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Abstract This comprehensive review paper critically evaluates the environmental implications and performance
characteristics of plastic and jute products, drawing upon extensive literature and empirical data. Beginning with
an examination of the physical and chemical behaviors of plastic, including its manufacturing rate and
environmental impact, the paper navigates through key aspects of the jute industry in Bangladesh, from
historical perspectives to current trends. Through meticulous analysis, the properties and environmental effects
of jute products are elucidated, showcasing their biodegradability, renewable sourcing, and minimal carbon
footprint. A meticulous comparison between jute and plastic products underscores the superior sustainability
and performance of jute across various metrics. Notably, the evaluation of energy consumption and carbon
footprint reveals stark disparities, with plastic products exhibiting significantly higher environmental burdens
compared to jute counterparts. The discussion extends to the future prospects of jute and plastic products,
advocating for urgent shifts towards sustainable materials and robust waste management strategies. Grounded in
scientific rigor and critical inquiry, this paper contributes nuanced insights into the complex interplay between
material choices, environmental impact, and pathways toward a more sustainable future.

Keywords Environmental Impacts, Prospects, Jute, Plastic, Physical & Chemical Properties.

1. Introduction

The development of plastics marked a critical turning point in human history and improved living conditions.
Because of their low weight, durability, resistance to corrosion from most chemicals, variety of applications,
ease of processing, and affordability, plastics have supplanted a wide range of materials in the production of
consumer goods since they were first synthesized in the early 1900s, including wood, metals, and ceramics.
Apart from the aforementioned advantages, research has demonstrated that plastic-based products contribute to
reduced production costs across a range of human endeavors, product diversification, and global market
expansion, with a notable increase in the packaging industry and corresponding profits for chemical, oil, and
manufacturing firms (Sartorius, 2010; Dauvergne, 2018).

Petrochemicals are typically used to create plastics, which are artificial polymeric materials. Most common
polymers derived from petrochemicals are polyester, polyethylene, polypropylene, polyethylene terephthalate
(PET), polyvinyl chloride (PVC), and polystyrene, among others (Nanda et al., 2022; Geyer et al., 2017). Today,
plastics play a vital role in commerce, household goods, and other industries. They are an indispensable part of
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our modern civilization. Global demand for plastic items is driven by factors such as population growth,
economic expansion, the need for commodities, and lifestyle changes (Nanda et al., 2022). Because they are
lightweight, flexible, tensile strong, inexpensive to produce, and widely available, plastics can be used in a wide
range of applications. Plastics are now more common in packaging than even glass and paper (Nanda et al.,
2022; Shafqat et al., 2020). Between 2010 and 2020, the manufacturing of plastics rose by 36% worldwide
(Figure 1). According to Thakur & Thakur (2016), the yearly generation of plastic garbage worldwide is
currently approaching 150 million tons. Currently, 8300 million metric tons of new plastic are produced
worldwide. About 6300 Mt of plastic garbage is produced a year; only 9% of this is recycled, and another 12%
is burned, leaving the other 79% to be disposed of in landfills or the environment. It is projected that 12,000 Mt
of residual plastic will accumulate in landfills or the environment by the year 2050 if current trends continue
(Geyer et al., 2017). Furthermore, the majority of plastic garbage pollutes the environment when it ends up in
soil, water, oceans, and landfills, putting humans, other animals, and plants in danger. Plastic pollution has
killed 100,000 marine species and over a million seabirds globally (Othman et al., 2021). Moreover, the
manufacturing of plastics requires a substantial quantity of energy. The significant carbon footprint
fragmentation of plastics derived from petroleum and the related environmental problems are other concerns
being voiced around the world. Molla et. al. (2023) & (2024) works with different production related work and
chemical process in production that is important for our future research.

Because crude oil is a non-renewable resource and its price is steadily rising, scientists and researchers are
always searching for practical substitutes for plastics (Ismail et al., 2016). Jute is a natural fabric that is robust,
biodegradable, compostable, extremely resilient, recyclable, and has a low carbon footprint. In addition, it
releases more oxygen and consumes less carbon dioxide (CO2) than trees do, which reduces the greenhouse
effect and maintains the ecosystem's balance (Pavel & Supinit, 2017; Singh, 2017). Similar to conventional
plastic items, jute products use less energy and have a lower carbon footprint (Singh et al., 2018). Several
commonly used plastic products, including shopping bags, rice bags, plastic rope, and file folders, can be
replaced with comparable jute products that have better mechanical and biodegradable qualities, a lower carbon
footprint, and don't harm people, animals, or the environment (Singh, 2017; Saha & Sagorika, 2013). Overall,
this study gives an overview of the chemical and physical properties of plastic and jute as well as the effects
they have on the environment. In consideration of social and economic factors, as well as obstacles to achieving
sustainable goals, a few carefully chosen substitute sustainable plastic technologies have also been put forth.

2. Approach and Methodology

All of the data used for this review was gathered from Google Scholar, ResearchGate, government websites,
Web links, Springer Link, published online journals, and policy papers. To obtain current data, pertinent data
covering the last 20 years (2002-2022) were used for this study. Additionally, 20 published articles were
selected for citation out of a review pool of approximately 46 articles. The behavior of jute and plastic products
and their consequences on the environment are scientifically useful, and these findings will benefit academics,
government agencies, and non-governmental groups worldwide.

3. Results and Discussion

This review paper is split into nine sections based on relevant literature that was found: Plastic's physical and
chemical characteristics (3.2), its manufacturing rate (3.1), and the environmental impact of its products (3.3),
The following sections cover the history of the jute industry in Bangladesh (3.4), the trends of the country's
current jute industries (3.5), the properties of jute products (3.6), the effects of jute products on the environment
(3.7), a comparison of jute and plastic products (3.8), the prospects for jute and plastic products in the future
(3.9), and a conclusion.

3.1 Physical and Chemical Behaviors of Plastic

Plastics, also known as synthetic polymers, have only been mass-produced for about 70 years, but they have
outgrown the majority of man-made materials. Plastic can be subdivided broadly into seven categories in current
modern days. Table 1 shows various plastic types, their usage, physical properties, and associated health
challenges. The table provides a critical overview of various plastic polymers, detailing their usage, time to
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decompose, physical properties, leached toxins, safety status, and tensile strength. Polyethylene terephthalate
(PETE), commonly used in bottles, ropes, and tote bags, exhibits high heat resistance and toughness but raises
concerns due to the leaching of carcinogenic antimony, rendering it unsafe. High-density polyethylene (HDPE),
prevalent in milk jugs and detergent bottles, boasts excellent chemical resistance and strength, yet poses risks
due to estrogen-mimicking chemicals (Dhara et al., 2024). Low-density polyethylene (LDPE), found in plastic
wrap and garbage bags, offers flexibility but shares concerns with HDPE regarding hormonal disruption.
Polyvinyl chloride (PVC), utilized in plumbing and credit cards, provides durability but is associated with the
leaching of hazardous compounds like BPA and phthalates, rendering it unsafe. Polypropylene (PP), used in
various applications including yogurt containers and car parts, demonstrates good chemical resistance but
leaches certain chemicals leading to health issues. Polystyrene (PS), employed in plastic cutlery and foam cups,
presents high toxicity and leaches styrene, a carcinogenic compound affecting human health adversely. This
critical analysis underscores the complex trade-offs between the desirable physical properties of plastic
polymers and their detrimental environmental and health impacts, urging a reevaluation of material choices
towards safer and more sustainable alternatives.
Table 1: Various plastic types and their usage, physical properties, and associated health challenges

. Time to . Tensile
Plastic Usage Decompose Physwgl Leac_hed Status  Strength Ref.
Polymers Properties Toxins
(years) (Mpa)
high heat-
resistant, tough,
Bottles, solvent-
PETE rope, 10 resistant, and ~_Antimony Not 1700 (Achilias et al., 2008)
combs, environmentally (Carcinogenic) safe
tote bags sustainable due
to the high
recycling rate
milk jugs, excellent
soap, chemical estrogen- Usuall
detergent, resistance, hard mimicking safe Y
HDPE bleach 100 to semi-flexible chemicals and 1000 (J. Akhtar, & Amin, 2011)
bottles, and strong, (disrupting low risk
toys, permeable to hormones)
buckets gas
plastic
wrap, tough and
irrigation flexible, soft,
. . estrogen-
pipes, hot scratches easily, mimickin
LDPE and cold 500-1000 low melting chemicalg safe 300 (Bhattacharyya et al., 2019)
beverage point, stable
. same as HDPE
cups, electrical
garbage properties
bags
plumbing
pipes, good chemical
credit resistance, hard BPA
cards, and rigid, long- ’ Not 2900-
PVC floor never term stability, phthalates, safe 3300 (Bhattacharyya et al., 2019)
. lead, mercury
covering, low gas
pipes and permeability
fittings
o2
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yogurt
containers,
r_)otato leaching some
chip bags, excellent chemicals
packing chemical leading to Micro-
PP tape, 20-30 resistance, hard asthmg or wave 1325 (Verma et al., 2016)
thermal but flexible, hormone safe
vests, car strong disruntion
parts, P
disposable
diapers
plastic
C”e“ery’ highly toxic,
car?ogns clear to opaque, leaching
take—ou:[ rigid or foamed, styrene can
PS food 50 hgrd, brlt_tle, cause cancer Not 3950 (Zhou et al., 2016)
; high clarity, and damage to safe
containers,
disposable affected by fats the nervous
foam and solvents system, affect
genes
cups, coat
hangers

Figure 3 displays the biological formula, production, and recycling rate of various plastic kinds. Out of these
seven categories, LDPE accounts for the largest waste generated (7.4 billion kg), whereas PVC has the lowest
mass production (0.9 billion kg). PP is the most common plastic, produced in mass quantities at a rate of
roughly 7.2 billion kg, behind LDPE. PP's recycling rate is 5.3% and its general formula is (C2H4)n. Due to
their relatively moderate rate of decomposition, PET and PETE have a maximum recycling rate of 19.5%.
Furthermore, PVC-type plastic never deteriorates, which accounts for its 0% recycling rate. A category-wise
description has been added below.

Polypropylene (PP): The material polypropylene (PP) has a low melting point and is incredibly pliable and soft.
At their melting point—roughly 130 degrees Celsius in the case of polypropylene—thermoplastic and
thermoplastic polymers turn liquid. Composite plastic can be produced by simply copolymerizing PP with
polyethylene. Water is not able to pass through polypropylene. (C3H6) n is the chemical formula for PP.
Mustaquim et al. (2023) & (2024) with Noman et. al (2020) discusses in a very good way how large data set and
land surface temperature works in different situations.

Polyethylene Terephthalate (PET or PETE): The typical chemical formula of PET, an aliphatic polyester, is
(C10H804),. It absorbs moisture at a very low rate and has great strength, stiffness, and hardness. PET cannot
decompose naturally.

High-Density Polyethylene (HDPE): HDPE has a remarkable temperature range; heating it for brief periods to
248°F (120°C) or for extended periods to 230°F (110°C) is deemed safe. Low branching and slow
biodegradation characterize HDPE. incredibly little absorption of water. The general formula for it is (C2H4)n.
Hasan et. al. (2023) interprets how motor vehicles produce electricity and this is a requirement in our chemical
process.

Low-Density Polyethylene (LDPE): When compared to other plastics, LDPE degrades more readily. 290 to 350
°C is when it breaks down. Thermal oxidation happens when LDPE is processed at high temperatures in the
presence of air. In typical temperature conditions, LDPE is insoluble. It has strong permeability to oxygen and
carbon dioxide, but it essentially does not permeate in water or steam. Elastic, the same monomer as HDPE, is
also used in LDPE. Noman et al. (2020) and Mustaquim et al. (2024) have initiated an admirable endeavor,
introducing a robust data retrieval approach and an advanced framework for predicting data accuracy. This
initiative stands as a valuable addition to ongoing efforts in the realm of sentiment analysis and emerging trends
within the context of this research. It presents an array of supplementary features poised to enhance the research
experiences of aspiring students, particularly those engaged in studies related to sentiment analysis and the
dynamics of COVID-19 discourse. This project significantly contributes to the evolving landscape of research
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within the field, offering innovative tools and methodologies tailored to advance knowledge and understanding
in the analysis of sentiments and emerging trends.

Polyvinyl Chloride (PVC): PVC is available in two primary forms: flexible and rigid (sometimes referred to as
RPVC). When compared to most polymers, it is extremely dense (specific gravity of about 1.4). The tensile
strength of polyvinyl chloride is exceptional. (H2C—CHCI)n, where n is the degree of polymerization, is the
formula for PVC.

Polystyrene (PS): PS is a nonpolar, transparent, amorphous thermoplastic commodity. Methyl methacrylate can
be used to copolymerize it. In water, it is insoluble. Alcohol does not dissolve polystyrene, although many
aromatic and chlorinated solvents do. Pure polystyrene is transparent, inflexible, breakable, and quite robust. PS
has the chemical formula (C8H8)n.

Other Plastics: Plastics such as polycarbonate, polylactide, acrylic, acrylonitrile butadiene, styrene, fiberglass,
and nylon are included in this group. Most plastic CDs and DVDs, infant bottles, huge water bottles with
multiple gallon capacities, medical storage containers, eyeglasses, outdoor lighting fixtures, etc. are made of
these polymers.

Cl CH,
—t—CH,—CH, T— CH,—CH T— CH—CH2
polyethylene polyvinyl chloride polypropylene
(PE) (PVC) (PP)
: o | o
| [l
CH—CH, —J RGNl . =% COOCH,CH,0 T
= n n L . >, - n
polystyrene polyamide polyethylene terephthalate
(PS) (PA) (PET)

Figure 3: Chemical formula of various types of plastic waste

3.3 Effect of Plastic Products on The Environment

There is no doubt that plastic is bad for the environment. The pollution issue is the first one. Plastic is a major
contributor to land and water pollution. If it is disposed of incorrectly and gets up in our rivers and oceans, it can
harm marine life. Moreover, it can wind up in landfills, where its degradation takes hundreds of years as
opposed to the other organic waste such as fecal sludge, microalgae, and organic solid waste (Khalekuzzaman et
al., 2024; Khalekuzzaman et al., 2023). There is a risk of deforestation. An issue is global warming. The process
of making plastic releases greenhouse gasses, which contribute to global warming (Dhara et al., 2024; Hasan et
al., 2023). Climate change poses a major threat to both people and nature, as demonstrated by the amount of
greenhouse gases we are releasing into the sky (Alsabri et al., 2022). It is a worry about people's health. Plastic
contains highly reactive chemicals that can contaminate food and water. These drugs have been related to
cancer, reproductive issues, and other health issues. Plastic 6-pack rings, fishing lines, and other trash can
entangle wildlife, harming or even killing it. Furthermore, animals may mistake plastic for food and consume it,
which could cause intestinal blockages or even cause them to go hungry to death. Sea turtles are especially
vulnerable to plastic pollution because they often mistake floating trash for jellyfish and eat it (Pinto Costa et al.,
2020).
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3.4 History of the Jute Industry in Bangladesh

Historically, manufactured jute was used to make rope and garments on Bengali handlooms. Dundee Mills
received a request in 1838 for jute bags for Java sugar fields that were governed by the Dutch. They made
burlap bags out of jute by following the processes used by the Melville and Balfour companies. The sacks
generated a great deal of demand, which helped to promote jute made in Bengal. George Auckland then
established the first jute factory close to Rishra in 1855. A commission was established by the British Raj in
1873 to look into Bangladesh's jute industry and farming. 1877 saw the publication of the Jute Trade and
Cultivation in Bengal report (Akter et al., 2020). Kolkata served as the hub of the jute trade in British India. Jute
was made in East Bengal, and all 108 jute mills were in West Bengal. Production of jute faced difficulties after
India's Partition. By 1970, there were seventy-seven jute mills in East Pakistan, employing one hundred and
seventy thousand people. In East Bengal, three companies were established in 1951: Adamjee Jute Mill, Bawa
Jute Mills Ltd., and Victory Jute Products Ltd. Adamjee Jute Mills was constructed with financial help from the
Pakistan Industrial Development Corporation. In 1960 there were 14 jute mills in operation. Production
sequence is analyzed for jute mills (shakil et al.,2017).

3.5 Trends of Current Jute Industries in Bangladesh

Jute pricing, procurement, and trading in Bengal are governed by Bangladesh Jute Mills Corporation. The Jute
Division was created by the government in 1973 and was housed inside the Department of Treasury. A
commission appointed by the legislature suggested selling the factories in 1979. A total of two jute mills were
privatized and three were returned to their original owners between 1979 and 1980. (Abdullah, 2017) Jute
pricing, procurement, and trading in Bengal are governed by Bangladesh Jute Mills Corporation. The Jute
Division was created by the government in 1973 and was housed inside the Department of Treasury. A
commission appointed by the legislature suggested selling the factories in 1979. A total of two jute mills were
privatized and three were returned to their original owners between 1979 and 1980. According to Bell & Cave
(2011) The economy of Bangladesh benefits from the jute sector to the tune of nearly $1 billion. In January
2018, jute exports that were raw or unprocessed were prohibited by law. In response to a request from the
Bangladesh Jute Association, the restriction was lifted in June 2019.

3.6 Properties of Jute Products

The mechanical properties are shown in Table 4. This comparative analysis of mechanical properties across
various jute-based materials highlights their potential as reinforcement components in composite applications.
Extracted from diverse studies, the data showcases significant variations in tensile strength, modulus, flexural
strength, and impact resistance among different jute compositions. For instance, bidirectional jute fiber mats
exhibit a tensile strength of 110 MPa and a tensile modulus of 4.45 GPa, along with a flexural strength of 55.8
MPa and a flexural modulus of 3.02 GPa. Woven jute configurations demonstrate moderate tensile and flexural
properties, with tensile strengths ranging from 12.69 MPa to 15.53 MPa and flexural strengths from 79.20 MPa
to 81.81 MPa. Jute laminates display high tensile strength and modulus values along the longitudinal axis, with
a tensile strength of 112.69 MPa and a tensile modulus of 39.1 GPa. Jute mats offer reasonable tensile strength
and modulus values, with a tensile strength of 42.0 MPa and a tensile modulus of 1.61 GPa. Overall, these
findings underscore the versatility of jute as a reinforcement material, with potential for use in diverse
industries, pending further optimization and research into manufacturing processes and treatment methods to
enhance mechanical performance and broaden application horizons.

Table 4: Mechanical Properties of Jute Fiber

Reinforcement Tensile Tensile Flexural Flexural Impact Strength Ref.

Strength Modulus  Strength Modulus

(MPa) (GPa) (MPa) (GPa)
Bidirectional jute fibre 110 4.450 55.80 3.02 4.87 Mishra et al., 2013
mat
Jute 69.66 6.19 94.08 5.91 - Y. Seki et al., 2009
Woven jute 15.53 0.2554 79.20 1.355 0.28J Owen et al., 2014
Woven jute 12.69 0.1985 81.81 1.381 0.35J Owen et al., 2014
Jute laminate 112.69 14.59 - - - Hossain et al., 2013
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(Longitudinal 0-0) 39.1

Jute laminate 39.1 8.97 - - - Hossain et al., 2013

(Transverse 0-90)

Jute 16.62 0.667 57.22 8.956 13.44kJ/m2 Bhoopalan et al.,
2013

Jute 26.53 6.32 66.67 5.78 80J/m2 Venkatesh waran et
al., 2012

Jute 60 7 925 5.1 29 KJ/m2 Gowda et al., 1999

Jute 48.52 4.23 63.01 3.62 - Seki et all., 2009

Jute 77.1 5.07 176 19.26 24.7KJ/m2 D. Shanmugam et al.,
2013

Long jute (Longitudinal) 162 5.58 - - 1295J/m Crosky et al., 2014

Long jute (Transverse) 0.43 0.98 - - 148J/m Crosky et al., 2014

Jute mat 23.0 4.0 - - - Hojo et al., 2014

Jute - - 199.1 11.890 22.10 Ray et al., 2001

Jute mat 42.0 1.61 56.2 3.78 - Crosky et al., 2014

Table 5 presents a critical evaluation of various physical properties associated with natural jute fibers. Jute fibers
are characterized by their smooth texture and distinctive golden sheen, contributing to their aesthetic appeal. In
terms of strength, jute fibers exhibit strong seam strength, ensuring durability in various applications. They are
resistant to the effects of sunlight and ambient temperature, making them suitable for use in diverse
environmental conditions. Notably, jute demonstrates excellent efficiency for grain preservation and outstanding
stack stability, further highlighting its utility in agricultural contexts. Moreover, jute is celebrated for its
complete biodegradability and environmentally friendly nature, aligning with sustainable practices. Jute stems
boast a rapid growth cycle, replenishing in 4-6 months, and yield a large amount of cellulose, adding to their
ecological value. While jute fibers are heavy, they offer good dimensional stability and excellent reusability,
contributing to their longevity. However, the cost of jute remains relatively high, reflecting its premium quality
and limited availability. Additionally, jute surfaces tend to have a rough texture, which may influence certain
applications. Nonetheless, jute excels in storage space utilization, making it a practical choice for various
storage solutions.
Table 5: Physical Properties of Jute

S.N. Properties Remarks

01 Natural fiber smooth and golden sheen
02 Seam Strength Strong

02 Sunlight and ambient temperature effects unaffected

04 Efficiency for grain preservation Excellent

05 Stack Stability Outstanding

06 Biodegradability Completely

07 Environmentally friendly

08 Jute stem can supply the need for wood 4-6 months

09 Cellulose that obtained very large amount
10 Weight Heavy

11 Dimensional stability Good

12 Reusability Excellent

13 Cost expensive

14 Surface Texture Rough

15 Storage space utilization Excellent

3.7 Effects of jute products on the environment

Jute products are renowned for their eco-friendly attributes, with properties such as biodegradability and
renewable sourcing contributing to their sustainability. Jute exhibits high biodegradability, ensuring that
products made from this material can decompose naturally without causing long-term environmental harm.
Additionally, jute's renewable nature, with a rapid growth cycle of 4-6 months and abundant cellulose yield,
underscores its potential as a sustainable alternative to conventional materials. However, certain drawbacks are
evident, including the heavy weight of jute products, which may increase transportation-related emissions and
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energy consumption. Furthermore, while jute offers excellent stack stability and efficiency for grain
preservation, its rough surface texture and relatively high cost could limit its widespread adoption. Despite these
limitations, jute products excel in maximizing storage space utilization and demonstrate outstanding seam
strength, indicating their versatility and potential for various applications.

When it comes to environmental friendliness, fiber, and its products are superior to synthetic fibers. Because of
its effects on the environment, it also has an indirect effect on the economy. Green leaves are used to make
vegetables, while dry leaves increase the fertility of the soil. While jute's leaves and roots act as insecticides, its
roots also increase fertility. By using jute as a particle and composite material, less wood is used as fuel, which
reduces the need for forestry. According to environmentalists, a nation's forest area ought to be 25% larger than
it is; regrettably, ours is just 8% to 9% larger. The jute plant grows swiftly and can fill the gap to some extent.
The jute took up carbon dioxide from the atmosphere, keeping the ozone barrier intact. It also releases oxygen
into the atmosphere, which is necessary for human survival. In addition to bringing nutrients to the ground, jute
plants can filter the air (Islam & Ahmed, 2012).

3.8 Comparison of plastic and jute products

The comparison between jute and plastic products in Table 6 reveals stark differences in their environmental
impact and performance characteristics. Jute products are biodegradable and renewable, offering a sustainable
alternative to non-biodegradable and non-renewable plastic items. This difference extends to their carbon
footprint, with jute products having a very low carbon footprint compared to the high carbon footprint
associated with plastic. Furthermore, jute products are compostable, contributing to waste reduction and
environmental conservation, whereas plastic products are not compostable. Jute's resilience to atmospheric
temperature changes contrasts with the susceptibility of plastic to such variations, emphasizing jute's
environmental resilience. In terms of end-use performance, jute products generally demonstrate good
performance, characterized by excellent stack stability and fair resistance to hooking, whereas plastic products
tend to perform poorly in these areas. Overall, the comparison underscores the environmentally friendly nature
and superior performance of jute products relative to plastic counterparts, highlighting the importance of
transitioning towards more sustainable materials (Bell & Cave, 2011).

Table 6: Comparative Performance of Jute and Plastic Products

Properties Jute products Plastic products
Biodegradability Biodegradable Not Biodegradable
Renewability Renewable Not renewable

Carbon footprint Very low Carbon footprint ~ Very high Carbon footprint
Composability Compostable Not compostable

Effect of atmospheric temp.  Unaffected Highly affected

End-used performance Good Poor

Stack stability Excellent Poor

Resistance for hooking Fair Poor

Additionally, the comparison between plastic and jute products in terms of energy consumption and carbon
footprint reveals significant disparities in their environmental impact as presented in Table 7. Plastic products
require substantially more energy per ton, with an energy consumption of 63 GJ/ton compared to just 2 GJ/ton
for jute products. This vast difference in energy consumption directly translates to their carbon footprint, with
plastic products emitting a staggering 1340 tons of CO2 equivalent per ton produced, while jute products emit
only 0.15 tons of CO2 equivalent. These findings underscore the unsustainable nature of plastic production, with
its high energy requirements and significant greenhouse gas emissions contributing to environmental
degradation and climate change. In contrast, jute products offer a much more environmentally friendly
alternative, requiring significantly less energy and producing negligible carbon emissions, thus highlighting the
importance of transitioning towards more sustainable materials like jute to mitigate the adverse effects of
climate change.
Table 7: Energy input and carbon footprint output for plastic and jute products(Saha and Sagorika, 2013)
Products  Energy (GJ/Ton)  Carbon footprint, (Tons CO:z eq.)

Plastic 63 1340
Jute 02 0.15
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3.10 Future Prospects of Jute and Plastic Products
Plastic has a wide range of negative environmental effects. These range from the poisoning of our streams to the
destruction of our marine life. We can no longer afford to ignore the issue, so we need to take action to reduce
our reliance on plastic. To begin with, we can make small changes to our everyday schedules, such as bringing
reusable bags and water bottles (Srivastava, 2012). With collective efforts, we can effect change, even in little
ways. The majority of global studies and a few regional studies indicate that Bangladesh is already at significant
risk of plastic pollution and will continue to be so if immediate action is not taken. This is despite the fact that
there hasn't been enough research on the amount of plastic waste generated, its fate, and its impact on various
environmental compartments of Bangladesh. Pollution affects all living things, including humans and
zooplankton, by its effects on the ecosystem. The United Nations' 2015 sustainable development goal, to
maintain a peaceful, impoverished Earth by 2030, would also be challenging to accomplish without adequate
oversight of plastic production and waste management (Green Marketing of Jute and Jute Products: A Study on
Bangladesh, 2015). The country has already made some steps to address this, but it doesn't appear that the use of
plastic and the associated pollution has decreased as was anticipated. Consequently, it is advised that the
following steps be taken in order to address this global issue sustainably:
° Through media advertising and initiatives by governmental and non-governmental groups, ending users
are encouraged to abstain from using plastic and increasing consumer awareness of the detrimental
impacts of plastic use.

° The aim is to dissuade individuals from discarding plastic waste in areas where incentive-based
initiatives for plastic collecting are being implemented.

o Improving collaboration between universities and institutions to assess the impact of plastic waste on
many environmental domains.

° Expanding opportunities for research and funding in the pursuit of biodegradable polymers and
economically feasible plastics, specifically for packaging.

° Simple bank financing, duty-free imports of tools and machinery, and preferential tax treatment are
provided to businesses and industries engaged in the development of biodegradable alternatives to
plastics.

° Using the country's vast jute production capacity, inexpensive biodegradable plastic alternatives can be
produced. These companies can also be provided with incentives.

o Imposing significant levies on plastic-related sectors, ranging from the import of raw materials to the
sale of final items. The exorbitant cost of plastic products will cause people to quit using them.

° Examining environmentally sustainable substitutes for plastic production firms and plastic recycling as
a long-term fix for the country's mounting unemployment problem

o Further investigation is necessary to ascertain the most economical methods for producing and
marketing jute goods.

° Encouraging consumers to purchase and use jute products can be achieved by ensuring their constant
availability.

4. Conclusions

As a result of population growth, economic expansion, and lifestyle changes, plastic is being used more and
more in our contemporary society across a wide range of industries, commerce, packaging, and households. But
because plastics cannot decompose, they pose a serious threat to human health, the environment, vegetation, and
both terrestrial and aquatic creatures. On the other hand, because they are naturally sourced, compostable,
reusable, biodegradable, and extremely durable, jute goods are a game-changing invention and can be an
excellent eco-friendly alternative to plastics derived from petrochemicals. Additionally, the primary component
of jute products, jute, absorbs carbon dioxide (CO.) and releases oxygen, lowering the greenhouse impact and
balancing the ecosystem. Additionally, jute products have a negligible carbon footprint and need less energy to
manufacture than typical plastic products made from petrochemicals. Because jute items may be used repeatedly
and for a longer period than plastics, they are also less expensive. Consequently, it is undeniable that jute goods
can contribute to lowering reliance on plastics manufactured from costly, non-renewable crude oil, reducing the
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production of plastic trash, and protecting the environment. Governmental backing and societal consciousness
are therefore necessary for creating a model and switching from petrochemical to jute products.
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