 

collecting, recycling, and disposing 

of plastic waste. 

● Environmental Organizations: 

NGOs and advocacy groups 

focused on environmental 

sustainability and waste reduction. 

● Policymakers and Government 

Representatives: Government 

officials or representatives from 

relevant environmental ministries 

who are responsible for 

formulating and enforcing EPR 

policies. 

By selecting a diverse group of 

respondents, the study will gather various 

perspectives on the awareness, challenges, 

and effectiveness of EPR policies. 

3. Data Collection Methods: 

The data collection process will involve 

both primary and secondary data sources: 
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A. Primary Data: 

Primary data will be collected through 

structured surveys, interviews, and 

questionnaires. The data collection 

methods will be tailored to the 

respondent’s role, ensuring that the 

questions address the specific context of 

their involvement with plastic waste 

management. 

Structured Questionnaires: 

A closed-ended questionnaire will be 

administered to a majority of the 

respondents to capture quantitative data. 

The questionnaire will include Likert-scale 

questions, multiple choice questions, and 

rating scales to measure levels of 

awareness, implementation practices, and 

perceptions about EPR effectiveness. 

Questions will cover: 

● Awareness of EPR policies and 

regulations 

● Current practices for waste 

management and recycling 

● The perceived effectiveness of EPR 

policies 

● Barriers to implementing EPR 

● Suggestions for improving EPR 

systems 

Semi-structured Interviews: 

In-depth interviews will be conducted with 

a subset of respondents, such as 

policymakers, senior managers in plastic 

production, and environmental experts. 

These interviews will allow for qualitative 

insights, exploring respondents' 

experiences with EPR, their views on 

policy enforcement, and the challenges 

they encounter in the field. 

Focus Group Discussions: 

A small group of stakeholders may be 

invited for focus group discussions to 

explore their collective perceptions of 

EPR. This method will help gather insights 

on potential differences in attitudes across 

sectors and foster a collaborative exchange 

of ideas on improving EPR 

implementation. 

B. Secondary Data: 

Secondary data will be gathered from: 

● Government and Policy Reports: 

Reviewing government documents, 

policy briefs, and reports related to 

EPR regulations in various 

countries. 

● Industry Reports: Published 

studies, white papers, and surveys 

conducted by industry associations, 

environmental organizations, and 

academic institutions. 

● Academic Literature: Review of 

relevant research papers, journals, 

and books on waste management, 

EPR policies, and plastic pollution. 

Secondary data will help contextualize the 

findings from primary data and provide a 

theoretical background for understanding 

EPR in global and regional contexts. 

4. Data Analysis Techniques 

Data analysis will be carried out in two 

main phases: quantitative and qualitative 

analysis. 

A. Quantitative Analysis 

The primary method for analysing the 

quantitative data will be simple percentage 

analysis, which will help summarize 

responses and identify trends. This 

approach will calculate the percentage of 

respondents who fall into each category for 

each question. For example: 

● The percentage of respondents 

aware of EPR policies 

● The percentage of producers 

implementing EPR measures 

● The percentage of respondents 

reporting challenges in 

implementing EPR policies 

To analyze the relationship between 

different variables, such as company size, 
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industry type, and awareness of EPR, 

cross-tabulation will be employed. This 

will allow us to identify patterns and 

correlations between these variables. 

B. Statistical Testing 

To further examine relationships between 

categorical variables, a chi-square test will 

be conducted. This statistical test will 

assess whether there is a significant 

association between factors like company 

size and the likelihood of adopting EPR 

policies. The chi-square test will help 

evaluate the independence of different 

factors influencing EPR adoption. 

C. Qualitative Analysis 

Qualitative data obtained from semi-

structured interviews and focus groups will 

be analyzed using thematic analysis. This 

involves coding the data into categories 

and identifying common themes or 

patterns related to the challenges, benefits, 

and opportunities of EPR. Thematic 

analysis will provide rich insights into the 

contextual and subjective experiences of 

stakeholders in relation to EPR. 

1.18 DATA ANALYSIS & 

INTERPRETATION: 

Hypothesis 1: Awareness and 

Participation in EPR Programs 

Null Hypothesis (H0): There is no 

significant relationship between awareness 

of EPR policies and participation in EPR-

related programs. 

Alternative Hypothesis (H1): There is a 

significant relationship between awareness 

of EPR policies and participation in EPR-

related programs. 

Test: Chi-Square Test of Independence 

Table: Cross-tabulation of Awareness Levels and Participation in EPR Programs 

Awareness Level Yes (Participated) 
No (Did Not 

Participate) 
Not Sure Total 

Not at all aware 10 5 3 18 

Somewhat aware 18 4 3 25 

Moderately aware 20 2 2 24 

Very aware 15 3 3 21 

Expert level 6 0 6 12 

Total 69 14 17 100 

1. Expected Frequencies (E): 

 
E=18×69/100=12.42 

Chi-Square Statistic (χ²): 

 
Where O = Observed frequency, E = 

Expected frequency. 

Example calculation for "Not at all aware" 

and "Yes": 

(10−12.42)2 / 12.42=0.47 

Degrees of Freedom (df): 

df=(Number of Rows−1)×(Number of 
Columns−1)=(5−1)×(3−1)=8 

Critical Value and p-value: 

Compare the calculated χ² value with the 
critical value from the Chi-Square 

distribution table at α=0.05α=0.05. If χ² > 
critical value, reject H0. 

Hypothesis 2: Effectiveness of EPR in 

Reducing Plastic Waste 

Null Hypothesis (H0): EPR policies have 

no significant impact on reducing single-

use plastic waste. 

Alternative Hypothesis (H1): EPR policies 

have a significant impact on reducing 

single-use plastic waste. 

Test: One-Sample Proportion Test 

 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol 25 Issue 12,2025

ISSN:2250-3676 www.ijesat.com Page 82 of 85



Table: Observed vs. Expected Reduction in Plastic Waste 

Response Observed Percentage Expected Percentage (Null) 

Yes, significantly 43% 50% 

Yes, slightly 29% 50% 

No impact 15% 50% 

Not sure 13% 50% 

Test Statistic (Z): 

 
Where: 

p=Observed proportion=0.43p=Observed p

roportion=0.43 (for "Yes, significantly") 

p0=Expected proportion=0.50p0

=Expected proportion=0.50 

n=Sample size=100n=Sample size=100 

Z=0.43−0.50/ 
√0.50×0.50/100=−0.07/0.05=−1.4 

Critical Value and p-value: 

Compare the Z-value with the critical Z-

value at α=0.05α=0.05 (e.g., ±1.96 for a 

two-tailed test). If ∣Z∣>1.96∣Z∣>1.96, reject 

H0. 

Hypothesis 3: Compliance with EPR 

Policies Across Sectors 

Null Hypothesis (H0): There is no 

significant difference in compliance with 

EPR policies across sectors. 

Alternative Hypothesis (H1): There is a 

significant difference in compliance with 

EPR policies across sectors. 

Test: ANOVA (Analysis of Variance) 

Table: Sector-wise Compliance with EPR Policies 

Sector 
Mean Compliance 

Score (1-5) 
Standard Deviation 

FMCG 4.2 0.8 

Packaging Industry 3.9 0.7 

Retail Industry 3.1 0.9 

Electronics Industry 4 0.6 

Grand Mean (GM): 

 
= 4.2+3.9+3.1+4.0 / 4 = 3.8  

Sum of Squares Between (SSB): 

 
Where ni = sample size per group (assume 

25 for each sector). 

SSB=25(4.2−3.8)2+25(3.9−3.8)2+25(3.1−3
.8)2+25(4.0−3.8)2 

= 25(0.16)+25(0.01)+25(0.49)+25(0.04) 

= 4+0.25+12.25+1=17.5 

SSB = 17.5 

Sum of Squares Within (SSW): 

 
SSW = 24(0.82) + 24(0.72) 

+24(0.92) + 24(0.62) 

= 24(0.64) + 24(0.49) + 24(0.81) + 

24(0.36)  

= 15.36 + 11.76 + 19.44 + 8.64 = 

55.2 

SSW =  55.2 

F-Statistic: 

 
Where k=4 (number of 

groups), N=100 (total sample size). 

F=(17.5/35)/(5.2/96)=5.83 / 0.575=10.14  

Critical Value and p-value: 
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Compare the F-value with the critical F-

value at α=0.05α=0.05 and degrees of 

freedom 3df1=3, df2=96. 

If F>critical value, reject H0. 

Key Findings and Recommendations 

1. Awareness and Education: 

o There is a need for widespread 

awareness campaigns to 

educate stakeholders about 

EPR policies and their benefits. 

o School and college programs, 

along with social media 

campaigns, can play a crucial 

role in raising awareness. 

2. Strict Enforcement and 

Incentives: 

o Stricter penalties for non-

compliance and more 

incentives for compliance can 

drive better adoption of EPR 

policies. 

o Financial support for recycling 

infrastructure and research on 

alternative materials is also 

essential. 

3. Collaborative Approach: 

o A collaborative approach 

involving producers, 

consumers, waste management 

companies, and governments is 

necessary for effective EPR 

implementation. 

o Public-private partnerships can 

enhance infrastructure 

development and policy 

enforcement. 

4. Consumer Engagement: 

o Financial incentives and 

convenient recycling options 

can encourage consumer 

participation in EPR programs. 

o Awareness campaigns should 

focus on educating consumers 

about their role in waste 

management. 

5. Sector-Specific Strategies: 

o Different sectors face unique 

challenges in adopting EPR 

policies, and sector-specific 

strategies are needed to address 

these challenges. 

o For example, the retail industry 

may require more support to 

improve compliance compared 

to the FMCG and electronics 

industries. 

6. Monitoring and Evaluation: 

o Continuous monitoring and 

evaluation of EPR policies are 

necessary to assess their 

effectiveness and identify areas 

for improvement. 

o Transparent data collection and 

reporting can help build trust 

and ensure accountability. 

1.19 SUGGESTIONS: 

Future research could expand the sample 

size and include diverse geographical 

regions to enhance the generalizability of 

findings. 

Researchers should employ a combination 

of qualitative and quantitative methods to 

reduce bias and provide a more 

comprehensive understanding of EPR 

implementation. 

Regular updates on policy changes should 

be incorporated to ensure that the research 

reflects the most current EPR regulations 

and their impacts. 

Longitudinal studies should be conducted 

to assess the long-term effectiveness of 

EPR policies in reducing plastic waste and 

promoting sustainable practices. 

Case studies focusing on specific sectors 

can provide in-depth insights into sector-

specific challenges and solutions in 

adopting EPR policies. 
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Future research should explore ways to 

integrate informal waste sectors into 

formal EPR systems for more accurate and 

inclusive data collection. 

Studies should consider the role of 

technology and innovation in improving 

the efficiency and tracking of EPR 

policies, such as using digital platforms for 

waste management. 

Cross-country comparisons could help in 

understanding the differences in policy 

implementation and identify best practices 

that can be adopted in other regions. 

It would be beneficial to conduct consumer 

behaviour studies to understand the factors 

influencing consumer participation in EPR 

programs. 

Governments should focus on improving 

infrastructure for waste collection and 

recycling to support the effectiveness of 

EPR policies in managing plastic waste. 
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