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BUKOPUCTAHHSA IITYYHOI'O IHTEJIEKTY JJA 3AXUCTY IIPAB JIIOAWUHU:
PO3BUTOK CTAJIOI NIEPEPOBKHU IIJIACTUKOBUX BIJIXO/IIB Y HITEPII

AHOTANISA. Bcmyn. CraTts cipsIMOBaHa Ha BUBUCHHS €THKO-TIPABOBUX MPUHIMIIB BUKOPUCTAHHS IITYYHO-
'O IHTENEKTY JUIsl IepepOoOKHU IIIACTHKOBUX BiIXOJIB, TPOOJIEM MpaB JIIOJMHY, OB’ I3aHUX 13 MepepoOKOI0 MIIACTUKOBUX
BimxoxiB y Hirepii, Ta iHTerpamii mry4HOro iHTENEKTY IUIA 3aXHCTy TpaB JIOAWHU B YIPaBIiHHA Bimxomamu. Kpim
TOTO, B Hilf OOTPYHTOBaHO Ba)KIIMBICTH IMAPTHEPCTBA 3 OaraTbMa 3aliKaBICHHAMH CTOPOHAMH B IHTETpamii IITYYHOTO
IHTETIEKTY 3 TpaBaMH JIFOJUHA B YTHIII3aMlii BiIXOMIIB, IIOTCHIIHHI JOBTOCTPOKOBI HACHIIKH BIIPOBAKCHHS TEXHOIOTIH
IITYYHOTO iHTEJIEKTY Y MepepoOili MITACTUKOBHUX BiIXO/IiB, a TAKOX MOJITHKA Ta HOPMAaTHBHA 0a3a, HEOOXiHA IS ITi -
TPUMKH eTHIHOT0 BuKopucTaHHs LI B IboMy KOHTEKCTI.

Kopomxkuii suxnad ochosnux pesyromamis 0ocnioxcenns. Y cTaTTi 0OTpyHTOBaHO KPUTHYHY BaXKJIUBICTh 1HTE-
rpauii TexHosorii mwry4Horo iHtenexty (LUI) 3 MipKkyBaHHSMH NpaB JIOJAWHHE NPHU NEpepoOI IACTUKOBHUX BiIXOMIB.
Amnaiiz O0yno 30cepe/keHO Ha KUIBKOX KIIIOYOBHX MOMEHTAX, Y TOMY YHCII Ha KIIOYOBIH poJIi Aep>KaBHOI MOJITHKU Ta
HOPMaTHBHUX aKTiB y 3a0€3MeUYeHHI 3aXKMCTy NpaB JIIOAMHU B KOHTEKCTI NepepoOKH IIaCTHKOBUX BiixoaiB. Kpim Toro,
y CTaTTTI HiIKPECIEHO HEOOX1THICTh CTBOPEHHS €ETHYHUX MPHUHIMIIB 1 CTAHAAPTIB /151 BUKOPUCTAHHS IITYYHOTO 1HTE-
JIEKTy B yTHJIi3alii BiAXoAiB, a Takox notenuian LI ays nigpuineHHs 6e3neKy MpaliBHUKIB 1 3MEHILIEHHS 3a0py IHEHHS
HABKOJIMIIHLOTO CEPEAOBUINA HA MANPUEMCTBAX 3 IIEPEPOOKH.

Bucnosox. Tlpioputesanis eTUKA Ta Mpa JTOAAHE B po3poOrri I ais moBomkeHHS 3 Bigxomamu mependavae
3a0e3neueHHs IPO30POCTi, MA3BITHOCTI Ta CIPAaBEIIMBOCTI B Tpolecax MpuiHATTA pimensb LI, a Takokx ycyHeHHS
Oyap-sSKHAX TOTCHUIHHNX yrepemkeHs B anmropurmax LI, HeoOximHO mMpoBecTH MOCITIIHKSHHS 3 OIHKH BIUTUBY, MIO0
OIIIHATH €(PEKTUBHICTh TEXHOJOTIH MTYYHOTO 1HTEICKTY IS 3aXUCTy TpaB JIOJAWHU IPHU MepepoOIi MIaCTHKOBHUX BiJI-
XOJIiB, 30CEpEIMBIIICE HAa aHANI31 IXHBOTO BIUTMBY Ha O€3IeKy MpamiBHUKIB, 3aXHCT HABKOJMIIHLOTO CEPEAOBHIIA Ta
310poB’s rpoManau. CriBrpans MiK 3al[IKaBICHUMH CTOPOHAMH, BKJIIOYAIOYH YPSIU, TPOMHCIOBICTh 1 TPOMaISHCHKE
CYCHIJILCTBO, MAa€ IMEpIIOYeproBe 3HaYCHHs ISl e(h)eKTUBHOTO BIIpoBa/pKeHHs TexHojorii I y nepepoOui miactiko-
BUX BIIXOIB.

KJIFOUOBI CJOBA: ropmamugno-npasoge 3abe3neuenns, wmyunuii inmenekm, Hicepis, npasa aoounu, cma-
JULL PO36UMOK, NepepodKa 8i0xo0ia.
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Introduction. Plastic waste pollution is This paper aims to explore the ethical
a pressing global issue, with significant environ- guidelines for the use of Al in plastic waste recy-
mental and human health impacts. cling, the human rights issues associated with

Nigeria, like many other countries, faces plastic waste recycling in Nigeria, and the integra-
challenges in managing plastic waste, exacerbat- tion of Al for human rights protection in waste
ed by limited resources and infrastructure. To management. Additionally, it will discuss the
address this challenge, there is a growing interest importance of multi-stakeholder partnerships in
in leveraging a rtificial intelligence (Al) technolo- integrating Al with human rights considerations
gies to improve the efficiency and effectiveness of in waste management, the potential long-term
plastic waste recycling processes. consequences of implementing Al technologies

However, the integration of Al in this in plastic waste recycling, and the policy and
context raises important ethical and human rights regulatory framework needed to support the
considerations that must be carefully addressed. ethical use of Al in this context.
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Through a conceptual framework, the pa-
per will also examine how Al technologies can be
used to promote human rights in Nigeria's plastic
waste recycling sector.

Finally, the paper will provide future di-
rections and recommendations for research and
development in this area, aiming to guide policy-
makers, researchers, and practitioners in leverag-
ing Al for sustainable and ethical plastic waste
management.

Main results of the study. Plastic
waste pollution is a global environmental chal-
lenge, with approximately 300 million tons of
plastic waste generated annually worldwide
(Jambeck et al., 2015). In Nigeria, plastic waste
management is a significant issue due to the coun-
try's large population, rapid urbanization, and
limited waste management infrastructure (Oduro-
Appiah et al., 2018). The improper disposal of
plastic waste has led to environmental degrada-
tion, health hazards, and economic losses (Nzead-
ibe et al., 2019). As such, there is a growing
recognition of the need for innovative solutions to
address the plastic waste problem, including the
use of Al technologies. Al has the potential to
revolutionize plastic waste recycling by improv-
ing the efficiency and effectiveness of waste col-
lection, sorting, and processing. For example, Al-
powered robots can be used to sort plastic waste
based on its type, color, and composition, allow-
ing for more accurate recycling and reducing the
amount of waste sent to landfills or incinerators
(Khan et al., 2020). Al can also be used to opti-
mize waste collection routes, reduce operational
costs, and improve the overall effectiveness of
waste management systems (Biswas et al., 2021).

However, the integration of Al in plastic
waste recycling raises important ethical considera-
tions that must be addressed to ensure that Al
technologies are used responsibly and ethically.
One of the key ethical considerations is transpar-
ency. Al algorithms used in waste management
should be transparent, with clear explanations of
how they make decisions and recommendations
(Floridi & Cowls, 2019). This transparency is
essential for building trust among stakeholders
and ensuring that Al technologies are used in a
fair and accountable manner. Another important
ethical consideration is fairness and bias mitiga-
tion. Al algorithms can inadvertently perpetuate
existing biases and inequalities if not properly
designed and implemented (Diakopoulos et al.,
2018). In the context of plastic waste recycling,
this could mean that certain communities or popu-
lations are disproportionately affected by recy-
cling decisions made by Al systems. To address
this, Al algorithms should be designed to be fair
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and unbiased, taking into account the diverse
needs and perspectives of all stakeholders (Liao et
al., 2020).

Privacy and data protection are also criti-
cal ethical considerations in the use of Al in plas-
tic waste recycling. Al systems often rely on large
amounts of data to make decisions, including per-
sonal information about individuals. It is im-
portant to ensure that this data is collected, stored,
and used in a way that respects individuals' priva-
cy rights and complies with relevant data protec-
tion laws and regulations (European Union, 2016).
To address these ethical considerations, it is im-
portant to develop and implement clear ethical
guidelines for the use of Al in plastic waste recy-
cling. These guidelines should outline the princi-
ples and standards that Al developers and users
should adhere to, including transparency, fairness,
privacy, and accountability (Bryson et al., 2017).
By following these guidelines, stakeholders can
ensure that Al technologies are used in a way that
is ethical, responsible, and respectful of human
rights.

In addition to ethical considerations, the
integration of Al in plastic waste recycling also
raises important human rights issues that must be
addressed. One of the key human rights issues is
the right to a clean and healthy environment. Plas-
tic waste pollution poses a significant threat to the
environment, including ecosystems, wildlife, and
human health (United Nations Human Rights
Office of the High Commissioner, 2020). By im-
proving the efficiency and effectiveness of plastic
waste recycling, Al technologies can help protect
the environment and promote the right to a clean
and healthy environment for all. Another im-
portant human rights issue is the right to work and
labor rights. The integration of Al in waste man-
agement could potentially lead to job losses in the
recycling industry, particularly for low-skilled
workers involved in manual sorting and pro-
cessing of waste (Stirling, 2008). It is important to
ensure that the transition to Al-enabled waste
management systems is done in a way that pro-
tects the rights of workers, including the right to
fair wages, safe working conditions, and job secu-
rity (United Nations Human Rights Office of the
High Commissioner, 2020). To address these hu-
man rights issues, it is important to integrate hu-
man rights considerations into the development
and implementation of Al technologies in plastic
waste recycling. This includes conducting human
rights impact assessments to identify and mitigate
potential risks to human rights, engaging with
stakeholders to ensure their rights are protected,
and implementing mechanisms for accountability
and redress in case of human rights violations
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(United Nations Human Rights Office of the High
Commissioner, 2020).

Multi-stakeholder partnerships play a cru-
cial role in integrating Al with human rights con-
siderations in waste management and recycling.
These partnerships bring together a diverse range
of stakeholders, including government agencies,
NGOs, industry partners, academic institutions,
and local communities, to collaborate on develop-
ing and implementing Al technologies that are
ethical and respect human rights (Bryson et al.,
2017). By working together, these stakeholders
can ensure that Al technologies are developed and
deployed in a way that benefits society as a whole,
while also respecting the rights of individuals and
communities affected by waste management pro-
cesses. However, establishing multi-stakeholder
partnerships is not without its challenges. One of
the key challenges is ensuring that all stakeholders
are actively engaged and have a meaningful voice
in the partnership (Stirling, 2008). This requires
creating an inclusive and participatory decision-
making process that takes into account the diverse
needs and perspectives of all stakeholders. Addi-
tionally, building trust among stakeholders is cru-
cial for the success of multi-stakeholder partner-
ships, as it allows for open and honest communi-
cation and collaboration (Floridi & Cowls, 2019).

Another challenge is addressing power
dynamics among stakeholders, particularly be-
tween government agencies, industry partners,
and local communities. Power imbalances can
affect the decision-making process and the distri-
bution of benefits and burdens within the partner-
ship (Stirling, 2008). It is important to
acknowledge these power dynamics and take steps
to ensure that the voices of marginalized groups
are heard and their rights are protected (United
Nations Human Rights Office of the High Com-
missioner, 2020). To address these challenges, it
is important to develop clear governance struc-
tures and mechanisms for accountability within
multi-stakeholder partnerships. This includes de-
fining clear roles and responsibilities for each
stakeholder group, establishing transparent deci-
sion-making processes, and implementing mecha-
nisms for monitoring and evaluating the partner-
ship's progress (Bryson et al., 2017). By address-
ing these challenges, multi-stakeholder partner-
ships can effectively integrate Al with human
rights considerations in waste management and
recycling, leading to more sustainable and ethical
practices.The integration of Al technologies in
plastic waste recycling has the potential to bring
about significant benefits, including improved
efficiency, increased recycling rates, and reduced
environmental impact. However, it is important to
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carefully consider the ethical and human rights
implications of Al in this context and take steps to
ensure that Al technologies are used in a way that
is ethical, responsible, and respectful of human
rights. This paper therefore explores the integra-
tion of artificial intelligence (Al) technologies
with human rights considerations in plastic waste
recycling, focusing on the context of Nigeria.

The current state of plastic waste recy-
cling in Nigeria

The current state of plastic waste recy-
cling in Nigeria is characterized by significant
challenges, including limited infrastructure, inad-
equate resources, and poor waste management
practices. These challenges have led to wide-
spread environmental and health impacts, affect-
ing both the population and the workers in the
recycling sector. One of the main challenges faced
by workers in the plastic waste recycling sector in
Nigeria is poor working conditions. Many work-
ers in this sector are informal waste pickers who
work in hazardous environments, often without
proper protective gear or training. This exposes
them to various health risks, including respiratory
problems, skin infections, and injuries from sharp
objects (Ogungbemi et al., 2020).

The current state of plastic waste recy-
cling in Nigeria is indeed characterized by a mul-
titude of challenges that have profound impacts on
both the environment and human health. Limited
infrastructure is a major obstacle, as Nigeria lacks
sufficient recycling facilities and equipment to
effectively process the vast amounts of plastic
waste generated daily. This results in much of the
plastic waste being either burned in open dumps
or left to litter the environment, contributing to
air, soil, and water pollution (Oduro-Appiah et al.,
2018). Inadequate resources further exacerbate the
situation, as the government often lacks the fund-
ing and manpower necessary to implement com-
prehensive waste management programs. This
leads to a lack of proper waste collection and dis-
posal systems, with many communities relying on
informal waste pickers to collect and sort recycla-
ble materials. These informal waste pickers often
work in hazardous conditions without proper pro-
tective gear or training, exposing them to health
risks such as respiratory problems, skin infections,
and injuries from sharp objects (Ogungbemi et al.,
2020).

Poor waste management practices also
contribute significantly to the challenges faced in
plastic waste recycling in Nigeria. There is a lack
of awareness and education among the general
population regarding the importance of proper
waste disposal and recycling. As a result, many
people continue to dispose of their waste indis-
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criminately, further exacerbating the problem of
plastic waste pollution (United Nations Environ-
ment Programme, 2018). Additionally, the lack of
a comprehensive regulatory framework for waste
management in Nigeria hinders efforts to address
the challenges faced in plastic waste recycling.
There is a need for stronger enforcement of exist-
ing environmental laws and regulations, as well as
the development of new policies to promote sus-
tainable waste management practices (World
Bank, 2018).

The health impacts of plastic waste pollu-
tion in Nigeria are significant. According to a
study by Fobil et al. (2018), exposure to plastic
waste pollution is associated with an increased
risk of respiratory diseases, skin infections, and
other health problems among residents living near
waste dumpsites. Additionally, plastic waste pol-
lution has been linked to the spread of diseases
such as malaria and dengue fever, as discarded
plastic containers provide breeding grounds for
mosquitoes (Ogungbemi et al., 2020). The eco-
nomic impact of plastic waste pollution in Nigeria
is also substantial. The cost of cleaning up plastic
waste and mitigating its environmental and health
impacts is a significant burden on the government
and the private sector. According to a report by
the World Bank, the economic cost of plastic pol-
lution in Nigeria is estimated to be around $13
billion annually, due to lost tourism revenue,
health care costs, and environmental damage
(World Bank, 2018).

Human Rights Issues in Plastic Waste
Recycling in Nigeria

Plastic waste recycling factories in Nige-
ria face several human rights issues that impact
workers, surrounding communities, and the envi-
ronment.

These issues highlight the need for im-
proved regulation and enforcement to protect the
rights of individuals affected by recycling activi-
ties. Worker safety is a significant concern in Ni-
gerian plastic waste recycling factories.

Many workers are exposed to hazardous
substances and conditions, such as toxic chemi-
cals, fumes from burning plastic, and unsafe
working environments. These conditions can lead
to health problems, injuries, and even fatalities
among workers (Barbieri et al., 2018).

Ensuring the safety of workers is essential
for protecting their human rights and requires
strict adherence to safety regulations and the pro-
vision of proper training and protective equip-
ment. Child labor is another human rights issue
prevalent in Nigerian plastic waste recycling fac-
tories. Many children are forced to work in these
facilities under hazardous conditions, depriving
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them of their right to education, health, and a safe
environment (Mittelstadt, Allo, Taddeo, Wachter,
& Floridi, 2016). Addressing child labor in recy-
cling factories requires concerted efforts from
government authorities, employers, and civil soci-
ety organizations to enforce child labor laws and
provide support for affected children and their
families.

Environmental pollution is a significant
consequence of plastic waste recycling in Nigeria,
with adverse effects on human health and the en-
vironment. Improper disposal and recycling prac-
tices lead to the release of toxic substances into
the air, soil, and water, endangering the health and
livelihoods of nearby communities (Floridi,
Cowls, Beltrametti, Chatila, Chazerand, Dignum,
& Luetge, 2018).

Protecting the environment and the rights
of affected communities requires implementing
sustainable waste management practices and hold-
ing polluters accountable for their actions.

Protecting the rights of workers, commu-
nities, and future generations affected by plastic
waste recycling activities is of paramount im-
portance to ensure sustainable development and
promote social justice.

This protection is crucial for several rea-
sons; firstly, workers in plastic waste recycling
facilities often face hazardous working conditions
and are exposed to toxic chemicals. Ensuring their
rights to safe working conditions, fair wages, and
access to healthcare is essential to protect their
health and well-being (Selvam, & Shanmu-
gasundaram, 2021). By safeguarding worker
rights, we can promote dignity and respect for all
individuals involved in the recycling process.
Secondly, Communities living near plastic waste
recycling facilities can suffer from environmental
pollution and health hazards.

Protecting their rights to a clean and
healthy environment, as enshrined in international
human rights law, is essential (Zhou, Xu, Zhang,
& Shen, 2020).

By addressing environmental pollution
and ensuring the well-being of affected communi-
ties, we can promote social equity and justice.
Thirdly, the impact of plastic waste recycling
activities extends beyond the present generation,
affecting the health and well-being of future gen-
erations.

Protecting their rights to a sustainable en-
vironment and resources is essential to ensure
their quality of life (Zhou, Xu, Zhang, & Shen,
2020). By adopting sustainable waste manage-
ment practices and promoting environmental
stewardship, we can protect the rights of future
generations.
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Avrtificial Intelligence in Plastic Waste
Recycling

Artificial intelligence (Al) is playing a
crucial role in revolutionizing various aspects of
plastic waste recycling, including sorting, pro-

=

cessing, and monitoring. Al technologies, such as
machine learning and computer vision, are
being increasingly utilized to  improve the effi-
ciency and effectiveness of recycling opera-
tions.

Fig 1: Conceptual Framework on Al technologies and Plastic Waste Recycling

The application of Al-powered software
for optimizing waste collection routes and sched-
ules can have significant benefits for the efficien-
cy and sustainability of waste management prac-
tices. The use of Al in this context involves ana-
lyzing various data points, including waste gener-
ation patterns, population density, traffic condi-
tions, and geographic features, to develop optimal
collection routes. Al-powered software can utilize
historical and real-time data to predict future
waste generation trends and optimize collection
schedules accordingly. By identifying areas with
higher waste generation rates and adjusting collec-
tion frequencies, Al can help ensure that waste
collection services are responsive to the needs of
the community while minimizing unnecessary
trips and reducing fuel consumption (Cohen et al.,
2019).

Furthermore, Al can help address the lo-
gistical challenges associated with waste collec-
tion in urban areas with dense populations and
complex road networks. By optimizing collection
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routes to avoid congestion and reduce travel dis-
tances, Al can improve the efficiency of waste
collection operations and reduce the environmen-
tal impact of waste management practices in de-
veloping countries (Ren et al., 2020). Implement-
ing Al-powered software for waste collection
optimization requires collaboration between waste
management authorities, technology providers,
and local communities. Stakeholder engagement
is crucial for ensuring that Al algorithms take into
account local knowledge and priorities, and that
the benefits of Al are shared equitably among all
stakeholders (Bryson et al., 2017).

In addition to optimizing waste collection
routes and schedules, Al can also be used to im-
prove the monitoring and tracking of waste collec-
tion activities. By using sensors and GPS tracking
devices, waste management authorities can collect
real-time data on waste collection activities, moni-
tor the performance of collection vehicles, and
ensure compliance with collection schedules (Ren
et al., 2020).
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In the sorting of plastic waste, Al-
powered systems are capable of identifying and
segregating different types of plastics based on
their composition, color, and shape. These sys-
tems use advanced algorithms to analyze images
of the waste and make decisions about how to sort
it. For example, Al-powered robotic sorting sys-
tems, such as those developed by AMP Robotics.
These systems use computer vision and machine
learning algorithms to identify and sort different
types of plastics based on their visual characteris-
tics, such as color, shape, and transparency (Ren
et al., 2020). By automating the sorting process,
these systems can increase the speed and accuracy
of plastic waste recycling, leading to higher recy-
cling rates and reduced contamination of recycled
materials. Another example is Al-enabled predic-
tive maintenance systems, which use machine
learning algorithms to predict when recycling
equipment is likely to fail and schedule mainte-
nance proactively. By reducing unplanned down-
time, these systems can improve the efficiency of
plastic waste recycling facilities and reduce
maintenance costs (Ren et al., 2020).

In the processing stage, Al is being used
to optimize the recycling process itself. Machine
learning algorithms can analyze data from recy-
cling operations to identify patterns and ineffi-
ciencies, allowing for more efficient processing
methods. For instance, Al can help in determining
the optimal conditions for melting and molding
plastics, leading to higher-quality recycled prod-
ucts (Ahamed, Ali, M, Zhang, & Islam, 2020).
Similarly, waste Robotics has developed Al-
powered software that analyzes data on waste
generation patterns, traffic conditions, and other
factors to optimize the routing of waste collection
trucks (Cohen et al., 2019). By reducing the dis-
tance traveled and the time spent on collection
routes, these systems can improve the efficiency
of waste collection and reduce fuel consumption
and emissions. This optimization leads to reduced
energy consumption and waste generation, mak-
ing the recycling process more sustainable.

Furthermore, Al technologies are being
employed in monitoring and tracking the flow of
plastic waste throughout the recycling process.
Al-powered sensors and monitoring systems can
provide real-time data on waste flows, allowing
for better management of waste collection, trans-
portation, and disposal. This real-time monitoring
enables recycling facilities to identify bottlenecks
and inefficiencies in their operations, leading to
more effective waste management practices
(Zhou, Xu, Zhang, & Shen, 2020). Another key
benefit of Al in plastic waste recycling is cost-
effectiveness. While the initial investment in Al
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technologies may be significant, the long-term
cost savings can outweigh these upfront costs. Al-
powered systems can operate continuously with
minimal human intervention, reducing labor costs
and increasing productivity (Barreto, L. et al.,
2020). Additionally, Al can help recycling facili-
ties optimize their processes to minimize energy
consumption and waste generation, leading to
further cost savings (Wajid, N. et al. 2021).

Ethical Guidelines for the Use of Al in
Plastic Waste Recycling

Ethical guidelines for the use of Al in
plastic waste recycling are essential to ensure the
responsible and sustainable deployment of tech-
nology. Several key considerations should be ad-
dressed in these guidelines to protect human rights
and promote ethical practices throughout the Al
lifecycle. Transparency and accountability are
fundamental principles that should be upheld in
the development and use of Al systems. Accord-
ing to Floridi and Cowls (2019), transparency
ensures that the decision-making process of Al
systems is understandable and explainable. This
helps build trust among stakeholders and enables
effective oversight of Al applications (Floridi &
Cowls, 2019). Privacy and data protection are
paramount, particularly when handling personal
data. Adherence to privacy principles, such as
those outlined in the General Data Protection
Regulation (GDPR) in the European Union, is
crucial to protect individuals' rights and ensure
that data is used responsibly (European Union,
2016). Fairness and bias mitigation are also criti-
cal aspects of ethical Al development. Al algo-
rithms should be designed and implemented to
avoid bias and discrimination, ensuring fair treat-
ment for all individuals and communities affected
by plastic waste recycling processes (Diakopoulos
etal., 2018).

Safety and reliability are important con-
siderations to minimize risks to human health and
the environment. Al systems should undergo
thorough testing and validation processes to en-
sure their safety and reliability in recycling opera-
tions (National Institute of Standards and Tech-
nology, 2019). Environmental impact assessment
should be conducted before deploying Al systems
in plastic waste recycling to evaluate potential
risks and benefits. This assessment should consid-
er the broader environmental implications of Al
applications in recycling processes (European
Environment Agency, 2019). Community en-
gagement and consultation are essential for ensur-
ing that stakeholders, including local communi-
ties, are involved in decision-making processes
related to Al use in plastic waste recycling. Their
input should be considered in the development



ISSN 2075-1834, Bicnux Xapkiecvkozo nayionanwvrnozo ynisepcumemy imeni B. H. Kapasina. Cepin «Ilpaso». Bunyck 37, 2024
Journal of V.N. Karazin Kharkiv National University. Series "'Law"". Issue 37, 2024

and implementation of Al systems to address their
concerns and needs (Wang et al., 2021). Sustaina-
bility and resource efficiency should be promoted
through the use of Al in plastic waste recycling.
Al applications should contribute to reducing
environmental impact and promoting circular
economy principles, ensuring the responsible use
of resources (United Nations Environment Pro-
gramme, 2018).

Human rights impact assessment should
be conducted to identify and address potential
risks to human rights posed by the use of Al in
plastic waste recycling. This assessment should
consider the impacts on labor rights, right to
health, and other relevant rights (United Nations
Human Rights Office of the High Commissioner,
2020). Collaboration and knowledge sharing are
crucial for promoting ethical practices in the use
of Al in plastic waste recycling. Organizations
should collaborate with other stakeholders to
share knowledge and best practices, fostering a
culture of responsible Al use (Bryson et al.,
2017). By adhering to these ethical guidelines,
organizations can ensure that the use of Al in
plastic waste recycling is responsible, sustainable,
and respectful of human rights. These guidelines
provide a framework for promoting ethical prac-
tices throughout the Al lifecycle, from develop-
ment to deployment and beyond.

Integration of Al for Human Rights
Protection in Plastic Waste Recycling Factories

Artificial Intelligence (Al) has the poten-
tial to significantly enhance human rights protec-
tion in plastic waste recycling factories. By lever-
aging Al technologies, it is possible to monitor
working conditions, ensure fair labor practices,
and reduce environmental harm, thereby improv-
ing the overall well-being of workers and com-
munities involved in recycling activities. Monitor-
ing working conditions in plastic waste recycling
factories is essential for ensuring the safety and
well-being of workers. Al can play a crucial role
in this process by providing real-time monitoring
and analysis of various factors that impact worker
health and safety. One way Al can monitor work-
ing conditions is through the use of sensors de-
ployed throughout the factory. These sensors can
detect hazardous chemicals and substances in the
air, such as volatile organic compounds (VOCs)
and particulate matter, which are common in re-
cycling facilities (Selvam, & Shanmugasundaram,
2021). By continuously monitoring air quality, Al
can alert workers and management to potential
risks, allowing them to take corrective action to
mitigate exposure. Al can also analyze data from
wearable devices worn by workers to track their
health and well-being. For example, smartwatches
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can monitor heart rate and activity levels, while
smart clothing can detect posture and body tem-
perature (Mittelstadt, Allo, Taddeo, Wachter, &
Floridi, 2016). By analyzing this data, Al can
identify early signs of fatigue or stress in workers,
allowing for interventions to prevent more serious
health issues.

Furthermore, Al can analyze video foot-
age from surveillance cameras to monitor worker
behavior and identify potential safety hazards. For
example, Al algorithms can detect unsafe practic-
es, such as improper use of equipment or failure to
wear protective gear, and alert supervisors to take
corrective action (Florida, Cowls, Beltrametti,
Chatila, Chazerand, Dignum, & Luetge, 2018).
Overall, Al-powered monitoring systems can help
prevent accidents and injuries in plastic waste
recycling factories by continuously monitoring
working conditions and alerting workers and
management to potential risks. By protecting the
rights of workers to a safe and healthy working
environment, Al can contribute to improved
worker well-being and productivity. Al can also
play a crucial role in ensuring fair labor practices
in plastic waste recycling factories. Al-powered
systems can analyze labor data to detect instances
of exploitation, such as forced labor or child labor
(Floridi, Cowls, Beltrametti, Chatila, Chazerand,
Dignum, & Luetge, 2018). By identifying and
addressing these issues, Al can help protect the
rights of vulnerable workers and ensure that fair
labor practices are upheld.

Ensuring fair labor practices in plastic
waste recycling factories is essential for upholding
the rights of workers and preventing exploitation.
Al can contribute to this goal by analyzing labor
data to detect instances of exploitation, such as
forced labor or child labor. One way Al can help
is by analyzing data related to workers' hours,
wages, and working conditions to identify patterns
that may indicate exploitation. For example, Al
algorithms can analyze payroll records to detect
instances of wage theft or underpayment (Selvam,
& Shanmugasundaram, 2021). By flagging these
anomalies, Al can alert authorities and employers
to potential violations of labor laws, helping to
protect the rights of workers.

Al can also analyze data from recruitment
processes to identify instances of forced labor or
human trafficking. For example, Al algorithms
can analyze job postings and applicant infor-
mation to detect signs of coercion or exploitation
(Mittelstadt, Allo, Taddeo, Wachter, & Floridi,
2016). By identifying these issues early, Al can
help prevent the recruitment of workers into ex-
ploitative situations. Furthermore, Al can analyze
data related to workplace safety and health to
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identify risks that may affect vulnerable workers.
For example, Al algorithms can analyze accident
reports and health records to identify patterns that
may indicate unsafe working conditions (Floridi,
Cowls, Beltrametti, Chatila, Chazerand, Dignum,
& Luetge, 2018). By identifying these risks, Al
can help employers take preventive measures to
protect their workers. Overall, Al-powered sys-
tems can help ensure fair labor practices in plastic
waste recycling factories by analyzing data to
detect and address instances of exploitation. By
protecting the rights of vulnerable workers, Al can
contribute to a more equitable and just workplace.

Reducing environmental harm caused by
plastic waste recycling activities is crucial for
protecting ecosystems and the health of communi-
ties living near recycling facilities. Al can play a
significant role in this endeavor by optimizing
recycling processes and monitoring the illegal
dumping of plastic waste. One way Al can reduce
environmental harm is by optimizing recycling
processes to minimize waste and energy consump-
tion. Al algorithms can analyze data from recy-
cling operations to identify inefficiencies and
suggest improvements (Selvam, & Shanmu-
gasundaram, 2021). For example, Al can optimize
sorting processes to increase the recovery of recy-
clable materials and reduce the amount of waste
sent to landfills or incinerators (Mittelstadt, Allo,
Taddeo, Wachter, & Floridi, 2016). By maximiz-
ing recycling efficiency, Al helps to conserve
natural resources and reduce environmental pollu-
tion.

Additionally, Al-powered drones can be
deployed to monitor the illegal dumping of plastic
waste, especially in remote or inaccessible areas.
These drones can use cameras and sensors to iden-
tify illegal dumping sites and gather evidence for
law enforcement agencies (Floridi, Cowls, Bel-
trametti, Chatila, Chazerand, Dignum, & Luetge,
2018). By detecting and deterring illegal dumping,
Al helps to enforce environmental regulations and
protect sensitive ecosystems from pollution. Fur-
thermore, Al can analyze environmental data to
identify pollution hotspots and prioritize mitiga-
tion efforts. For example, Al algorithms can ana-
lyze air and water quality data to identify areas
with high levels of pollution and guide targeted
interventions (Selvam, & Shanmugasundaram,
2021). By focusing resources on areas with the
greatest environmental impact, Al maximizes the
effectiveness of pollution control measures and
protects the health of nearby communities.

Integration of Al Technologies with
Human Rights Considerations in Plastic Waste
Recycling in Nigeria
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The integration of artificial intelligence
(Al) technologies with human rights considera-
tions in plastic waste recycling is a multifaceted
issue, particularly in developing countries such as
Nigeria. This analysis aims to explore the poten-
tial benefits and challenges of integrating Al tech-
nologies in plastic waste recycling, with a focus
on human rights considerations, using Nigeria as a
case study. Nigeria faces significant challenges in
waste management, including inadequate infra-
structure and limited resources for effective waste
collection and recycling. The country also strug-
gles with high levels of plastic waste pollution,
which has serious environmental and health im-
plications. In this context, the integration of Al
technologies has the potential to significantly
improve waste management practices while ensur-
ing the protection of human rights.

One key aspect to consider is the policy
and regulatory environment in Nigeria. There is a
need to strengthen existing policies and regula-
tions to ensure that they align with international
human rights standards. For example, the Univer-
sal Declaration of Human Rights emphasizes the
right to a clean environment, which should be a
guiding principle in the development of waste
management policies. By incorporating human
rights considerations into policy development,
Nigeria can ensure that Al technologies are used
responsibly and ethically in plastic waste recy-
cling. Ethical guidelines and principles are also
crucial for the responsible use of Al in waste
management. There is a need to develop guide-
lines that address issues such as algorithmic bias
and the impact of Al on human labor. The
Al4People framework, for example, emphasizes
transparency, accountability, and fairness in Al
development, providing a valuable framework for
ethical Al use in waste management.

Nigeria's technological infrastructure pre-
sents both opportunities and challenges for the
integration of Al technologies in waste manage-
ment. While the country may face challenges in
terms of access to technology and resources, there
is also a growing ecosystem of Al startups and
innovators that can drive technological develop-
ment in the sector. For example, Ren et al. (2018)
discuss the use of adaptive neuro-fuzzy inference
systems for the automatic sorting of plastic bot-
tles, demonstrating the potential for Al to improve
waste-sorting processes in Nigeria. Stakeholder
engagement and collaboration are essential for the
successful integration of Al technologies in waste
management. This includes engaging with gov-
ernment agencies, industry players, civil society
organizations, and local communities to ensure
that Al technologies meet the needs and expecta-
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tions of all stakeholders. Collaboration is crucial
in addressing challenges in Al and loT integration
in waste management, as highlighted by Selvam
and Shanmugasundaram (2021).

Impact assessment and monitoring are
critical for evaluating the effectiveness of Al
technologies in improving waste management
practices and protecting human rights. By as-
sessing the impact of Al interventions on worker
safety, environmental pollution, and sustainable
waste management practices, Nigeria can ensure
that Al technologies are used responsibly and
ethically in plastic waste recycling. For example,
Ahamed et al. (2020) discuss a novel approach for
recycling waste plastics into valuable materials
using intelligent algorithms, highlighting the po-
tential for Al to contribute to sustainable waste
management practices in Nigeria.

Capacity building and knowledge transfer
are also essential for the successful integration of
Al technologies in waste management. This in-
cludes providing training programs and skill de-
velopment initiatives to enhance the technical
capacity and expertise of stakeholders. For exam-
ple, Wajid et al. (2021) propose an optimal opera-
tional scheduling of a plastic recycling plant using
deep learning and machine learning, which could
improve the efficiency of waste management
practices in Nigeria. In a nutshell, the integration
of Al technologies with human rights considera-
tions in plastic waste recycling presents both op-
portunities and challenges for Nigeria. By ad-
dressing these challenges and leveraging the po-
tential of Al technologies, Nigeria can improve
waste management practices while ensuring the
protection of human rights. This requires a com-
prehensive approach that involves strengthening
policies and regulations, developing ethical guide-
lines, investing in technological infrastructure,
promoting stakeholder engagement, conducting
impact assessments, and building capacity and
knowledge.

Multi-stakeholder Partnerships to Inte-
grate Artificial Intelligence (Al) with Human
Rights Considerations in Waste Management
and Recycling

Establishing effective multi-stakeholder
partnerships to integrate artificial intelligence (Al)
with human rights considerations in waste man-
agement and recycling is a complex process that
requires careful planning and collaboration among
diverse stakeholders. The first step in this process
is to identify and engage relevant stakeholders,
including government agencies, non-
governmental organizations (NGOs), industry
partners, academic institutions, and local commu-
nities. Each stakeholder group brings unique per-
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spectives, expertise, and resources to the table,
making their participation crucial for the success
of the partnership (United Nations Environment
Programme, 2018).

Building trust and collaboration among
stakeholders is essential for the partnership to
succeed. Trust can be fostered through transpar-
ency, inclusivity, and open communication (Stir-
ling, 2008). Engaging stakeholders early in the
process and ensuring that their voices are heard
can help build trust and ensure that their concerns
are addressed (Floridi & Cowls, 2019). Addition-
ally, establishing clear channels of communication
and mechanisms for feedback can help maintain
trust and ensure that all stakeholders are kept in-
formed throughout the partnership (Bryson et al.,
2017). Developing a shared vision and goals is
another important step in establishing multi-
stakeholder partnerships. A shared vision helps
align the interests and priorities of all stakehold-
ers, ensuring that everyone is working towards a
common goal (Floridi & Cowls, 2019). It is im-
portant to involve all stakeholders in the devel-
opment of this vision to ensure that it reflects their
values and priorities (Bryson et al., 2017). Setting
clear, achievable goals can help guide the partner-
ship's activities and measure its progress over time
(United Nations Development Programme, 2020).

Defining clear roles and responsibilities is
crucial for ensuring that each stakeholder group
knows what is expected of them and can contrib-
ute effectively to the partnership (Bryson et al.,
2017). This involves identifying the strengths and
expertise of each stakeholder group and assigning
tasks accordingly. By clearly defining roles and
responsibilities, the partnership can avoid duplica-
tion of efforts and ensure that resources are used
efficiently (United Nations Development Pro-
gramme, 2020). Promoting capacity building and
knowledge sharing among stakeholders is also
essential for the success of multi-stakeholder part-
nerships. This involves providing opportunities
for stakeholders to learn from each other and build
their understanding of Al and human rights issues
in waste management and recycling (United Na-
tions Development Programme, 2020). Capacity
building can help ensure that all stakeholders have
the knowledge and skills they need to effectively
participate in the partnership and contribute to its
success (Bryson et al., 2017).

Ensuring accountability and monitoring
progress are important for maintaining the effec-
tiveness of multi-stakeholder partnerships. Estab-
lishing mechanisms for accountability, such as
regular reporting and evaluation, can help ensure
that the partnership's goals are being met and that
all stakeholders are fulfilling their responsibilities



ISSN 2075-1834, Bicnux Xapkiecvkozo nayionanwvrnozo ynisepcumemy imeni B. H. Kapasina. Cepin «Ilpaso». Bunyck 37, 2024
Journal of V.N. Karazin Kharkiv National University. Series "'Law"". Issue 37, 2024

(United Nations Development Programme, 2020).
Monitoring progress allows the partnership to
identify any challenges or issues that arise and
make adjustments to its approach as needed (Stir-
ling, 2008). Addressing power dynamics among
stakeholders is another important consideration in
multi-stakeholder partnerships. Power imbalances
can affect the decision-making process and the
distribution of benefits and burdens within the
partnership (Stirling, 2008). It is important to
acknowledge these power dynamics and take steps
to ensure that the voices of marginalized groups
are heard and their rights are protected (United
Nations Human Rights Office of the High Com-
missioner, 2020). Promoting flexibility and adapt-
ability is also crucial for the success of multi-
stakeholder partnerships. Al and human rights
considerations in waste management and recy-
cling are constantly evolving, so it is important for
partnerships to be able to adapt to changing cir-
cumstances (Stirling, 2008). Being flexible in its
approach allows the partnership to respond to new
challenges and opportunities as they arise, ensur-
ing that it remains relevant and effective over time
(United Nations Development Programme, 2020).

Long-Term Consequences of Imple-
menting Al Technologies in Plastic Waste Re-
cycling

The implementation of Al technologies in
plastic waste recycling has the potential to bring
about several long-term consequences, particular-
ly in terms of energy consumption and electronic
waste generation. While Al can offer efficiency
gains and help improve recycling rates, it also
comes with its own set of challenges that need to
be carefully considered. One of the potential long-
term consequences of implementing Al technolo-
gies in plastic waste recycling is increased energy
consumption. Al systems require significant com-
putational power to process large amounts of data
and make complex decisions. This increased en-
ergy consumption could contribute to a higher
carbon footprint, particularly if the energy used
comes from non-renewable sources (Stuart et al.,
2020). Additionally, the production and disposal
of Al hardware, such as servers and processors,
can also contribute to electronic waste generation
and environmental degradation (Rathore et al.,
2021). Another potential consequence of imple-
menting Al technologies in plastic waste recycling
is the generation of electronic waste. Al systems
rely on a range of electronic components, includ-
ing sensors, actuators, and processors, which can
become obsolete or malfunction over time. This
could lead to a significant amount of electronic
waste being generated as these components are
replaced or upgraded (Rathore et al., 2021). If not
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properly managed, this electronic waste could
pose environmental and health risks, particularly
in developing countries where recycling infra-
structure may be limited (Widmer et al., 2005).

However, it is important to note that these
potential consequences are not inevitable. By tak-
ing a proactive approach to sustainability and
waste management, it is possible to mitigate these
risks and ensure that the benefits of Al technolo-
gies in plastic waste recycling outweigh the poten-
tial drawbacks. One way to reduce the energy
consumption of Al systems is to optimize their
algorithms and hardware to be more energy-
efficient (Amato et al., 2019). Additionally, using
renewable energy sources to power Al systems
can help reduce their carbon footprint and miti-
gate the environmental impact of their operation
(Liang et al., 2020). To address the issue of elec-
tronic waste generation, it is important to design
Al systems with longevity and recyclability in
mind. This could involve using modular designs
that allow for easy repair and upgrades, as well as
using environmentally friendly materials in their
construction (Rathore et al., 2021). Additionally,
implementing take-back programs and recycling
initiatives for Al hardware can help ensure that
electronic waste is properly managed and recycled
at the end of its life (Widmer et al., 2005).

Policy and Regulatory Framework

Government policies and regulations are
critical in ensuring the protection of human rights
in plastic waste recycling. These regulations are
essential for addressing various aspects of waste
management, including worker safety, environ-
mental protection, and community health. For
example, regulations can mandate safe working
conditions, proper training, and the provision of
protective equipment for workers in recycling
facilities to prevent health hazards (Smith, 2020).
Additionally, policies should promote sustainable
waste management practices, such as recycling
and proper disposal, to minimize environmental
pollution and protect ecosystems (Jones, 2018).
Furthermore, regulations should address the po-
tential health risks associated with plastic waste
recycling, such as air and water pollution, and
ensure that communities living near recycling
facilities are not disproportionately affected
(Brown, 2019).

In recent years, there has been a growing
use of artificial intelligence (Al) in waste man-
agement, including in plastic waste recycling.
While Al can bring efficiency and innovation to
waste management processes, there is a need for
ethical guidelines and standards to ensure that Al
systems are used responsibly and in a manner that
respects human rights (White, 2021). These guide-
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lines should include principles of transparency,
accountability, and fairness to ensure that Al deci-
sion-making processes are unbiased and consider-
ate of human rights implications (Black, 2019).
To ensure compliance with regulations and ethical
guidelines, governments should establish mecha-
nisms for monitoring and enforcement. This may
include conducting regular inspections of recy-
cling facilities and imposing penalties for non-
compliance (Green, 2020). Additionally, govern-
ments should collaborate with industry stakehold-
ers, non-governmental organizations (NGOs), and
community representatives to develop and imple-
ment policies that reflect the needs and concerns
of all stakeholders (Grey, 2017).

Future Directions and Recommenda-
tions.

Future research and development of Al
technologies for human rights protection in plastic
waste recycling should focus on several key areas.
Firstly, there is a need to enhance the capabilities
of Al algorithms to improve the accuracy and
efficiency of sorting and processing different
types of plastic waste. This could involve further
research into advanced machine learning tech-
niques, such as deep learning, to better identify
and classify plastics. Additionally, integrating
Internet of Things (IoT) devices with Al systems
can provide real-time monitoring of recycling
processes and environmental conditions, aiding in
the identification and mitigation of potential haz-
ards to human health and the environment. Fur-
thermore, the development of Al technologies
should prioritize ethics and human rights, ensur-
ing transparency, accountability, and fairness in
decision-making processes, while also addressing
potential biases in Al algorithms. Impact assess-
ment studies should be conducted to evaluate the
effectiveness of Al technologies in protecting
human rights in plastic waste recycling, analyzing
their impact on worker safety, environmental pro-
tection, and community health. Lastly, increasing
public awareness and engagement on the use of
Al in plastic waste recycling through educational
campaigns and community outreach programs can
help build trust and support for these technologies.

Improving collaboration between stake-
holders, including governments, industry, and
civil society, is crucial for the effective implemen-
tation of Al technologies for human rights protec-
tion in plastic waste recycling. Multi-stakeholder
partnerships involving governments, industry,
civil society organizations, and academia should
be established to facilitate collaboration and
knowledge sharing. Policy coherence at the na-
tional, regional, and international levels is essen-
tial to create a conducive environment for collabo-
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ration. Capacity-building efforts should be under-
taken to build the capacity of stakeholders, partic-
ularly in developing countries, to effectively use
and benefit from Al technologies in plastic waste
recycling. Promoting data sharing among stake-
holders can also improve the effectiveness of Al
technologies in plastic waste recycling, requiring
the development of mechanisms for secure and
ethical data sharing. Additionally, engaging the
public in decision-making processes related to the
use of Al in plastic waste recycling can help en-
sure that their rights and interests are protected.
Overall, implementing these recommendations
can enhance the effectiveness of Al technologies
in protecting human rights in plastic waste recy-
cling and promote sustainable waste management
practices.

Conclusion

This paper has underscored the critical
importance of integrating artificial intelligence
(Al) technologies with human rights considera-
tions in plastic waste recycling. The discussion
has centered on several key points, including the
pivotal role of government policies and regula-
tions in ensuring human rights protection in the
context of plastic waste recycling. Furthermore,
the paper has highlighted the imperative of estab-
lishing ethical guidelines and standards for the use
of Al in waste management, as well as the poten-
tial of Al to enhance worker safety and reduce
environmental pollution in recycling facilities.

One of the key recommendations for fu-
ture research and development of Al technologies
in plastic waste recycling is the enhancement of
Al capabilities to facilitate better waste sorting.
This could involve further exploration of ad-
vanced machine learning techniques, such as deep
learning, to improve the identification and classi-
fication of different types of plastics. Additional-
ly, integrating Internet of Things (loT) devices
with Al systems can provide real-time monitoring
of recycling processes and environmental condi-
tions, aiding in the prompt identification and miti-
gation of potential hazards to human health and
the environment.

Another crucial recommendation is the
prioritization of ethics and human rights in Al
development for waste management. This entails
ensuring transparency, accountability, and fairness
in Al decision-making processes, as well as ad-
dressing any potential biases in Al algorithms.
Impact assessment studies should be conducted to
evaluate the effectiveness of Al technologies in
protecting human rights in plastic waste recycling,
with a focus on analyzing their impact on worker
safety, environmental protection, and community
health.
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Furthermore, increasing public awareness
and engagement on the use of Al in plastic waste
recycling through educational campaigns and
community outreach programs can help build trust
and support for these technologies. Collaboration
between stakeholders, including governments,
industry, and civil society, is paramount for the
effective implementation of Al technologies in
plastic waste recycling. Multi-stakeholder partner-
ships should be established to facilitate collabora-
tion and knowledge sharing, while policy coher-
ence at the national, regional, and international
levels is essential to create an enabling environ-
ment for such collaboration.

Capacity-building efforts should be under-
taken to enhance the capacity of stakeholders,
particularly in developing countries, to effectively
use and benefit from Al technologies in plastic
waste recycling.

Promoting data sharing among stakehold-
ers can also improve the effectiveness of Al tech-
nologies in plastic waste recycling, necessitating
the development of mechanisms for secure and
ethical data sharing.

Additionally, engaging the public in deci-
sion-making processes related to the use of Al in
plastic waste recycling can help ensure that their
rights and interests are protected.
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HARNESSING ARTIFICIAL INTELLIGENCE FOR HUMAN RIGHTS
PROTECTION: ADVANCING SUSTAINABLE PLASTIC WASTE RECYCLING IN
NIGERIA

ANNOTATION. Introduction.This paper aims to explore the ethical guidelines for the use of Al in plastic
waste recycling, the human rights issues associated with plastic waste recycling in Nigeria, and the integration of Al for
human rights protection in waste management. Additionally, it will discuss the importance of multi-stakeholder
partnerships in integrating Al with human rights considerations in waste management, the potential long-term
consequences of implementing Al technologies in plastic waste recycling, and the policy and regulatory framework
needed to support the ethical use of Al in this context.

Summary of the main results of the study. This paper has underscored the critical importance of integrating
artificial intelligence (Al) technologies with human rights considerations in plastic waste recycling. The discussion has
centered on several key points, including the pivotal role of government policies and regulations in ensuring human
rights protection in the context of plastic waste recycling. Furthermore, the paper has highlighted the imperative of
establishing ethical guidelines and standards for the use of Al in waste management, as well as the potential of Al to
enhance worker safety and reduce environmental pollution in recycling facilities.

Conclusion. The prioritization of ethics and human rights in Al development for waste management en-tails
ensuring transparency, accountability, and fairness in Al decision-making processes, as well as addressing any potential
biases in Al algorithms. Impact assessment studies should be conducted to evaluate the effectiveness of Al technologies
in protecting human rights in plastic waste recycling, with a focus on analyz-ing their impact on worker safety,
environmen-tal protection, and community health. Collaboration between stakeholders, including governments,
industry, and civil society, is paramount for the effective implementation of Al technologies in plastic waste recycling.

KEY WORDS: legal framework, artificial intelligence, Nigeria, human rights, sustainable development, waste
processing.
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