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Microplastic pollution (MPs) emerged as a signi � cant environmental concern due to its persistent nature. These
MPs particles endure in waters, soils, and even the atmosphere, posing potential threats to the entire ecosystem.
Aquatic organisms are at risk of ingesting MPs, leading to accumulation in tissues, ultimately affecting entire food
chain. This study aims to provide an overview of sources of MPs, distribution, and potential environmental
impacts. MPs have been documented in various substances such as bottled water, salts, seafood, and even the
air. However, the full extent of the health consequences on human exposure remains uncertain. Therefore, it is
imperative that we draw public attention to the presence of these pollutants in the environment. To mitigate
adverse effects of MPs, reducing plastic consumption, implementing improved waste management practices,
and advocating sustainable behaviors are essential for well-being of natural ecosystems and the health human
populations.
© 2023 The Authors. Publishing services by Elsevier B.V. on behalf of KeAi Communications Co. Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/ ).
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1. Introduction

Microplastics are condemned for decades, due to their effect on the
environment, including their persistence ( Geyer et al., 2017; Geyer,
2020; H and Ripanda, 2019; Miraji, 2018 ; Hossein et al., 2018). How-
ever, there is a lack of broad global knowledge, particularly about their
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prognosis despite their continual production and uses ( Geyer et al.,
2017). The global plastic production is continually increasing reached
390.7 million tonnes in 2021 ( Tiseo, 2022) compared to 288 t in 2012
(Tiseo, 2022), 200 t in 2002 ( Tiseo, 2022). It is unfortunately most of
the plastic material is released into the environment after their use.
The 2021 report indicate that only 9% of global plastic wastes were
recycled, >20% is mismanaged ( OECD, 2022), while >75% of plastic
waste globally is being discharged to land � lls or open environments
(Khan et al., 2020; Abdellatif et al., 2023 ; Liang et al., 2021). Efforts to
� ght plastic hazards have been given a global agenda. For instance, the
Basel Convention of 1989, classi� es plastic trash as hazardous waste
(Khan et al., 2020; Abdellatif et al., 2023 ; Liang et al., 2021;
Karungamye, 2022a; Karungamye, 2022b ; Karungamye et al., 2022 ).
Amendments of 2019, with the goals of strengthening control over
transboundary plastic waste movements and de � ning the convention's
application to such garbage. Global statistics indicate larger quantity of
plastic materials are being disposed off to the environment every year.
The 2015 capita plastic consumption in Africa was 16 kg/capita/year
(Khan et al., 2020; Abdellatif et al., 2023 ), meanwhile USA was 80 kg/
capita/year, and the consumption of 84.3 million tonnes reported
2019 ( Tiseo, 2022). Globally, the main producers of plastics are Asia,
China, North America, and Europe ( Gourmelon, 2015 ; Wang et al.,
2020a). Among the plastics materials, polyethylene Terephthalate
(PET) such that used for preparation of bottles and trays, high density
polyethylene (HDPE) including that used for production of toys and
denser bottles, and polypropylene (PP) used for preparation of tubs
are the most preferred and recyclable plastic material ( Dai et al., 2022;
Çepelio� ullar and Pütün, 2013 ); Whereas Low Density Polyethylene
(LDPE) used to make packaging bags, and Polystyrene (PS), used to
make pipes such as plastic cutlery which are least recyclable requiring
specialized facility are least preferred ( Dai et al., 2022; Çepelio� ullar
and Pütün, 2013 ). Similarly polyvinyl chloride (PVC), a synthetic plastic
polymer that is widely used in various applications due to its versatility
and durability ( Li et al., 2023). There are two main types: � exible PVC,
which is softer and more malleable and is suitable for applications like
electrical cables, in � atable structures, and vinyl � ooring; and rigid
PVC, which is strong and stiff and frequently used for pipes, � ttings,
window frames, and other construction materials ( Li et al., 2023). PVC
can be recycled, but because of its special qualities, it needs to go
through a different recycling process ( Lu et al., 2023). Recycled PVC is
frequently utilized in lower-grade applications ( Lu et al., 2023). On the
other hand, composites, cling � lm, polycarbonates and blisters are non-
recyclable ( Dai et al., 2022; Çepelio� ullar and Pütün, 2013 ).

Microplastics (MPs) are tiny particles of plastics measuring <5 mm
in size, basically originating from degrading, and disintegrated domes-
tic, industrial, and commercial plastic materials. Fig. 1 shows an insight
into microplastic sources and their environmental fate including possi-
ble interactions and exposure with aquatic organisms and humans, and
circulation in the ecosystems including aquatics.

MPs originate from multiple sources including fragments of substan-
tial plastic items, like bottles, packaging materials, and nets, through
Fig. 1. Sources of microplastic pollution, possible interactions and exposure wi
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natural degradation processes or mechanical forces ( Geyer et al.,
2017; Geyer, 2020; OECD, 2022; Kumar et al., 2021 ; Da Costa et al.,
2020). The shedding of synthetic � bers from textiles during washing,
the breakdown of pellets used in production, and the dispersion of
microbeads from cosmetics like exfoliating scrubs and toothpaste
(Geyer, 2020; OECD, 2022; Kumar et al., 2021 ; Da Costa et al., 2020;
Nyanza et al., 2014; Ejaredar et al., 2015), are all linked with MPs. MPs
are lightweight and some are resistant to degradation, allowing them
to dwell in the environment for long periods as hazards ( Torres et al.,
2021; Ripanda et al., 2023). The distribution of microplastic spans the
globe ( Lee et al., 2023; Meng et al., 2023 ), with both terrestrial and
aquatic ecosystems affected. Report indicates that oceans are hotspots
(Wilson et al., 2023 ; Campillo et al., 2023 ; Davtalab et al., 2023), for
microplastic accumulation. The currents and tides transport MPs across
vast distances, resulting in their deposition on marines ecology ( Wilson
et al., 2023; Campillo et al., 2023 ; Davtalab et al., 2023). Similarly, rivers
perform a crucial role in transferring MPs from inland sources to coastal
environments ( Silori et al., 2023 ), making them conduits for the dis-
persal of these pollutants. The marine environment faces signi � cant
ecological threats.

The effect of microplastic contamination on ecosystems is an emerg-
ing concern. Marine organisms can ingest MPs among or with food
(Koelmans et al., 2022; Rahman et al., 2023a; Rahman et al., 2023b;
Egbeocha et al., 2018), leading potential internal injuries. Filter-
feeding organisms, such as mussels and zooplankton ( Fossi et al.,
2014; Cole et al., 2013), are particularly susceptible to ingest large quan-
tities of MPs. This not only affects their health and reproductive capabil-
ities but also poses risks to higher-level predators, including � sh, birds,
and marine mammals ( Koelmans et al., 2022; Rahman et al., 2023a;
Rahman et al., 2023b; Fossi et al., 2014; Cole et al., 2013; Laursen
et al., 2023; Shruti et al., 2023 ; Buyukunal et al., 2023 ; Nantege et al.,
2023; Adikari et al., 2023 ). Moreover, MPs have the potential to alter
habitats, disrupt ecological interactions, and contribute to the transport
of other environmental pollutants. The incidence of MPs circulation
through the food chain raises concerns about human exposure and
health risks ( Rahman et al., 2023a; Buyukunal et al., 2023 ; Mamun
et al., 2023; Vitali et al., 2023 ). Studies have detected MPs in seafoods,
drinking water including bottled water, packed ready to use ice cubes
and even table salt ( Rahman et al., 2023a; Shruti et al., 2023 ;
Buyukunal et al., 2023 ; Mamun et al., 2023 ; Vitali et al., 2023 ). While
the full consequences of microplastic ingestion on human health are
not yet fully recognized, there are concerns about the probable transfer
of toxic chemicals such as bisphenol A and phthalates associated with
plastics into the human body ( Rahman et al., 2023b; Egbeocha et al.,
2018; Shruti et al., 2023 ; Buyukunal et al., 2023 ; Adikari et al., 2023 ).
Additionally, the physical effects of MPs on human tissues and organs
are still being investigated. However, a study by Ejaredar and Coallegues
(2015) ( Ejaredar et al., 2015), provided evidence that prenatal exposure
to phthalates is linked to negative behavioral and cognitive conse-
quences in children, including hyperactivity, attention issues, and de-
creased IQ (Ejaredar et al., 2015). Additionally, their study suggested
th aquatic organisms and humans, and circulation in the ecosystems.
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In the past, communication in Tanzania was sometimes unreliable, and it was limited to urban 

regions. Owing to the current efforts being made, Tanzania is on its way to reach a nation-wide 

mobile coverage (Mibei et al., 2017). In the last decade technology has given rise to features 

such as calls, text messages, and internet access at various rates (Mibei et al., 2017).  

In the transportation and logistics industry in Tanzania, the most cost-effective means of 

transporting packages and parcels is the public buses. Tanzania is still developing despite the 

rapid growth of parts of its regions. As a result, a system that takes advantage of the existing 

resources is needed (Carlsson-kanyama & Defence, 2005). Practically there are many tracking 

and monitoring technologies available in the world. These technologies include the Global 

Positioning System (GPS), Radio Frequency Identification (RFID), Barcode (Kumar et al., 

2011), Quick Response (QR) code, Global System for Mobile communication (GSM). 

However, not all of these technologies are suitable for all transportation and logistics industries 

applications. In the transportation and logistics industry, tracking numbers are widely used. 

This tracking information is then integrated with the management system ���0�¶�K�D�Q�G��et al., 2019).  

The proposed system based on three technologies. These technologies are GPS, GSM and 

Barcode. The GPS coordinates are delivered straight to the database or webserver if there is no 

internet access. When there is an availability of the internet access, the coordinates of the 

packages and parcels are sent to the office phone through SMS over the GSM. Continuous 

monitoring of the packages and parcels is done by a smartphone application known as Blynk. 

This IoT platform is for both iOS and Android smartphones and, it allows microcontrollers 

such as Arduino, NodeMCU and Raspberry Pi through the use of the internet to operate (Doshi 

et al., 2017). The platform possesses widgets such as Map which is capable of displaying the 

geographical location of the packages and parcels in real time.  

The proposed system will be beneficial to the public management in providing easiness in 

inventory keeping. Also, the reduced stress incurred on both sides of the senders and bus 

management from worrying about the safe travel of the packages and parcels. The monitoring 

is done in real-time. Once these packages and parcels arrive at the destination offices, they are 

stored and await their collection. 

1.2 Statement of the Problem 

Reflect back on how many times have you or someone you know has sent their package or 

parcel and it has either been lost, mishandled or misplaced. According to the results of the 
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3.6 System Development Approach 

The kind of approach used in this project is the Scrum agile software development.  In this 

framework the project phases are broken down into cycles known as sprints and the process is 

done in iterations and also, the important features are developed first. I opted for the agile 

methodology because of its numerous advantages which it comes with. Some of these merits 

include; projects are done in iterations which in turn helps with building requirements as per 

the needs of the end users and that there is a reduction in failure of the project. 

3.7 System Requirements 

Any effective system requires both the hardware and software to operate. The proposed system 

is an example of one of the systems which requires both hardware and software to function. 

The system is controlled by a NodeMCU microcontroller and a database management system 

for information managing as well as an application known as Blynk for monitoring. 

Figure 2 is a graphical representation highlight the various components as well as technologies 

�Z�K�L�F�K���D�V���X�V�H�G���I�R�U���W�K�H���V�\�V�W�H�P�¶�V���G�H�Y�H�O�R�S�P�H�Q�W�� 

 

Figure 2:     A graphical representation of the proposed project 

3.7.1 Hardware Requirements 

The major components necessary for the package and parcel tracking and monitoring system 

operation is as outlined in Table 2. 

Package and 
Parcel 

Tracking, 
Monitoring and 
Management 

System

Package and 
parcel 

identification

Barcode QR code

Package and 
parcel tracking 
and monitoring 

GPS GSM Smartphone

Package 
and parcel 
collection

Barcode 
2D 

scanner

Database 
& Web-
based 

application






















