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Abstract
In recent years, the issues on the usage of plastic products from the consumer
products industry and the generated plastic waste (PW) after use and PW
management (PWM) from various domains of businesses and the human society
caused the biological ecosystem (BES) and the green ecosystem (GES) to reach its
imbalance state. This imbalance in the GES and BES causes various human hygiene
problems, leading to and affecting the natural resources available to the next
generation of living organisms from genuine accessibility. As humans, our foremost
duty is to enjoy the natural resources from the available GES and BES, maintain them,
and hand over the same for the next generation to utilize and train the successor
generation to maintain fair practice. In such a scenario, the PW in human society is
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caused by the considerable percentage of business handlers of consumable products
packed with all types of containers based on plastic material. The awareness and law
enforcement for the usage of plastic exists in all nations, and the practice of the
manufacturers of consumable products which reaches in massive volume, the
common public is not provided with strict conditions to not to use such plastic on
their products, which is the primary source of common public's PW generation. This
article aims to provide a recommender system to the manufacturers/producers of
consumable products (M/PCP) packed with all types of containers based on plastic
material. In the name of a High Critical-Crisis-based Recommender System (HCCRS)
for the Plastic Free Consumer Products (PFCP) to make the PW-free environment for
the common public, where ordinary people are trained to handle the PW efficiently.
This PFCP- HCCRS recommends clean and transparent procedures to
manufacturers/producers to manage their consumer products for the market with
solid and environment-friendly containers with green business promotion.

Keywords: Consumer Products with Plastic Containers, Ecosystems, Go Green, Green
Business Model (GBM), Plastic Free Consumer Products (PFCP).

1. Introduction

The improved awareness of the biological ecosystem (BES) of the earth, the entire
human community of the world, with living and non-living environments created to
maintain the hygienic environment of their surroundings to retain a healthy lifestyle.
The world's population is unaware of this crisis, and human society focuses on
safeguarding this BES. Environmental pollution drastically affects the BES in all
aspects. It has imbalanced the lifestyle of plants, animals, humans, insects, bacteria,
and viruses, and the earth is getting damaged, becoming a place where all living
beings struggle for survival. Environmental pollution affects non-living
environments, essential for living beings to lead a healthy lifestyle with water, air,
sound, and soil. The research on eradicating such pollution, which destroys the BES
balance, regularly goes hands-on in polluting the environment and participating in
the BES.

A strange, unknown entity as uncertain incidents and accidents occasionally
destroy the BES, and the raised imbalance on the BES is normalized after several
years of rehabilitation. This strange, unknown entity may be a natural or
manufactured disaster in non-living environments. As for the natural entity that
causes the environmental catastrophe, nature reforms its BES balance, and for
manufactured disasters, the BES balance is highly impossible, even for a specific time
duration. The various disasters of such kind provide a lesson for human society and
attract attention to handling hazardous industrial /other materials with extreme care.

So, nature and its BES must be maintained so that the future generation has the
wisdom to utilize the resources and teach and train the younger generation with the
habits of fair usage of nature and BES resources with handy predefined procedures
to safeguard the BES's well-being. The training is not restricted alone to youngsters,
and it is a common practice for all age groups of human beings to keep their natural
resources clean and clear for the sake of their lives. Maintaining goodness on the BES
and nature is the same as preserving goodness in living organisms.
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Nowadays, plastic waste (PW) is a harmful substance that revolves around the
earth, regardless of country and region. The problem the PW causes is now occupied
in the various ecosystems such as ponds, rivers, rainforests, tundra, deserts,
savannas, forests, grasslands, land and ocean, etc. Human life without plastic is now
unimaginable, and, in all consumer products, the packaging is occupied with such
plastic as outer containers to keep the consumable products in a new and handy mode
of handling.

The public's practice of plastic was made without any intention and only kept the
ease of use and handle. With the uncontrollable growth of PW in day-to-day life and
improper handling, nature and BES get polluted. This unacceptable exercise of
handling plastic after use as PW, the issue is extended anything like hazardous, and
the increase in the PW collection day-by-day in all regions, all countries, and the BES
become uncontrollable to meet its pitfall as the BES destroyed. Even the governments
of all nations have produced plastic ban law enforcement (PBLE) to ban plastic usage
in all aspects.

It remains an eyewash, and PBLE talks clearly about the public use of plastic and
production as PW. The problem rests with the M/PCP, where their improper business
process leads all nations to reinvest in managing PW with additional departmental
rework. In this article, we propose recommendations to the M/PCP for their clean,
clear, and green business practices, which avoids the PWM by the nationwide rework
on the PW.

Further, this article is arranged to provide the bibliometrics under the literature
survey section in the second order, where the possible literature on the PWM is
offered to make the reader comfortable. Section three deals with the existing
practices of various nations on consumer products with plastic containers and the
PBLE of multiple countries under the current practices as the name. Section four
provides the proposed work that recommends PFCP for M/PCP in the name of HCCRS.
The conclusion of this article takes place in the fifth section and ends with the
references cited in the paper in the references section.

2. Literature Review

The authors briefly assessed the literature on minimizing plastic in consumer
products, emphasizing the prospects for coarser wool. Their research sought to
investigate the feasibility of using coarser wool as an alternative to plastic in various
consumer items (Lgvbak Berg et al,, 2023). The authors reviewed current studies to
determine the advantages and practicality of introducing coarser wool into industrial
processes, emphasizing its potential role in decreasing plastic waste and boosting
sustainability. The authors focus on AP-MALDI-qTOF-MS as a quick screening
approach for identifying additives in electronics and plastic consumer items. Their
research intended to provide a fast and effective method for detecting additives in
these items (de Jonker et al.,, 2023).
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The authors intended to improve the detection and analysis of potentially
dangerous additives by analyzing previous studies, giving significant insights for
quality control and regulatory reasons in the electronics and plastic sectors. The
authors focus on responsible consumption to promote sustainable tourism. Their
research sought to promote sustainable practices and responsible consumption
among visitors to the Hunza area (Bhatti et al.,, 2022).

The authors sought to find methods and activities that contribute to
environmental preservation and sustainable tourism development to maintain the
Hunza region's long-term sustainability and integrity as a tourist destination by
analyzing available studies. The authors discuss consumer behavior towards plastic-
free university campuses and single-use plastic generation trends. Their research
examines the patterns of single-use plastic usage and the associated consumer
behaviors on university campuses (Nguyen et al., 2022). Reviewing the previous
study, the authors hoped to understand better the factors contributing to plastic
usage and develop strategies for creating a plastic-free campus community. The
project's innovative use of fuzzy total interpretive structural modeling aimed to
reduce plastic pollution by shifting customer attitudes and behaviors (Ali et al., 2022).

Their research sought to investigate the possibilities for consumer-driven efforts
to reduce plastic pollution. By analyzing previous studies, the authors attempted to
uncover the variables and methods that might enable consumers to tackle plastic
pollution actively. Their findings help to build effective strategies and initiatives for
encouraging sustainable consumer behaviors and reducing the environmental impact
of plastics. The author (Vélker et al., 2022) discussed customer concerns about plastic
alternatives in food service and their willingness to pay for them. Their research
investigated customer attitudes toward plastic alternatives and their readiness to pay
for sustainable solutions in the food service business. By analyzing previous studies,
the authors attempted to understand consumer preferences and behaviors linked to
plastic usage and the variables that impact their decisions to embrace ecologically
friendly alternatives. The findings help to shape methods for encouraging sustainable
choices and minimizing plastic waste in food service environments. The researchers
focus on the factors that influence and impede consumer plastic packaging waste
avoidance and recycling. Their research sought to determine the elements thatimpact
customers' attitudes toward plastic trash reduction and recycling (Fischbach et al,,
2022).

By analyzing previous studies, the authors attempted to obtain insights into the
motivators that motivate consumers to avoid and recycle plastic packaging and the
barriers that prevent them from engaging in these behaviors. The findings give
essential information for developing effective interventions and strategies to
encourage sustainable consumer plastic waste management (Fogt Jacobsen et al,,
2022). The contributors briefly assessed the literature on the psychological aspects
influencing private and public domain behaviors linked to reducing home plastic
usage. Their research sought to uncover the factors that may lead to more sustainable
practices (Heidbreder et al., 2023).
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The authors hoped to acquire insights into the psychological mechanisms behind
plastic consumption behavior and contribute to developing effective therapies by
analyzing existing studies. The author (Zangmeister et al., 2022) claims that common
disposable consumer plastics release billions of sub-100 nm nanoparticles per liter
into the water during everyday use. It emphasizes the relevance of nanoparticle
pollution caused by plastic items and the potential environmental consequences.
More studies in this field are required to determine the magnitude of nanoparticle
discharge, its impacts on water quality, and the development of efficient solutions to
reduce nanoparticle pollution from plastic trash.

The authors presented a conceptual report with their project participants and
narrated the green companies, greening the business and innovative GBM in their
project work. Their work on challenges and mechanisms in making the business
ecosystem friendly, worthy business chains, and the consumers seen from a business
perspective is the key focusing area of the proposed HCCRS for PFCP through Green
Companies/business promotions (Henriksen et al., 2012). The increase in the volume
of solid waste (SW) on a regular daily basis in every municipality of Nepal and the
method of handling SW was described by Amrit Maharjan et al. and continued that
the urban population growth, which causes the massive volume of SW and becomes
the factor for the public health and environment issues. The authors further stated
the importance of the role of academia in all levels of SW management (SWM), as
joining hands with the government to strengthen the SWM process is highly needed.
Considering this, we aim to write this article under the mentioned title (Maharjan et
al,, 2019).

Ncube LK et al. presented their work on the food packing industries and their role
in plastic waste generation cum management. They stated that the negligence of the
strict monitoring of such waste growth during the past several years and the
environment became unmanaged with PWs. Further, they presented an overview of
food package industries' plastic involvement, recycling, and rules to govern food
packing plastics, which is the critical factor of the proposed PFCP- HCCRS for M/PCP
(Ncube etal., 2021).

The authors presented a review on disputes of the generation of PW and PWM,
which are exposed to the world through media and scientific literature as references
in their work. This article's recommended research is based on their summary of the
plastics' lifespan and the issues with PWM that they gave (Ayeleru et al., 2020). With
a new PWM scheme for Finland, the researchers proposed the factors of recycling
plastic product containers. They represented individual and household PW with a
TPB. It shows the essentialities of the PWM on personal and household PWs. Our
recommender system provides similar directions to the individuals and the M/PCP
with containers of plastic materials (Reijonen et al,, 2021).

Researchers predicted unsustainable economic structures that harm society
(Bocken & Short, 2021), and they stressed the need to update these models if we want
to keep our environment healthy and pristine. The PW from the hospitals in due
course of the Corona-19 Pandemic (C19P) situation and the hospital-related PWM
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were discussed by Nsikak U. Benson et al. and listed various kinds of plastic materials
used in hospital use and potential risks of hospital PW (Benson et al., 2021). The
authors presented the real-time monitoring work of mixed solid waste management
processing, measured various parameters, and concluded that plastics yield a
negative correlation (Curtis & Sarc, 2021). The authors analyzed the function of
GIScience in settling disputes over environmental deterioration, as well as the
ecosystem's lifespan and service(VanderWilde & Newell, 2021). The authors
described how the PW can be restructured from the PW to the combined raw
material-based bricks in construction (Aneke & Shabangu, 2021).

The environmental performance of PW recycling was performed by the
researchers (Bishop etal., 2021), improvements in circular economy-based ecological
assessment of waste handling were presented by the authors (Lima et al., 2021), and
the authors' environmental evaluation of PW recycling (PWR) provided a view of
PWM considerably affects the GES and BES. It shows avoiding plastics on earth with
maximum possibilities (Kerdlap et al., 2020). Sample test results from a controlled
environment provide more detail about an MRF's recovery rates in the UK, as
described by the authors (Antonopoulos et al., 2021).

The effectiveness of the bioplastics' circular economy has been measured using a
set of indicators. SUPT (single-use packaging and trays) made of black plastic
devastates marine life and the ecology despite their supposed benefits over more
prevalent plastics. Black plastics may also be produced from electronic and electrical
waste (WEEE). Recycled plastic products must pass several chemical tests and
criteria (Balwada et al., 2021) before being used in the food and beverage industry.
Plastics serve various functions in modern life and might be compared to "workhouse
materials." Every year, people create more and more useless plastic waste.

In contrast, just a tiny percentage of trash is separated for recycling. The
Environmental Protection Agency estimates that out of the hundreds of tons of plastic
garbage produced yearly, only 7% gets recycled, 8% is incinerated, and 93% is
dumped in landfills. People's widespread practice of acquiring and discarding plastics
has contributed to a global environmental problem (Khoo et al., 2021). The authors
used two approaches to quantify the ecological impacts of major sports events: the
Environment Input and Output Analysis for the estimation of the national effects and
the Ecological footprint Analysis, which refers more to the Global Impact while also
highlighting some specific weaknesses, such as the availability of the data and the
difficulties in accounting for particular effects, like information from visitors
(Bianchini & Rossi, 2021).

Plastic production requires chemical substances that severely affect the quality of
the air we breathe. Some examples of chemicals released into the air during plastic
production significantly negatively impact human health (Kedzierski etal., 2020). The
production-related consequences of different foods mean that the packaging
industry's share of the food system's total environmental impacts may vary widely.
As a result, while extra ecological consequences related to packing are incurred
(Palmer et al., 202), reducing food waste of commodities with tremendous global



From the Consumers' Perspective: Plastic Free Consumer Products 45

warming potential, such as meat and dairy, may drive the use of adequate packaging
material. In their study (Nieminen et al., 2020), the scientists looked at the chemical
separation of two materials using aluminum leaching with hydrochloric acid and
sodium hydroxide. In contrast, aluminum polymers are not physically separated
during this process.

3. Existing System

The source of raw plastic mostly comes from plastic manufacturers, which is further
divided into household plastics usage, industrial plastic usage, and Healthcare plastic
usage. Household plastic usage includes daily used items such as cosmetics and
beverages. Household plastic usage includes cups, toothbrushes, buckets, grocery
covers, and food products. Industrial plastic usage accounts for plastic usage in all
sectors. Healthcare plastic includes life-critical saver products and unavoidable
surgical materials. If it is recyclable, it will not have any issues. If not, it is a matter of
concern because it produces waste and causes pollution.

Cover

Groceries
Cover
Food Product
Cover

Fig. 1. Plastic Production to Plastic Waste.



46 Malathi Sivaram, Sri Nandhini Sivaram, Sivaram Ponnusamy, and Madhusudan KS

3.1. Plastic Production

Plastic waste entering the natural environment can be avoided if we know its proper
product usage and disposal. Littering is a behavioral issue. It increases when we
increase the production of the product using plastics. It can be reversed by using the
proper recycling method. From the above chart, we can say that from 1956 to 1959,
the production of plastics started, and it peaked in 2019, crossing 5000000 million
tonnes. The yearly beach cleanups that the UK Marine Conservation Society organizes
can be an excellent approach to increasing public awareness and gathering
information on changes in the amount of trash on the seashores.

They (http://www.oceanconservancy.org) have an essential impact on education.
However, education is urgently needed to stop littering before it starts. It is crucial in
urban areas because of increased fast food and on-the-go consumption. People going
out for public tours and holidays and solo travelers will likely increase littering.
Littering can be stopped by educating and knowing the use of plastics. A type of item
that can be done is handling resin pellets outlined in minimized leakage during
experiments (Moore et al. 2005). However, education is urgently needed to stop
littering before it starts and know the source of plastic production.

3.2. Plastic Usage

It is crucial in metropolitan areas where there is an increase in ready meals and on-
the-go intake and, in certain places, a corresponding decline in the number of trash
cans available. If we see the chart of the global mismanagement of plastic waste
country-wise, Africa tops the list, followed by Pakistan, Tanzania, and Egypt.
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Fig. 2. Global Year-wise Plastic Production.

From 1950 to 1970, plastic usage was very low, and plastic wastage was
comparatively easy to manage. Nevertheless, the demand for plastics has increased
due to the world's population. Unfortunately, after the 2000s, plastic usage rose more
in the last decades than in the previous 40 years. Since the 1970s, plastic production
has increased and will cross 1,100 million tonnes by 2050. On average, packaging,
which includes one-time-use plastic goods food packaging, uses 36% of all plastics
produced. Products made of single-use plastics, or virgin plastic, account for 98% of
total output. According to the global carbon budget, fossil fuel production, use, and
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disposal are expected to result in a 19% rise in greenhouse gas emissions. If we see
the chart of global mismanaged plastic waste country-wise, Africa tops the list,
followed by Pakistan, Tanzania, and Egypt.

Share of each country in global
mismanaged plastic waste
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Fig. 3. Share of each country in mismanaged plastic waste globally.
(Data compiled from https://www.unep.org/interactives/beat-plastic-pollution/).

3.3. Plastic Disposal/Waste

Less than 10% of materials have been recycled so far worldwide. Millions of tonnes
of plastic garbage are wasted in the environment. Sorting and processing alone
account for an annual value loss of $80-$120 billion in plastic storage garbage.
Animals like raccoons and birds transport plastic from rivers and lakes to the ocean.
Around 75 to 199 million tonnes of plastic loss are estimated to occur in processing
and sorting alone. By 2040, 25-40 million tonnes of plastic waste will float in the
ocean yearly, up from 9-14 million tonnes in 2016.

2019 saw data obtained through the countermeasure initiative across Southeast
Asian countries and Bharat to estimate and determine the amount of plastic waste
entering waterways such as lakes and rivers. Khong Chaim and Phosai, two districts
on the Mekong River, were chosen as sample locations. It was discovered that Khong
Chaim has twice as much plastic leakage as Phosai. Since the Khong Chaim
neighborhood is located at the confluence of the Mun and Mekong Rivers, plastic
waste gets carried downstream on the Mun. The Mekong River's plastic trash is
primarily the result of home littering and dumping.

If we see from the data above, countries producing per capita plastics waste are
ranked based on the waste generated by them the list as follows Saint Kitts and Nevis
(0.654) tops the list, followed Guyana (0.586), Barbados (0.57), Netherlands (0.424),
Hong Kong (0.398), Sri Lanka (0.357), United States (0.335), Grenada (0.325), New
Zealand (0.331), Vanuatu (0.295), Spain (0.277), Spain (0.277), Portugal (0.265),
Venezuela ( 0.252), Turks and Caicos Islands (0.252), Uruguay (0.252), Sint Maarten
(Dutch part) (0.252), Saint Pierre and Miquelon (0.252), Turks and Caicos Islands
(0.252), Gibraltar (0.252), Anguilla(0.252), Aruba(0.252), Bermuda(0.252), Cyprus(
0.248), South Africa (0.24), Tonga (0.223), Saint Vincent and the Grenadines (0.221),
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United Kingdom (0.215), Turkey (0.212). These few countries alone generate more
than 50% of the total plastic leakage of the world. All sectors produce a high volume
of primary plastic and create millions of waste, followed by packaging, Textiles,
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Fig. 4. Per Capita Plastic Waste.
(Data compiled from https://www.unep.org/interactives/beat-plastic-pollution/)
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Fig. 5. Sectorwise Plastic Production and Waste Generation.
(Data compiled from https://www.unep.org/interactives/beat-plastic-pollution/)

4. Proposed PFCP- HCCRS Recommender System

4.1. Manufacturing-Level Plastic Avoidance

It is essential to eliminate its use in manufacturing to reduce plastic waste.
Manufacturers may use these recommendations to limit the amount of plastic waste
worldwide. Improve packaging by Examining the product's packaging to find places
where plastic might be cut down or eliminated. Paper, cardboard, glass, and other
biodegradable/compostable materials are some alternatives to think about.
Recycling possibilities: Use plastics that have already been recycled in production. It
helps to decrease the need for new plastic and complete the recycling cycle for used
plastic.

Look at several other materials: Find and use recyclable or biodegradable
alternatives to petroleum-based polymers. Mushroom-based packaging is one
example of a novel material that uses waste products such as bioplastics. Improving
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the design process: Make an effort to lessen the product's plastic footprint while
designing it. It might include experimenting with alternative production methods
using less plastic or employing fewer individual parts. Start recycling initiatives: Set
up factory recycling programs to collect and reuse the plastic scraps that accumulate
during production.

Get the vendors on board with the quest to lessen plastic packaging and look into
alternatives. Persuade them to start using more eco-friendly packaging as well.
Systematically promoting reuse and refills: Make sure the items can be refilled, and
advertise that. As a result, consumers are more likely to refill existing containers
rather than purchase new ones. Start recycling and disposal programs to encourage
consumers to return their old items and packaging. It contributes to the safe disposal
of plastics. Instruct workers and interested parties: Educate the staff and other
stakeholders about the significance of plastic pollution and the advantages of plastic
avoidance via training and education.

Inspire kids to pitch in with suggestions and take part in waste-reduction efforts.
Help Science and Technology Advance: The quest for sustainable alternatives to
plastic and improving recycling technology should get funding for research and
development. Join forces with other groups trying to reduce plastic waste.
Manufacturers may significantly aid in the fight against plastic pollution if they take
these steps to reduce their reliance on plastic and increase interest in more
environmentally friendly alternatives.

4.2. Recycling and using containers that do not need plastic

Customers may help minimize plastic pollution by ditching single-use items and
switching to reusable containers. Instead of purchasing water in disposable plastic
bottles, bring the refillable bottle. It is possible to reduce waste from single-use plastic
water bottles by keeping them refillable. Reusable shopping bags should be brought
to the store. It would be best always to have a reusable bag, so keep a couple in the
vehicle and a folding one in the bag. Refuse disposable straws and bring reusable
stainless steel, bamboo, or silicone straws instead.

In this way, fewer plastic straws will wind up in garbage dumps and waterways.
Pack a zero-waste lunch using washable, reusable containers and silverware instead
of throwaway plastic bags and food packaging. As an alternative to plastic, containers
of stainless steel or glass are preferable. Select items with minor packaging or
packaging produced from recyclable materials while shopping. Keep the packages to
a minimum, and never use plastic bags. If one consumes coffee or tea often, it is
environmentally responsible to bring a reusable cup to the café. Some cafes may even
offer discounts if a personal mug has been brought and filled up.

Consider simultaneously buying large quantities of grains, nuts, or cleaning
products. Using the containers eliminates the need for unnecessary plastic packing.
Throw away the disposable dishes and silverware: Bring the utensils and ask eateries
to hold the plastic plates and silverware when they dine in or buy takeout. Use items
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created from nontraditional resources: Instead of buying plastic, consider purchasing
things manufactured from renewable and biodegradable resources. Products made
from bamboo, glass, and stainless steel are just a few examples. Raise consciousness:
Spread the word about plastic pollution and the value of reusable containers to loved
ones and neighbors.

Get other people involved in creating incremental improvements so that this can
make a more significant difference as a group. Incorporating even a few of these tips
into daily life may significantly reduce the reliance on plastic and contribute to a more
sustainable global community.

4.3. Replacement for plastic used in the packaging of consumer goods

Several non-plastic materials are available as viable replacements for plastic in
consumer product packaging. Some instances are as follows:

e Cardboard and Paper: Paper and cardboard are often used for product
packaging as an alternative to plastic. Those materials may be replenished,
recycled, and decomposed. Plus, they may be obtained from sustainably
managed forests and generally have fewer adverse environmental effects
than plastic.

e Glass: Food, drink, and personal care items are just some of the many things
that succeed in glass containers. In addition to being infinitely recyclable,
glass retains none of its original properties, making it chemically inert.

e Metal: Aluminum or tin can provide sturdy and secure packing. Cans, bottles,
and spray canisters all make use of this material. Metal is easily recycled,
consuming much less energy than creating brand-new metal.

e Bioplastics are an alternative to petroleum-based materials; they may be
produced from plants like corn starch, sugarcane, or algae. These polymers
may be biodegradable or compostable under controlled circumstances and
have many of the same uses as traditional plastics but with less carbon
impact. Alternatives to conventional plastics may be made from
biodegradable and compostable materials such as films, polymers, and
plastics. These products may be broken down by nature in composting
facilities or other settings, minimizing their environmental effect.

e Hemp, bamboo, or jute are natural fibers that may be used to create eco-
friendly packaging. Bags, pouches, and other packaging might be made from
these materials since they are renewable and biodegradable.

e Printed on mushroom-shaped paper: The mushroom's mycelium may be
developed into various forms and utilized for packaging. It may be
composted after use and decomposes faster than conventional packaging,
using fewer manufacturing resources.

e Packaging made from agave fiber is another viable option. It may be
shaped like many things and comes from discarded agave plant fibers.
Packaging made from agave fiber may be recycled or composted after use.
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Some businesses are experimenting with packaging made from tree sap or
plant-based resins. Both are considered natural resins. These resins may be
biodegradable or compostable, providing an alternative to petroleum-based
plastics.

e Seaweed or Starch: Innovative packaging that may be eaten, such as that
constructed from seaweed or starch, is now available. It is convenient for
composting or eating, so there is less garbage. Each alternative material has
advantages and disadvantages; which one is best depends on the needs of the
product, its expected lifespan, and its eventual fate.

When choosing the most suitable solution for their packaging requirements,
manufacturers should carefully consider alternative materials' environmental effects,
functionality, and availability.

5. Manufacturer vs Consumer Responsibility in Reducing Plastic Pollution

Avoiding plastic pollution is a shared responsibility between producers and
consumers. The roles and the possible responses are as follows:

5.1. The Manufactures' Part

Manufacturers may design goods and packaging with plastic pollution in mind if they
so want. They may look into eco-friendly solutions that have less of an effect on the
environment, such as using recycled materials or reducing the quantity of packaging
they use. Manufacturers have the option of using readily recyclable or biodegradable
materials. Recycled plastics, bioplastics, and other eco-friendly options should be
prioritized. Manufacturers may help reduce plastic pollution by investing in and
improving recycling facilities. They may do this by working with recycling centers,
including recycling materials into their products and setting up take-back schemes
for finished goods.

To reduce their plastic use and provide more environmentally friendly packaging,
manufacturers might engage in R&D to discover new, creative solutions. As such, it is
essential to fund studies into waste minimization techniques, recycling methods, and
alternative materials. Manufacturers and their suppliers may collaborate to increase
the prevalence of environmentally friendly business procedures across the supply
chain. It includes pushing manufacturers to reduce plastic packaging use, step up
recycling efforts, and become green.

5.2. Consumers' Functions

The conscious shopper may exercise agency by selecting items with minimal
packaging or packaging produced from environmentally friendly materials.
Consumers may stimulate the market for environmentally friendly alternatives by
purchasing from businesses that prioritize reducing plastic pollution. Consumers may
do their part to lessen the world's reliance on plastic by selecting options that can be
used repeatedly. One crucial aspect is doing away with plastic straws and other such



52 Malathi Sivaram, Sri Nandhini Sivaram, Sivaram Ponnusamy, and Madhusudan KS

items. Reusable tote bags, bottles, and containers for food storage are also
environmentally friendly.

Consumers are crucial in efficient waste management via recycling and correct
disposal. They must be conscientious about recycling plastic items following local
recycling requirements and adequately disposing of plastic debris to keep it out of
landfills and waterways. Consumers may play an essential role in spreading
information about plastic pollution and urging policymakers to take action.
Consumers may aid in spreading practices that limit plastic pollution by informing
others about the hazards of plastic and giving suggestions for reducing their use.

Consumer demand for environmentally friendly goods and packaging may
increase by purchasing from brands that prioritize sustainability and eliminate
plastic waste. [t may encourage producers to start using greener methods. Ultimately,
it will be up to producers and consumers alike to do something about plastic waste.
Producers must accept responsibility for developing products, selecting materials,
and dealing with trash. Consumers should make deliberate decisions, reduce plastic
use, and promote environmentally friendly alternatives. Together, we can make a
massive difference in the fight against plastic pollution if we all pull in the same
direction.

6. Discussions and Directions

6.1. Plastic from Discarded Food Packaging

One primary source of plastic pollution is discarded food packaging. Plastic bags,
wrappers, containers, and bottles are examples of single-use plastics widely used in
packaging various food goods. One-time usage and subsequent disposal of these
goods contribute to the mass production of plastic trash. Some food items are over-
packaged, adding extra layers of plastic wrap or other components to the packaging
that are not essential. The quantity of plastic waste produced has subsequently
increased due to this overpackaging. Not all polymers used in food packaging are
readily recyclable. It is possible that recycling facilities will not take some forms of
plastic, such as multi-layer or extremely contaminated packaging. More plastic trash
will eventually wind up in dumps or the wild.

Problems with contamination Recycling food packaging, especially that which
comes into close touch with food, presents problems with contamination.
Contamination of the recycling stream and decreased recyclability of plastic materials
may result from food remaining in the packaging. The environmental effect of plastic
food packaging waste is unknown; many customers are unaware. Consumers must be
educated on minimizing plastic waste in food packaging via increased education and
awareness initiatives. Options for the Long Term: Compostable materials, paper-
based packaging, and biodegradable polymers are only some of the sustainable
alternatives to plastic food packaging. However, corporate backing and customer
demand are necessary to adopt these alternatives broadly.
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Increased Obligation on Producers (EPR): By instituting EPR programs, food
manufacturers and producers may be encouraged to assume more accountability for
the whole package lifecycle. Efforts in this direction include promoting recycling
facilities and creating recyclable packaging. Design and Innovation: Enhanced eco-
friendliness is a byproduct of constant design innovation in packaging. Among these
goals are reducing wasteful packing practices and investigating novel materials to
increase food storage life. Consumer Actions: Reducing plastic waste from food
packaging is significantly influenced by consumer actions and decisions. Consumers
may aid in waste reduction initiatives by selecting items with less packing, favoring
things that can be reused, and efficiently recycling packaging materials.

Governments and regulatory agencies may significantly reduce plastic waste from
food packaging via policy and regulation. Sustainable packaging techniques, some
single-use plastics, and recyclable or compostable materials may all be encouraged
by enacting policy changes. Food producers, manufacturers, retailers, consumers, and
governments must all work together to reduce plastic waste from food packaging.
Together, we can lessen the environmental toll of plastic waste from food packaging
by adopting sustainable packaging practices, bolstering recycling activities, and
spreading awareness.

6.2. Plastic from Discarded Cosmetic Products Packaging

Since the cosmetics business produces a lot of plastic packaging, that waste is a major
environmental problem. Here are a few essential details about the plastic used for
packaging cosmetics: Packaging: Many cosmetics come in single-use plastic
containers such as bottles, jars, tubes, and pumps. One-time usage and subsequent
disposal of these things contribute to the buildup of plastic trash. Some cosmetics
come in multi-layered packaging, consisting of many plastic layers (the container, the
lid, the insert, and the shrink wrap, for example). These coatings may enhance the
difficulty of recycling and the quantity of plastic trash produced.

Microplastics are tiny plastic particles that may be utilized as exfoliants or fillers
in some cosmetics. These microplastics can potentially enter the environment, where
they might harm marine life and ecosystems. Oversized plastic caps and cumbersome
designs are only two examples of how cosmetics packaging may be wasteful
regarding the materials used. Waste may be reduced by streamlining package design
and using fewer materials. Some cosmetics packaging is difficult to recycle, and that
is how it is. Recycling rates may be lower than they would be due to difficulties
presented by complex packaging systems, heterogeneous materials, and tiny
component sizes.

Recyclable and biodegradable plastics, glass, and paper-based materials are some
sustainable packaging options for the cosmetics industry. Using these alternatives
may help lessen the waste created by cosmetics packaging. Plastic waste may be
significantly reduced by encouraging refillable and reusable packaging choices.
Refillable packaging and in-store refill stations may reduce reliance on single-use
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plastic packaging. Change may be sparked by informing customers about the
environmental consequences of cosmetics packaging plastic waste and encouraging
more eco-friendly packaging options. With more excellent knowledge, consumers
may make better judgments while shopping and perhaps switch to businesses that
use more eco-friendly packaging.

Collaborating as an industry is crucial, especially amongst the cosmetics industry,
packaging makers, and recycling centers. Innovation and long-term viability in the
cosmetics sector may be promoted through sharing best practices, funding research
and development, and establishing industry-wide objectives. Sustainable packaging
methods, recycling, and reducing the use of non-recyclable plastics in cosmetics
packaging are all areas where governments may play an essential role by
implementing legislation and guidelines. Manufacturers, consumers, industry
stakeholders, and governments must all work together to reduce plastic waste from
cosmetics packaging.

We can all work together to lessen the environmental toll of cosmetics packaging
plastic waste by implementing sustainable packaging techniques, bolstering recycling
activities, and raising consumer awareness.

7. Conclusion

Preventing plastic waste will require work for both producers and consumers. The
following are some ways in which producers and consumers may significantly help
fight against plastic waste: To reduce their environmental impact. Manufacturers can
Redesign packaging to minimize the amount of plastic used and research possible
alternatives; Use recycled plastics and support recycling infrastructure; Invest in
research and innovation for sustainable packaging solutions; Work with suppliers to
spread sustainable practices throughout the supply chain; Establish take-back
programs and advocate for extended producer responsibility. Customers can help
reduce plastic waste by choosing products with less packaging or more eco-friendly
options, switching to reusables like grocery bags, water bottles, and food storage
containers, recycling plastic packaging following local regulations, raising public
awareness about the issue, and working to effect change. Donate to companies whose
policies favor minimizing their environmental impact and plastic use. Policy
interventions, corporate pledges, and changes in consumer behavior are all necessary
components of a successful strategy. A significant decrease in plastic waste and
preserving our environment for future generations is possible if producers and
consumers work together to spur innovation, demand sustainable alternatives, and
engage in responsible waste management practices.
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