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Abstract: Plastic materials have revolutionized the modern world, leading to many technological
advancements that have transformed our daily lives. However, the overuse and mismanagement of plastic
waste have led to an environmental crisis that threatens the planet's health and sustainability. Since the center
of the 20th century, Plastics have also played a vital role in food packaging, extending the shelf life of
products and reducing food waste. In the electronics industry, plastic components have contributed to the
development of smaller and more efficient devices, improving performance and reducing energy
consumption. The versatility of plastic has made it a ubiquitous and indispensable component in many
industries. However, the indiscriminate use of plastic, particularly single-use plastics, has led to severe
environmental consequences, including pollution, habitat destruction, and climate change. Plastic waste
poses a significant challenge to the environment, with millions of tons of plastic waste generated each year
globally. The negative impact of plastic waste on the environment is a growing concern, leading to increasing
efforts to find more sustainable and efficient solutions for plastic waste management.
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1. INTRODUCTION

Plastic waste has become a global environmental challenge that poses a significant threat to the health and
sustainability of the planet. From the mid-20th century onwards, plastic materials have played a crucial role
in the advancement of technology and have become indispensable in almost all facets of contemporary
existence. However, the growing accumulation of plastic waste in landfills, oceans, and ecosystems has led
to severe environmental consequences such as pollution, habitat destruction, and climate change. Over the
past few years, there has been an increasing focus and funding towards discovering better and more eco-
friendly methods to handle plastic waste. Tracking, reducing, and reusing plastic waste have emerged as
promising approaches to addressing the plastic waste problem. The tracking of plastic waste involves
monitoring and identifying sources, types, and quantities of plastic waste, providing valuable data to inform
waste management strategies. Reducing plastic waste involves implementing measures to reduce plastic
consumption, such as banning single-use plastics, promoting reusable products, and improving waste
collection and recycling infrastructure. Reusing plastic waste involves repurposing plastic waste for
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alternative uses, such as building materials, furniture, and clothing, creating a more sustainable and circular
economy. Innovative technologies, such as chemical recycling and pyrolysis, have also emerged as promising
solutions for managing plastic waste, transforming plastic waste into valuable resources such as fuel and
chemicals. However, there are significant challenges to the widespread adoption of sustainable waste
management strategies, including technical and economic barriers, lack of public awareness and engagement,
and regulatory hurdles. Moreover, addressing the plastic waste crisis requires global cooperation and
coordination, as plastic waste knows no borders.

This paper will explore the tracking, reducing, and reusing of plastic waste as promising approaches to
addressing the plastic waste problem. We will examine advanced technologies and innovative approaches to
waste management, such as real-time monitoring, machine learning algorithms, and chemical recycling. We
will also discuss the economic benefits of sustainable waste management strategies, such as cost savings and
job creation in the recycling industry. Finally, we will highlight the challenges and barriers to implementing
sustainable waste management strategies and the need for global cooperation and coordination to address the
plastic waste crisis.

2. RELATED WORK
2.1 Plastic Waste Management: A Review of Existing Life Cycle Assessment Studies

Comparing different LCA studies is a challenging task, as most studies have specific objectives that may be
limited to a particular region, company, or site. Even when project goals align, the use of different
methodologies by LCA practitioners focusing on various impact categories can lead to varying results.
Additionally, local factors such as waste composition, collection, and sorting practices, treatment options,
government policies or incentives can influence waste management outcomes and further complicate
comparative analysis. Therefore, any attempt to quantitively compare impact potentials across different LCA
studies should be approached cautiously, with attention to differences in study methodologies. However,
there is value in comparing general conclusions across similar LCA studies, even if the details differ. For
instance, mechanical recycling emerged as an environmentally preferable option in most studies comparing
waste treatment technologies, albeit with some caveats. Comparing LCAs can also help identify studies with
different results and explore the reasons for such differences, thereby providing valuable insights into critical
factors. For example, the variation in findings between Komly et al. and Chilton et al. regarding mechanical
recycling of PET bottles can be attributed to the inclusion of transport-related impacts in Komly's study.

2.2 Roadmap for Circular Economy: Managing Plastic Waste in India

The article discusses the increasing problem of plastic waste in India, despite low consumption, and the need
for effective waste management strategies to mitigate the crisis. The review analyzes data and information
on current plastic production, consumption, and waste generation in India, highlighting critical issues such
as reverse supply chain, effective management, source-specific recovery, and PW rules. The article aims to
identify implementable strategies for policymakers and research opportunities for future researchers in
holistic plastic waste management and recycling in India, focusing on the circular economy and sustainable
development goals. And also, the article emphasizes the need for a circular economy approach, focusing on
waste segregation, effective plastic waste management, and source-specific recovery. The reverse supply
chain concept, which involves recovering plastic waste from consumers and bringing it back to the producers
to be recycled, can also be implemented. Additionally, innovative technologies and business models can be
developed to improve plastic waste recovery and recycling in India.
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3. METHODOLOGY

Disposal of plastic has become a severe problem to the earth. These started affecting the landfill. When the
waste plastic is filled on to land then it is neither absorbed into earth nor decomposed like any other wastes,
which results landfill and any animals feeding on that will be affected with diseases. One another problem is
caused due to the industries that use plastic, they burn the plastic after the use which causes many harmful
gases released into air, and affecting living health, this can be referred to as incineration. The solution for
all these problems could be recycling of plastic. The main benefit of recycling plastic could be we can reuse
of plastic, in turn there would be no need of producing plastic. Environmental damage is also reduced due to
this and bio-sources as well as fossil fuel sources could be used as an alternate.
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Figure 3.1: Schematic showing of life cycle of plastics

As our contribution to this great work, developed a web-application that tracks many other wastes like paper,
metal, glass, organic wastes along with plastic waste and submitted to recycle and reuse of the wastes and
thus reduce the wastes. The goal was to collect the information about these different wastes like where is it
available and in what quantity from different sources and integrate with the industries and the companies that
use these wastes for their productions and thus reduce the waste on Earth to some extent.

The web-application involves a total of 3 steps:

1. Taking user waste collection: Paper, Plastic, Organic, Glass, Metal makes up the first five categories
of waste that are collected. Users may post trash.

2. Transporting the user’s garbage to the organization: wherein the latter may order for the waste
materials they wish to use or process.

3. Utilization of Waste: The organization now, uses the garbage by cautiously collecting it, processing it
thoroughly and recycling it efficiently. (For example: A packaging organization may require old
newspaper/books, an animal farm may require organic wastes and so on.)

The details need to be filled by the user include:
1.Contact

2.Community Name

3.Type of waste

4.Quantity of waste

5.Address
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Details from company side include:
1.Type of waste Required
2.Address 3. Contact No.

A Total of 3 technologies in python environment and an algorithm is used in the development of the project.
The A Star algorithm is used in the calculation of the distance.

1. Django: Django is a web framework based on Python, which provides an elevated approach to
creating fast, secure, and sustainable websites. Crafted by experienced developers, Django simplifies many
of the laborious tasks involved in web development, freeing up your time to focus on developing your
application instead of rehashing pre-existing work.

2. Google API: Google Cloud APIs are instrumental in Google Cloud Platform as they offer
programmable interfaces to its services, facilitating the effortless integration of computing, networking,
storage, and data analysis abilities based on machine learning into your applications.

3. Google Dialog flow: Dialog flow is a platform for Natural Language Processing (NLP) that is
specifically designed to develop applications catering to customer conversations and experiences across
various languages and multiple platforms. Its primary purpose is to create actions for Google Assistant
devices, and an example of this application is the development of a chatbot named Samarth Assistant using
Dialog flow.

3.1 A Star Algorithm

The A* ("A-star") algorithm is utilized for graph traversal and path searching and is widely used in various
fields of computer science due to its completeness, optimality, and optimal efficiency. However, it has a
significant practical disadvantage in terms of space complexity since it stores all generated nodes in memory.
As a result, in practical travel-routing systems, other algorithms that can pre-process the graph to achieve
better performance and memory-bounded approaches are often more effective than A*. Nonetheless, A*
remains the best solution for many cases.
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Figure 3.2: A-Star Algorithm
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4. RESULTS AND DISCUSSION

The A Star algorithm is employed to measure the distance between available waste and required waste, and
the methodology involves collecting information on various waste types that are represented graphically. The
analytics are displayed in the figure below, which demonstrates the different reusable sectors identified in
Figure 3. Additionally, Figure 4 presents a bar graph that shows the quantity of waste in kilograms for each
reusable sector, providing insight into plastic consumption performance. Overall, this method allows for a
quantitative analysis of waste management practices and highlights opportunities for improving sustainability
efforts in various sectors.
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Figure 4.1: Consumption of plastic in different sectors
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Figure 4.2: Performance of plastic Consumption in Quantity(kg)

5. CONCLUSION

In summary, reducing plastic waste requires a comprehensive approach that involves reducing plastic
consumption, reusing plastic items, and recycling what is possible. By incorporating these practices into our
daily lives, we can protect our planet and create a more sustainable future. To promote the wellbeing of our
planet and its inhabitants, it is crucial to decrease plastic waste. To attain this goal, one practical approach is
to adhere to the three R's: reduce, reuse, and recycle. To reduce plastic usage, individuals can opt for
substitutes to disposable plastic products like reusable shopping bags, water bottles, and food containers.
Supporting companies that use sustainable packaging materials is also essential. Reusing plastic items like
bags and containers can further decrease waste by extending their usefulness and reducing the need for new
plastic products. Recycling is another important method to lessen plastic waste. However, not all plastic
materials can be recycled, and inadequate infrastructure and contamination can hinder the process. Therefore,
prioritizing reducing and reusing plastic before recycling is critical. Overall, reducing plastic waste requires
a comprehensive approach that involves lessening plastic usage, reusing plastic items, and recycling when
possible. By integrating these practices into our daily lives, we can safeguard our planet and create a
sustainable future.
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