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Abstract

Plastic waste has become a serious environmental and public health concern in Chattogram City, Bangladesh,
because of urbanization, industrialization, and inadequate waste management infrastructure. The current study
assessed the quantity of plastic waste generated, the efficiencies of the current recycling activities, and their
economic and environmental gains. The study was conducted in eight thanas of Chattogram City Corporation
among 100 waste pickers, 70 scrap shop owners, and 40 recyclers. Plastic wastes produced in the city are more or
less 232.2 tons/day, and only 34% of these, or 81.52 tons/day, are being collected. Of the wastes being collected,
97.52%, or essentially PET bottles, soft plastics, and hard plastics, are being recycled with an actual recycling rate
of approximately 79.50 tons/day. Recycling is done by an informal chain with daily earnings of BDT 95 for
collectors, BDT 760 for scrap dealers, and BDT 19,215 for recyclers with no formal infrastructure. Some of the
Sustainable Development Goals complement these findings: SDG 1 (No Poverty), SDG 11 (Sustainable Cities and
Communities), SDG 12 (Responsible Consumption and Production), SDG 13 (Climate Action), SDG 14 (Life
Below Water), and SDG 15 (Life on Land) by improving livelihood, reducing pollution, and supporting a circular
economy. The study calls for collective policy intervention, infrastructural development, and civil society
involvement in upscaling and formalizing sustainable plastic waste management in Bangladeshi cities.

Keywords: Plastic Waste Management; Urban Solid Waste; Environmental Impact; Plastic Recycling Practices;
Sustainable Development Goals (SDGS)

1 Introduction

Plastic has pervaded nearly every aspect of modern living because it is economical, malleable, and long-lasting. It
is precisely its very longevity, however, that works against plastic when it is sent to waste. Altogether, 8.3 billion
metric tons of plastic have been produced to date in the world, and this has led to the production of 6.3 billion
metric tons of waste, out of which 91% was not recycled (Laura Parker, 2024)]. In Bangladesh's rapidly growing
urban agglomeration, each city generates 2,200-2,400 tons of solid waste on a daily basis, and the most difficult
fraction among them is plastic, as it is non-biodegradable and possesses pathways to toxicity (T. U. Chowdhury,
2015). The plastics degrade in 450- 1,000 years, hence waste management decisions of today generate a multi-
century environmental legacy (Rick LeBlanc, 2021).

Chattogram City, the commercial capital of Bangladesh, is a good example. The city's industrial base as well as its
population base, has grown further (average rate of growth of population = 2.29% in the past five years)
(MacroTrends, 2023), and so has the generation of solid waste. Using CCC's per capita per day plastic generation
rate of 0.60 kg and weighted average plastic composition of 8.3% (Chattogram City Corporation, 2021),

The city relies on a poor, unorganized system of door-to-door collectors (Hawker), waste pickers, local scrap
dealers, and small recyclers to sort and collect plastics in the absence of vigorous, organized recycling structures.
Although this network offers a valuable environmental benefit, it also exposes the workers and the neighboring
communities to occupational and public-health risks, and it cannot deliver recycled goods that are competitive in
quality and price with virgin polymers.

Here, the present research pursues four interconnected lines. First, it positions Chattogram's plastic problem in its
national and international context, emphasizing the continuity, omnipresence, and indiscriminate end-of-life fate
of plastics. Second, it sketches plastic wastes' character and distinguishes the class of recyclable thermoplastics
(e.g., PET, HDPE, PP) from difficult-to-recycle flows such as PVC, polystyrene, and mixed laminates. Third, it
quantifies the size of plastic manufacturing within the city using CCC population and waste estimates and thereby
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creates an empirical foundation for action planning. Finally, it places the multi-faceted impacts of plastic trash
environment (pollution, greenhouse gas release, resource loss, waterlogging problem as shown in Figure 1),
economic (cleanup and management costs, market impairment), and health-related (chemical poisoning,
microplastic ingestion, respiratory danger from open burning), that call for immediate, system-wide intervention.

Figure 1: Plastic and polythene clog in Chaktai hal, Chattogram

Recycling and waste management of plastics contribute significantly to the achievement of numerous Sustainable
Development Goals (SDGs), including SDG 12 (Responsible Consumption and Production), SDG 14 (Life Below
Water), and SDG 15 (Life on Land). Measuring recycling and the circular economy effectively avoids leakage of
plastics from terrestrial sources to the oceans, as envisioned by (Jambeck et al., 2015). These efforts align with
SDG 12.5 which focuses on a substantial reduction in waste generation through prevention, reduction, recycling,
and re-use (United Nations, 2020). The study has identified that plastic pollution mitigation through resource
recovery is crucial to minimize environmental damage and enhance socio-economic resilience (Geyer, Jambeck
and Law, 2017). It has been projected that without systemic policy and infrastructure improvements, the level of
mismanaged plastic waste will grow even higher, impacting both environmental health and public health (Lebreton
and Andrady, 2019). Besides, circular-economy initiatives, for instance, sustainable recycling trends, reduce
greenhouse gases and conserve resources, thereby maintaining long-term sustainability (Babaremu et al., 2022).
Departmental store recycling processes in Chattogram strictly follow these global objectives. (Ushna Barua et al.,
2025) further state that "the findings support SDG 12 (Responsible Consumption and Production) by encouraging
recycling and waste reduction, SDG 11 (Sustainable Cities and Communities) by making urban areas greener, and
SDG 13 (Climate Action) by reducing carbon footprints via recycling of wastes". Further (Tawsif et al., 2024) note
that the new use of brick kiln waste as a soil stabilizer is a sustainable solution reducing environmental impact
while enhancing infrastructure growth. If Chattogram and other rapidly growing cities of the Global South are to
convert a growing plastic burden into an environmental and economic benefit, getting this done is crucial.

2 Materials and Method
2.1 Selection of Study Area

The research area is the Chattogram City Corporation. Chattogram City is the second-largest city in Bangladesh.
It consists 11 Thanas (41 wards) and the area is approximately 155.4 sq km. Currently, there are about 5.2 million
people lives in this city [17]. Chattogram City produces an average of 3000 tons of solid waste daily. As per the
research, the area under the jurisdiction of Chattogram City Corporation produces around 249 tonnes of plastic-
polythene waste daily and about 56% (140 tonnes) of the plastic garbage remains uncollected and littered in the
environment, filling up the drains and canals of the city [18]. The City Corporation can collect and manage 75%
of this waste [19]. For this study, 8 thanas were selected, which were Chandgaon, Bakalia, Double Mooring,
Panchlaish, Bayazid Bostami, Kotwali, Khulshi & Halishahar respectively.

2.2 Data Collection
The results of the analysis are largely determined by the data collected. As a result, data collection can be divided
into two categories: 1. Data collection by field survey, and 2. Data collection from YPSA. After gathering data
from various sources, the information is compiled and analyzed. The most critical aspect of any research project is
the analysis, which produces the study's results and conclusions. This research study further provides insight into
the working bodies responsible for the plastic waste recycling process. The results are then compared to the
research objectives. Furthermore, the report suggests some interventions and approaches for improving water
supply and sanitation in urban poor communities. The following diagram in Figure 2 will give an overview of the
whole process:

Recommendation

Selection of the ] - ] Presentation of
[ study area Data Collection Data Processing Data Analysis Major Finding

Figure 2: Methodology Using a Flow Chart
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2.3 Survey Procedure

During data collection, 8 major thanas were surveyed due to the concentration of recycling dealers and industries.
Information on waste collection systems, daily plastic waste quantities, and recycling practices was gathered
through visits to shops and interviews with 100 waste collectors aged 12-50. The daily plastic waste weight per
collector was measured, and data on buying and selling prices were recorded from dealer logbooks. Additionally,
all recycling industries were surveyed, and the quantities of recycled plastic products were obtained from their
archives.

3. Recycling Steps of Plastic in Chattogram City

3.1 General

The informal sector, comprising primary waste collectors, Scrap Dealer shops, and waste recycling factories,
engages in recycling activities without any financial support from the government. With the primary goal of
making money for those participating, these activities are conducted in an unstructured and unsystematic manner.
These activities can be characterized as follows:

a) Sources

Households, businesses, and markets in Chattogram City are the main sources of plastic. Some people separate
some of these wastes as the primary source for sale.

b) Waste Collectors

The initial link in the recycling process is performed by the waste collectors, who can be seen in every community
of the city, including those from nearby slums, which comprises people of different ages, even children too.
Specifically, the waste collectors under 15 years old are known as Tokai, and others above that age are called
ferriwala. They collect waste from house to house, also from the waste bins, disposal sites, and roadsides, and sell
it to the scarper shop at varying prices based on type and quality. The number of waste collectors has been found
in the study area to be around 3882.

c) Small Scarper/Scrap Dealer Shop

After collecting a sizable quantity of plastic waste, waste collectors deliver it to the Scrap Dealer store. These
stores usually have equipment, trained staff with a focus on handling plastic garbage, and sorting facilities. The
gathered plastic is meticulously sorted according to its type, including PVC (polyvinyl chloride), HDPE (high-
density polyethylene), PET (polyethylene terephthalate), and so forth. In addition to sorting, Scrap Dealer shops
may also carry out cleaning and processing activities.

d) Recycler

Plastic recyclers reduce environmental pollution by converting waste into high-quality flakes through sorting,
cleaning, shredding, and granulating, ensuring a sustainable supply of recycled plastics.

3.2 Waste Collection

Young Power Social Action (YPSA), a Chattogram City social development organization that specializes in
managing plastic garbage, reports that there are 7742 waste collectors operating around the city, including those
in the public and private sectors. The city of Chattogram has 300 recyclers and 539 Scrap Dealer stores overall
[20]. There were 443 Scrap Dealer shops, 3609 private waste collectors, and 59 recyclers in the study area.

3.3 Processes of PET Bottle Recycling in Local Factories (Recycler)

Various steps of PET bottle recycling process at local recycling factories in Chattogram city can be shown as
below. Figure 3 has displayed the diagram of the recycling process in Chattogram city

Collecting Sorting Cutting Washing Drying Pelletizing Packaging

Figure 3: Flow Diagram of Recycling of PET bottles in Chattogram city

4. Results and Discussions

From the field survey, it was found that about 193.07 tons of plastic are being generated per day in the study area,
which is about 6.44% of the total collection of 3000 tons per day in Bangladesh.

4.1 Plastic Waste Collection

4.1.1 Collection by Waste Collector and Scrap Dealer Shop

There are roughly 3882 waste collectors and 443 Scrap Dealer shops in the research region. In order to learn more
about a number of topics, the author surveyed 100 waste collectors and 70 Scrap Dealer shops using a
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questionnaire. Table 1 has displayed the amount of waste collected by them and also given a rough idea about how
much they make by selling it.
Table 1: Quantity, price, source, and destination of collected plastic waste

Types of Waste Collector Scrap Dealer Shop
Recyclable Plastic
Waste Amount of Price (tk/kg) Amount of Price (tk/kg)
collected g ing Sellin collected Buyin Sellin
plastic waste ying g plastic waste ying g
PET bottle 5-8 18 25 50-55 25 36
Molam 10-12 25 30 35-40 30 45
(cage, container,
garments waste)
Hard plastic 3-4 20 25 18-20 25 41
(pipe, recycler
Furniture)

The amount of average collected plastic waste by a waste collector is 21 kg per day. Total number of waste collector
is 3882. So total amount of plastic waste collected by all waste collector = 3882 X 21= 81522 kg/day= 81.52
ton/day. Meanwhile, the total amount of collected plastic waste by a Scrap Dealer is 109 kg per day. Total number
of Scrap Dealer shop is 443. So the total amount of plastic waste collected by all Scrap Dealer shop = 443 X 109
= 48287 kg/day= 48.29 ton/day.

4.1.2 Collection by Recycler

In the specified research area, approximately 59 people are involved in recycling endeavors. Within this group, the
author conducted a survey by means of a questionnaire, targeting 40 recycler with the intention of gathering various
information. Here Table 2 has exhibited the total amount of waste collected by the recyclers from different regions
of Chattogram city.

Table 2: Total Collection of Plastic by Waste recycler from different locations

Location Average No of Recycler Total Source and
Collection(Ton/Day) Collection(Ton/Day) destination of
plastic waste
Chandgaon 4-4.5 2 8.5
Bakalia 2.5-3.0 14 385 Collection: from
Double Mooring 2.5-3.0 12 33 waste
: collectors and
Panchlaish 0 0 0 Scrap Dealer
Bayazid Bostami 0 0 0 shops
Kotwali 1-14 15 18
Khulshi 0 0 0 Destination:
Manufacturer
Halishahar 1.2-1.6 16 22.4
Total 59 120.4

4.1.3 Estimation of Recycled Plastic Waste

In Chattogram City, approximately 81.52 tons per day of collected plastic waste are handled, which accounts for
about 35.12% of the total plastic waste generated, amounting to 232.2 tons per day. Most of the plastic waste is
transformed into small scraps or flakes and exported to manufacturers. Only a small portion of the scrap is
manufactured in local factories. The composition of recyclable plastic and non-recyclable plastic handled in the
study area is 97.52% and 2.48% respectively. Here Table 3 has shown the percentage of recyclable plastic waste.
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Table 3:Total Collected and Recyclable Plastic from Study Area

Location No of Generation of Average Recyclgble Non- Percentage of
plastic recyclable
waste waste collected . recyclable
collectors plastic(ton/ day) (ton/day) (ton/day) plastic waste
(ton/day)
Chandgaon 350 24.90 7.35 7.20 0.15 98
Bakalia 431 26.40 9.05 8.78 0.27 97
Double mooring 890 45.15 18.69 18.13 0.56 97
Panchlaish 273 29.13 5.73 5.62 0.11 98
Bayazid bostami 320 37.85 6.72 6.65 0.07 99
Khulshi 450 23.41 9.45 9.26 0.19 98
Kotwali 858 24.80 18.02 17.48 0.54 97
Halishahar 310 20.56 6.51 6.38 0.13 98
Total 3882 232.20 81.52 79.50 2.02 97.52

Also, through further investigation, it was found that quite a large percentage of plastic was unprocessed plastic,
which led to environmental pollution in different ways. Therefore, it will aid Chattogram City Corporation in
enhancing plastic waste management and increasing the amount of plastic collected. Figure 4summarized the
average percentage of recycled and unprocessed plastic from the study area.

Percent of Recycled & Unprocessed plastic

® RECYCLED PLASTIC
™ UNPROCESSED PLASTIC

Figure 4: The Average percentage of recycled and unprocessed plastic in the study
4.2 Profit Margin

The approximate net profit per day for a waste collector, Scrap Dealer shop, & Recycler is given in Table 4. The
profit margin of both the Scrap Dealer shop owner and the recycler is influenced by more than just the buying and
selling prices.

Table 4: Approximate net profit per day for a Waste Collector, Primary Dealer, and Secondary Dealer

Plastic waste collector  Profit (Tk/kg)  Amount of waste sell (kg/day) Net profit (Tk/day)

Waste collector 5 19 95
Scrap Dealer shop 8 95 760
Recycler 9 2135 19215

4.3 Mass Balance of Plastic Waste
Figure 5 presents the mass balance of plastic recycling in the study area with the help of the field survey
investigation report.
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Figure 5: Mass Balance of Collected Plastic in the Study Area

5. Conclusion

e Plastic recycling is vital for reducing pollution, conserving resources, and minimizing harm to
ecosystems, marine life, and wildlife, while lowering the carbon footprint of plastic production, aligning
with SDG 13 (Climate Action), SDG 14 (Life Below Water), and SDG 15 (Life on Land).

e Plastic waste recycling follows four steps: collection, delivery to dealers or recyclers, processing into
flakes, and export to manufacturers, forming a systematic process that supports SDG 11 (Sustainable
Cities and Communities).

e  The study found that 79.50 tons/day of plastic—about 34% of total generated waste—are recycled, with
97.52% of collected plastic being recyclable, supporting SDG 12 (Responsible Consumption and
Production).

e The daily net profit for waste collectors, scrap dealers, and recyclers is 95 tk, 760 tk, and 19,215 tk
respectively, with this recycling process also reducing unemployment and supporting SDG 1 (No
Poverty).
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