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Environmental pollution remains a pressing challenge in Nigeria, driven by rapid
industrialization, urbanization, and inadequate waste management systems. The study aimed at
assessing environmental pollution and integrated mitigation strategies in Nigeria. The objectives
of the study are to provide a comprehensive outlook on the sources, causes, and impacts of
pollution across air, water, and soil environments in Nigeria, highlighting major pollutants, their
sources, and impacts on ecosystems and public health. The study synthesizes data from peer-
reviewed literature, governmental reports, and international databases to provide a
comprehensive outlook on Environmental contamination. The findings identify industrial
effluents, vehicular emissions, agricultural runoff, oil exploration activities, and improper waste
disposal as the predominant sources of pollution in Nigeria. Notably, over five decades, oil
exploration in the Niger Delta has resulted in the spillage of more than 13 million barrels of crude
oil, leading to severe contamination of water, air, and soil. Additionally, urban centers like Lagos
have witnessed a 20% increase in respiratory illnesses due to vehicular emissions, with particulate
matter (PM2.5) levels exceeding World Health Organization (WHO) thresholds by over 300%.
Moreover, only 30% of the urban population in Nigeria has access to formal waste collection
services, leaving the majority dependent on informal and unsafe practices that significantly
contribute to air and soil pollution. The study identifies contributing factors such as inadequate
enforcement of environmental regulations, limited public awareness, and a lack of infrastructure
for effective waste management and pollution control. The resultant impacts include biodiversity
loss, soil degradation, water contamination, respiratory disorders, and heightened incidences of
cancer and neurological conditions. For example, agricultural runoff containing pesticides and
fertilizers has been linked to water pollution and disruptions in aquatic ecosystems, further
intensifying biodiversity loss. To address these challenges, the study advocates for the adoption
of Integrated Pollution Prevention and Control (IPPC) strategies, emphasizing a holistic approach
to sustainable environmental management. By integrating advanced technologies, stringent
regulations, and stakeholder participation, the proposed IPPC framework aims to mitigate
pollution levels, enhance environmental resilience, and promote sustainable development in
Nigeria. Implementing such strategies could potentially reduce pollution levels by up to 40%
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within five years, as observed in similar interventions in other developing countries. The study

recommends the need for strengthening institutional frameworks, enhancing monitoring
systems, and fostering community engagement to ensure effective implementation of pollution
prevention policies.

Keywords: Environment, Pollution, Unlocking, Integrated Strategies, Sustainability.

Nigeria is grappling with severe environmental pollution challenges driven by rapid
urbanization, industrial expansion, and inadequate waste management. Pollution, which
encompasses any human activity degrading the environment's quality, remains one of
humanity's greatest existential threats. Globally, pollution accounts for significant health
impacts; for instance, it caused an estimated g million premature deaths in 2015 more than
malaria, HIV/AIDS, and tuberculosis combined (Landrigan et al., 2017). In Nigeria, the
situation is exacerbated by poverty, weak enforcement of environmental legislation, and
limited awareness of pollution's various forms (Muralikrishna & Manickam, 2017).

Human activities such as deforestation, bush burning, improper waste disposal, and the use
of harmful chemicals in agriculture significantly contribute to air, water, and soil pollution.
These practices not only affect humans but also disrupt aquatic and terrestrial ecosystems,
jeopardizing microorganisms critical for ecological balance. In densely populated Nigerian
cities like Kano, Lagos and Port Harcourt, pollution levels have escalated due to increased
human activity (Ukaogo et al., 2020).

Furthermore, Nigeria is contended with transboundary pollution, such as toxic waste
imports disquised as electronic donations. Harmful materials, including particulate matter,
toxic metals, and gaseous pollutants, find their way into the atmosphere, water bodies, and
soil. Activities like illegal dumping, mining, and landfills exacerbate these issues, while weak
legislation and enforcement allow harmful practices to persist (Innocent & Olusegun, 2019)
The health and environmental consequences of pollution in Nigeria are profound.
Vulnerable groups such as children, low-income earners, and the elderly bear the brunt of
these effects. Air pollution, driven by vehicle emissions, industrial activities, and gas flaring,
contributes to respiratory and cardiovascular diseases. Water pollution from oil spills,
industrial effluents, and agricultural runoff exacerbates waterborne illnesses like cholera
and typhoid. Similarly, soil contamination from pesticides, mining, and improper waste
disposal threatens food security and exposes communities to heavy metals, leading to
chronic health issues while Noise pollution, prevalent in urban centers of Nigeria, disrupts
human well-being and wildlife habitats. (Pona et al., 2021).The impacts are severe not only
forhuman health but also for ecosystems, as pollutants destabilize natural processes critical
for sustainability. For instance, oil spills in the Niger Delta region of Nigeria destroy
mangroves, disrupt fisheries, and lead to long-term ecological damage (Onyena & Sam,
2020). Despite this, mitigation efforts remain fragmented and costly.
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Existing studies highlight the sources, impacts, and mitigation strategies of pollution in

Nigeria (Adepoju et al., 2024; Ifeanyi- Amali, 2024, Fagorite et al., 2021; Ityavyar and Tyav,
2020), but there is limited integration of these findings into a cohesive and actionable
framework for addressing pollution comprehensively. Current efforts often lack
coordination, relying on sector-specific interventions that fail to address the
interconnected nature of pollution. Additionally, data on the effectiveness of mitigation
measures remains sparse, particularly in terms of long-term environmental and public
health outcomes. These gaps necessitate the needs for an integrated approach that
combines technological innovations, regulatory enforcement, and community
engagement to achieve sustainable pollution control. It is against this background that this
paper aimed to review the environmental pollution outlook of Nigeria and provide possible
recommendations for sustainable environmental management. The study seeks to bridge
the divide between fragmented mitigation efforts and the need for a holistic strategy,
ultimately contributing to the development of a sustainable and resilient environmental
management framework for Nigeria.

The Study Area

Nigeria often referred to as the "Giant of Africa” is located between latitudes 4° and 14
North, and longitudes 3" and 15° East in West Africa (Fig 1). Nigeria shares its borders with
several countries, Nigerto the north, Chad and Cameroon to the east and Benin to the west.
It is the most populated country on the African continent. As of 2023, it has a projected
population of over 220 million people, making it the 7th most populated country in the
world (Igwe, 2024). The country is geographically divided into distinct regions: the northern
region, which borders the Sahara Desert, and the southern region, which is bordered by the
Atlantic Ocean. The northern states experience arid and semi-arid climates, characterized
by sparse vegetation and lower rainfall levels. The southern states boast tropical rainforests
and receive abundant rainfall, fostering lush vegetation and extensive river systems.
(Adeleye, Connor and Haberle, 2021).

Nigeria is among Africa's largest economies with a Gross Domestic Product (GDP)
estimated at $477 billion in 2023. Its economy is driven primarily by its vast oil and gas
reserves (Adogamhe, 2024). As one of the continent's largest crude oil exporters, petroleum
contributes approximately 90% of its export earnings and around 7.5% of its GDP. Beyond
oil, agriculture plays a vital role, employing more than 35% of the workforce and growing
staples like cassava, yam, maize, and rice (Usman, 2022). The industrial sector, including
manufacturing and mining, is fast growing. The country’s environment is shaped by its vast
natural resources, growing population and economic activities (Makarem et al., 2016).
Agriculture, crude oil production, and industrialization are key drivers of the nation’s
economy but are also significant contributors to environmental degradation.
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The method employed for this review involved a comprehensive search across prominent
academic databases such as PubMed, Google Scholar, Science Direct, and Web of Science.

Utilizing a combination of keywords including "Nigeria," "Environment," "pollution,"
"integrated," "prevention" and "strategy," the search targeted peer-reviewed articles,
research reports, government publications and other relevant documents about
Environmental pollution in Nigeria and relevant grey literature from the period between
2014 and 2024. Stringent inclusion criteria were applied to ensure the relevance and quality
of the selected materials, prioritizing studies directly addressing Nigeria’s environmental
pollution challenges. The screening and selection process encompassed the evaluation of
titles, abstracts, and full-text content, followed by data extraction and synthesis to organize
findings.

The review synthesized findings across the domains of water, soil, air, and noise pollution
to provide a comprehensive perspective on Nigeria's environmental challenges. Water
pollution emerged as a significant concern, with studies highlighting contamination from
oil spills, agricultural runoff, and untreated industrial effluents. Soil pollution was a
prominent focus, emphasizing issues such as land degradation caused by crude oil spills and
improper waste disposal practices. Air pollution received considerable attention, with
discussions centering on the impacts of vehicular emissions, industrial discharges, and
elevated particulate matter levels. Noise pollution, though less extensively explored, was
primarily examined in the context of urbanization and industrial activities in metropolitan
areas, reflecting its growing relevance in Nigeria’s urban environments.

The review methodology faced several limitations as most studies focused on heavily
industrialized or urbanized areas like Lagos and the Niger Delta. Additionally, noise
pollution received minimal attention, indicating a significant research gap in understanding
this aspect of environmental degradation, which may hinder a comprehensive assessment
of its impacts on public health and ecosystems.
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Fig 1: Map of the Study Area
Source: (Nations online Project, 2025)

Current State of Environmental Pollution in Nigeria

Nigeria's industrialization, rapid urbanization, inadequate waste management, and weak
enforcement of environmental regulations have significantly contributed to alarming levels
of environmental pollution. Various forms of pollution (air, water, noise, and soil) pose
distinct challenges, collectively driving environmental degradation and threatening public
health and livelihoods

Air Pollution

Across the world, the industrial revolution was a great success in terms of society and the
provision of multiple services. However such development also introduced huge quantities
of pollutants into the atmosphere that are harmful to the environment. The extent and
severity of air pollution challenges affects the speed and extent of cities' development, and
most of these pollutants are emitted from sources such as products emission, evaporation
of solvents, leaks at industrial facilities, incinerators, flare stacks and other atmospheric
emissions (Ogwu, 2022).

Air pollution refers to the introduction of harmful substances such as undesirable chemicals,
biological materials, or particulate matter into the atmosphere, causing damage to both
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natural and built environments (Fagorite et al., 2021). Itis also described as the presence of

pollutants, including hydrocarbons, dust, inorganic gases, and suspended particles, in the
air at concentrations and durations significant enough to disrupt environmental balance
(Manisalidis et al.,, 2020). Moreover, air pollution encompasses the presence of
contaminants in indoor or outdoor air, characterized by their type, concentration, and
persistence, which interfere with the enjoyment of life, property, or the natural state of the
environment (Nnamani, 2021).

Air pollution in Nigeria arises from both natural and anthropogenic processes, with the
latter being the dominant contributor. Natural forms of pollution result from naturally
occurring phenomena such as dust storms, which are prevalent in the northern regions of
Nigeria due to the Sahara Desert, as well as wildfires in forested areas during dry seasons
(Nnamani, 2021). These natural events occasionally contribute to significant amounts of
particulate matter in the air, impacting visibility and air quality.

Air pollution is a growing environmental and public health challenge in Nigeria, largely tied
to the nation's rapid urbanization, industrialization, and economic expansion. As human
activities intensify, interactions within the ecosystem increasingly release pollutants into
the atmosphere, exacerbating the problem (ltyavyar & Tyav, 2020). Over the years, air
pollution has surged due to the rise in industrial activities, the proliferation of vehicles in
urban centers, and the prevalence of practices such as gas flaring in oil-rich regions. This
growth has outpaced environmental safequards, contributing significantly to deteriorating
air quality across the country.

However, the anthropogenic sources of air pollution far outweigh the natural ones in
Nigeria, largely due to extensive human activities. These include emissions from vehicles
and machinery, waste from industrial operations, and fumes from construction activities
and landfills (Odogun & Georgakis, 2019). In regions like the Niger Delta, oil exploration and
gas flaring release massive quantities of harmful gases such as carbon dioxide, methane,
and volatile organic compounds, further degrading air quality. Major commercial cities like
Lagos, Kano, and Port Harcourt experience elevated levels of air pollution due to their dense
populations, high vehicular traffic, and industrial zones. The widespread prevalence of
polluted air in these industrialized regions has become a critical concern, impacting both
public health and the environment (Ityavyar & Tyav, 2020).

Gas flaring in the Niger Delta remains a prominent source of air pollution, releasing large
quantities of greenhouse gases and particulate matter that harm local communities and
ecosystems. Similarly, vehicular emissions in heavily congested cities like Lagos, Abuja, and
Onitsha contribute to urban air pollution, releasing nitrogen oxides, carbon monoxide, and
fine particulate matterinto the atmosphere. Industrial discharges from manufacturing hubs
in cities such as Kano, Lagos, and Port Harcourt introduce additional pollutants, including
sulfur dioxide and volatile organic compounds, further compromising air quality (Fagorite
et al., 2021). These factors not only threaten environmental sustainability but also heighten
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health risks, such as respiratory diseases, cardiovascular issues, and reduced life

expectancy, particularly among vulnerable populations in industrial and urban regions.

In Nigeria, air pollution is exacerbated by urbanization and industrialization. Cities such as
Lagos, Port Harcourt, and Kano report elevated levels of PM,.5, often exceeding World
Health Organization (WHO) guidelines by threefold, contributing to significant health risks
(Fagorite et al., 2021). For instance, Lagos experiences PM,.s concentrations of up to 70
pg/m3, well above the WHO limit of 25 pg/m3, leading to a 20% rise in respiratory illnesses
(ltyavyar & Tyav, 2020). The Niger Delta faces unique challenges due to gas flaring, emitting
over 16 million tons of CO, annually alongside other toxic gases, which directly impact air
quality and local communities (Fagorite et al., 2021).

Port Harcourt, for instance, has been heavily impacted by a phenomenon known as "black
soot," which is primarily attributed to illegal oil refining activities in the Niger Delta. This
soot, consisting of fine particulate matter, has been linked to severe air pollution that
exacerbates health problems such as respiratory illnesses and heart diseases among the
local population (Fagorite et al., 2021). Similarly, other industrial cities across Nigeria are
grappling with the widespread effects of pollution, which contribute to diminished air
quality, making it a major environmental and public health challenge. As Nigeria continues
to urbanize and industrialize, the need for stricter environmental regulations and
sustainable practices becomes increasingly urgent to mitigate these harmful effects and
safeqguard the well-being of its citizens and ecosystems.

Water Pollution

Water pollution is the contamination of water bodies such as rivers, lakes, oceans,
groundwater, and aquifers by harmful substances, making the water unsafe for human
consumption, aquatic life, and other ecological functions (Mustapha & Hassan, 2024). It
occurs when pollutants, including chemicals, waste products, microorganisms, and toxins,
are introduced into water sources in amounts that exceed the natural capacity of the
environment to break them down. Water is said to be polluted when there is presence of
harmful microorganisms, high levels of toxic substances, changesin pH, increased turbidity,
and reduced dissolved oxygen levels (Majumdar et al., 2022).

Water pollution in Nigeria is a critical environmental and public health issue, driven by
municipal, agricultural, and industrial activities across various regions of the country. In
urban centers such as Lagos and Kano, municipal waste from households and commercial
establishments is commonly discharged into nearby drains, streams, and rivers without
proper treatment. This includes sewage, human and animal excreta, plastic waste, and
other biodegradable materials (Isukuru et al., 2024). Since the 1970s, rapid population
growth and industrialization have exacerbated this issue, leading to significant oxygen
depletion in aquatic ecosystems, loss of aquatic life, and contamination of water supplies,
which ultimately pose health risks to human populations. Similarly, in Aba and Onitsha,
improper disposal of waste from pit latrines is prevalent, further polluting water sources in
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these highly populated cities (Ifeanyi-Amalin, 2024). Moreover, only 30% of the urban

population in Nigeria has access to formal waste collection services, leaving the majority
dependent on informal and unsafe practices that significantly contribute to water pollution
(Isukuru et al., 2024)

Agricultural practices also contribute significantly to water pollution, especially in the
northern and middle-belt regions, including Kaduna and Benue. The extensive use of
fertilizers, pesticides, and herbicides leads to runoff containing nitrates and phosphates,
which stimulate the growth of algae and phytoplankton in water bodies (Idris et al., 2020).
The decay of these organisms causes oxygen depletion, leading to the death of fish and
other aquatic organisms. In some areas, particularly in rural communities, harmful
chemicals are even deliberately added to water bodies to enhance fishing, rendering the
water unsafe for consumption and other uses (Ifeanyi-Amalin, 2024).

Industrial activities, particularly in oil-producing regions like the Niger Delta and industrial
hubs such as Port Harcourt and Warri, have devastating effects on water quality. Oil
exploration and production activities, including oil spills, discharge of drilling waste, and gas
flaring, have led to widespread contamination of rivers, estuaries, and coastal waters. For
instance, rivers in the Delta region often display a dark green-black coloration, indicating
high levels of pollutants such as lead and sodium compounds. The release of over 2 million
barrels of oil through spills has made water unsuitable for domestic and recreational use,
affecting both humans and marine ecosystems. Notably, over five decades, oil exploration
in the Niger Delta has resulted in the spillage of more than 13 million barrels of crude oil,
leading to severe contamination of water (Fagorite et al., 2021). Beyond the Niger Delta,
industrial effluents from factories in south western part of Nigeria contribute to pollution in
rivers such as Ogun and Osun, further endangering water resources nationwide (Isukuru et
al.,2024)

Water pollution in Nigeria has severe consequences, affecting public health, the
environment, economic livelihoods, and social stability. The contamination of water bodies
has led to widespread waterborne diseases such as cholera, typhoid, and dysentery
(Adegoke et al., 2023), particularly in densely populated urban areas like Ondo, Lagos,
Kano, and Port Harcourt. In rural areas, reliance on polluted streams and wells exacerbates
these health challenges. Heavy metal contamination from industrial discharges has
introduced toxins like lead and mercury into water sources, resulting in long-term health
issues such as developmental and neurological disorders (Velasquez et al., 2022).

The environmental impacts are equally devastating. Eutrophication caused by agricultural
runoff, laden with fertilizers and pesticides, is a major issue in regions like Benue Niger,
Kaduna and Kano. It leads to excessive algal growth, depleting oxygen in water bodies and
causing the death of fish and other aquatic life (Idris et al., 2020). Oil spills and industrial
effluents in the Niger Delta have significantly damaged critical marine ecosystems,
including mangrove forests, wetlands, and estuaries, which are essential for biodiversity
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and community livelihoods. These disruptions harm agriculture and fisheries, as water

pollution leads to declining fish populations and reduces access to primary income and food
sources (Fagorite et al., 2021). Polluted irrigation water further diminishes agricultural
productivity and compromises food safety, exacerbating challenges for farmers and food
supply chains (Idris et al., 2020). Additionally, environmental degradation and livelihood
losses in the Niger Delta drive forced relocations, contributing to urban congestion and
resource conflicts in overcrowded cities. Polluted water also amplifies the adverse effects
of climate change, such as flooding and drought, increasing the vulnerability of affected
communities to environmental shocks (Fagorite et al., 2021).

Soil Pollution

Soil pollution refers to the contamination of soil by various harmful substances such as
chemicals, salts, radioactive materials, disease-causing agents, or toxic compounds, all of
which adversely affect plant growth and animal health. This type of pollution primarily
arises from human activities that disrupt the natural soil environment. It often occurs as a
result of industrial operations, improper waste disposal, or the use of chemicals in
agriculture (Adepoju et al., 2024; Olufunke, 2021).

Soil pollution in Nigeria has far reaching consequences for human health, agricultural
productivity, and environmental stability. This issue arose from multiple sources, including
improper disposal of industrial and domestic waste, oil spills, mining activities, and
excessive use of agrochemicals like pesticides and fertilizers. These pollutants alter the
chemical and physical composition of the soil, leading to widespread ecological and socio-
economic challenges Olufunke, 2021).

Soil pollution poses significant threats to public health. Contaminants such as heavy metals
and toxins leach into crops and water supplies, eventually making their way into human
diets. Consumption of crops grown on polluted soil can result in serious health issues,
including poisoning, organ damage, and chronic diseases. In Zamfara State, artisanal gold
mining has caused lead concentrations in soils to reach up to 3,000 mg/kg, well above the
World Health Organization (WHO) safe limit of 400 mg/kg, leading to severe environmental
and public health crises (Yusuf et al., 2024). Also, lead poisoning from contaminated soil
caused over 400 deaths, including 200 children, between 2010 and 2014 (Ogunkunle et al.,
2014).

Agriculture, a critical sector in Nigeria, suffers greatly due to soil pollution. Polluted soils
lose their fertility, reducing their capacity to support healthy crop growth. In regions like the
Niger Delta, frequent oil spills have rendered large swaths of farmland infertile, leading to
diminished harvests and food shortages (Oyena, 2020). Contamination also affects food
safety, as polluted soil can transfer harmful substances to crops, making them unsafe for
consumption (Idris et al., 2020). This reduction in agricultural output exacerbates food
insecurity and poverty, particularly in rural communities of Nigeria.
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Soil pollution kills vital microorganisms and fauna, such as earthworms and beneficial

microbes, which play a crucial role in maintaining soil health. Their absence alters soil
structure, causing compaction and reduced aeration and water retention (Ahmed & Mutairi,
2022). This degradation makes the soil more susceptible to erosion, a phenomenon already
prevalent in Nigeria's semi-arid regions. In states like Yobe and Borno, land degradation
due to pollution and overexploitation contributes to advancing drought and desertification,
threatening both agriculture and livelihoods (Tully et al., 2015). Additionally, soil
degradation intensifies climate-related vulnerabilities such as flooding and drought, further
endangering communities.

Noise Pollution

According to a World Health Organization (WHO) report, noise pollution is the third most
harmful type of pollution, following air and water pollution. Noise is identified as an
environmental stressor that diminishes quality of life and overall well-being (Basu et al.,
2021).

Noise pollution in Nigeria is a significant environmental and health issue, particularly in
urban and industrialized regions. Anthropogenic noise primarily stems from industrial
activities, transportation, and urban development. Urban centers such as Lagos, Port
Harcourt, and Kano experience elevated noise levels due to the high density of vehicles,
construction sites, and manufacturing facilities. In Lagos, for instance, traffic noise levels in
densely populated areas regularly exceed 85 decibels (dB), which is well above the
recommended 65 dB for residential areas (Okoro & Chima, 2022). Additionally, noise from
industrial operations, particularly in manufacturing zones and oil exploration sites, adds to
the overall pollution burden.

In aquatic ecosystems like the Niger Delta, oil exploration and shipping activities contribute
to significant underwater noise pollution. A study by Adebayo et al. (2024) reported that
underwater noise levels in the Niger Delta often exceed 120 decibels, which is harmful to
marine species, particularly those dependent on acoustic signals for communication and
navigation.

Noise pollution has severe health implications, particularly in urbanized and industrial
areas. Prolonged exposure to high noise levels has been associated with hearing loss,
cardiovascularissues, and sleep disturbances (Okoro & Chima, 2022). In Lagos, studies have
shown that 50% of residents living in high-traffic zones experience chronic sleep
disturbances, leading to increased stress and hypertension (Omotayo et al., 2023).
Additionally, a study by Okoro & Chima (2022) found a 30% increase in the prevalence of
hypertension among individuals exposed to noise levels above 85 dB for prolonged periods.
These health problems disproportionately affect vulnerable populations, including the
elderly, children, and workers in high-noise environments.
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Noise pollution also affects biodiversity, particularly in urban and industrial environments.

In cities like Lagos and Port Harcourt, the constant hum of traffic, construction, and
industrial noise has been linked to the disruption of natural behaviors in wildlife. Species
such as birds, which rely on acoustic signals for communication, mating, and foraging, face
challenges due to the constant disturbance. Omotayo et al. (2023) observed a 30% decline
in bird populations in areas with high industrial noise exposure. In the Niger Delta, industrial
noise from oil exploration interferes with marine species' ability to communicate, navigate,
and reproduce. Studies have shown a significant reduction in the migration patterns of
certain fish species, which has dire consequences for local fisheries (Adebayo et al., 2024).
As many communities in the Niger Delta depend on fishing for their livelihood, these
disruptions pose substantial economic challenges. Despite the widespread impacts, efforts
to mitigate noise pollution in Nigeria face challenges such as weak regulatory enforcement,
low public awareness, and rapid urbanization that outpaces environmental planning (Osuji,
and Usiosefe, 2024).

Integrated Pollution Prevention and Control Strategies

Integrated Pollution Prevention and Control (IPPC) strategies aim to address the
multifaceted challenges of environmental pollution through a holistic approach. Unlike
traditional methods that address pollution in isolation such as controlling air, water, or soil
pollution independently, IPPC adopts a holistic perspective. It seeks to integrate measures
across all environmental media to ensure that actions in one area do not inadvertently harm
another. This approach aligns with the principles of sustainable development, aiming to
balance industrial growth with environmental protection and public health (Braaksma and
Tolsma, 2020).

Globally, the IPPC framework has been successfully implemented in various regions, with
the European Union serving as a pioneer. The EU's Industrial Emissions Directive (IED),
which builds on IPPC principles, has demonstrated the effectiveness of integrated
approaches in reducing pollution levels across industries. This directive emphasizes the
need for industries to obtain a single permit addressing all environmental impacts, ensuring
compliance with stringent environmental performance standards. The foundation of IPPC
lies in the adoption of Best Available Techniques (BAT), which combine advanced
technological methods and operational practices to minimize emissions and resource
consumption Additionally, the development of BAT Reference Documents (BREFs) has
provided industries with practical guidelines for implementing IPPC principles (Jordan,
2021).

In Nigeria, the relevance of IPPC cannot be overstated. The nation faces significant
environmental challenges, from industrial emissions and oil spills to mining-induced
contamination and urban waste mismanagement. Adopting an IPPC framework could
provide an effective strategy for tackling these issues comprehensively. By integrating
pollution control measures and emphasizing prevention, IPPC offers a path toward
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reducing the environmental burden while promoting sustainable industrial practices. This

framework also positions Nigeria to meet global environmental standards, facilitating
international trade and enhancing its reputation in environmental governance.

Integrated Pollution Prevention and Control (IPPC) strategies have been effectively
implemented in various countries, providing valuable evidence of their potential to address
complex environmental challenges. The EU has been a global leader in the implementation
of IPPC principles. The Industrial Emissions Directive (IED), which incorporates IPPC
strategies, has significantly reduced pollution levels across Europe. By mandating the use
of Best Available Techniques (BAT), the directive ensures that industries minimize
emissions and optimize resource use. It has led to reductions in sulfur dioxide (SO,),
nitrogen oxides (NOx), and particulate matter emissions, demonstrating the effectiveness
of an integrated approach (Schucht et al., 2015). Sweden exemplifies the successful
application of IPPC through its integration of BAT in the pulp and paper industry. Studies
by Cecelja et al. (2016) reveal that these measures led to significant reductions in
waterborne pollutants, including biological oxygen demand (BOD) and chemical oxygen
demand (COD). This success was achieved through the use of advanced wastewater
treatment technologies and the optimization of industrial processes, aligning with IPPC
principles of prevention and resource efficiency. Furthermore, China has adapted IPPC
principles to tackle severe air pollution challenges. A study by Jin et al. (2016) outlines how
integrated control measures, such as multisectoral pollution caps and the adoption of
cleaner production technologies, have led to improved air quality. For instance, the
integration of flue gas desulfurization technologies in the power sector reduced SO,
emissions by over 70% between 2005 and 2015. Nigeria could adopt IPPC strategies to
address its environmental challenges, including industrial emissions, oil spills, and waste
mismanagement. By integrating pollution control measures and emphasizing prevention,
Nigeria can reduce environmental degradation while enhancing sustainable industrial
practices.

The components of IPPC include Strengthening Legal and Regulatory Frameworks, Air
Quality Management, Water Pollution Control, Soil Restoration, Noise Pollution Control,
Waste Management, Public Awareness and Education for Citizens, Adopting Clean
Technologies and partnership with International Organization.

Strengthening Legal and Regulatory Frameworks of Nigeria

Strengthening Nigeria's legal and regulatory frameworks is critical for effective pollution
management. The enforcement of existing environmental laws, such as the National
Environmental Standards and Regulations Enforcement Agency (NESREA) Act, plays a
central role. NESREA is responsible for requlating air, water, and noise pollution, as well as
managing hazardous waste. However, enforcement has been hampered by limited funding,
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weak institutional capacity, and inconsistent compliance. Addressing these challenges is

essential to improving regulatory effectiveness (Aareet et al., 2024).

Developing a comprehensive National Pollution Control Policy would create a unified
framework for managing pollution across various sectors. While existing policies like the
National Policy on the Environment emphasize sustainability and public health, they lack
integration across federal and state levels. A robust national policy could bridge these gaps
and incorporate modern regulatory tools, aligning Nigeria with international best practices
(Mohammed, 2023). Stricter penalties for polluters, especially in the oil and industrial
sectors, are equally vital. For instance, the Petroleum Industry Act (PIA) 2021 includes
provisions for reducing gas flaring and mandates environmental management plans
(Aareet et al., 2024). Expanding these measures to hold industries accountable for broader
environmental impacts, coupled with substantial penalties, would deter violations and
promote compliance.

Air Quality Management

In Nigeria, managing air quality through comprehensive strategies is crucial, given the
growing environmental concerns. One major strategy is the introduction of low-emission
vehicles and the expansion of public transportation systems (Farinloye et al., 2024). The use
of cleaner vehicles particularly in urban centres of Nigeria can reduce the impact of vehicle
emissions, which are a significant contributor to air pollution. Public transport
improvements, such as introducing electric buses, aim to reduce the overall number of
private vehicles on the road, which would further alleviate air quality issues in congested
areas. Additionally, phasing out gas flaring is a critical goal, as the practice of flaring
releases harmful pollutants like carbon dioxide and sulfur dioxide into the atmosphere.
Recent initiatives focus on encouraging oil companiesto invest in gas recovery technologies
that can prevent the release of these pollutants (Atedhor, 2023). This would substantially
improve air quality in oil-producing regions of Nigeria.

Establishing air quality monitoring stations in major cities of Nigeria is essential for tracking
pollution levels, identifying the sources of emissions, and informing policy decisions.
Monitoring will provide the data necessary for enforcing environmental regulations and
taking timely action to mitigate air pollution risks (Chen et al., 2024). This would also
enhance the Nigerian government's ability to set pollution standards and hold industries
accountable for their emissions.

Water Pollution Control

In urban and industrial areas of Nigeria, the construction of advanced wastewater
treatment plants is essential for controlling water pollution. Currently, untreated sewage
and industrial effluents contribute significantly to water contamination, especially in major
cities like Lagos and Port Harcourt. Modern facilities equipped to handle organic waste,
heavy metals, and chemical pollutants can alleviate this issue. For example, the ongoing
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development of treatment facilities under the Lagos State Wastewater Management Office

provides a model for scaling such initiatives nationwide (Atedhor, 2023).

Strict enforcement of effluent discharge standards is necessary to mitigate industrial
pollution. Industries in Nigeria's oil-rich regions, particularly in the Niger Delta, release
untreated effluents into rivers and estuaries. The National Environmental Standards and
Regulations Enforcement Agency (NESREA) needs to enhance monitoring frameworks and
enforce compliance with effluent standards. This strategy would ensure that industries
adopt cleaner production processes and align with global best practices (Osuji & Usiosefe,
2024).

QOil spills in regions like Ogoniland have caused extensive water and soil degradation. A
rapid response mechanism involving government agencies, oil companies, and local
communities is crucial for addressing spills promptly. Successful examples, such as the
United Nations Environmental Program (UNEP)-backed cleanup in Ogoniland, underscore
the importance of sustained remediation efforts and transparency in cleanup activities
(Yusuf et al., 2024). Such initiatives can restore aquatic ecosystems and livelihoods
dependent on clean water.

Soil Restoration

Bioremediation, which employs microorganisms to degrade pollutants, offers a sustainable
solution for soil restoration. Given the extensive oil contamination in the Niger Delta region
of Nigeria, this technique could rehabilitate farmlands and wetlands affected by decades of
spillage. Recent advances in microbial remediation in Nigeria demonstrate its potential for
large-scale application, provided there is adequate funding and technical expertise
(Farinloye et al., 2024). To combat soil pollution from excessive pesticide and fertilizer use,
Nigeria should promote eco-friendly farming techniques such as organic farming, crop
rotation, and the use of biofertilizers. The Federal Ministry of Agriculture's initiatives for
Integrated Pest Management (IPM) have shown promise in reducing harmful chemical
applications and improving soil health (Adepoju et al., 2024).

In northern part of Nigeria, reforestation initiatives can combat desertification and restore
soil fertility. Tree-planting programs like the Great Green Wall project aim to reduce land
degradation and improve livelihoods in semi-arid regions. Community-driven reforestation
efforts could further enhance the success of such programs, ensuring their sustainability
and impact (Chen et al., 2024).

Waste Management

Effective waste management is critical for addressing Nigeria's mounting environmental
pollution challenges. The establishment of recycling facilities and waste-to-energy plants
offers a sustainable approach to reducing landfill waste while generating energy,
addressing two major issues simultaneously. For example, Lagos State is pioneering efforts
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in waste-to-energy technologies, reflecting the viability of such initiatives in urban centers

(Salau et al., 2017). Promoting waste segregation at the source simplifies recycling
processes and reduces overall waste volumes. Community-based waste management,
including composting and localized recycling initiatives, empowers residents to actively
contribute to sustainable practices (Mashudi et al., 2023). Pilot projects, such as those led
by the Abuja Environmental Protection Board, demonstrate the potential for such
programs to scale nationally. To combat the environmental Pollution posed by single-use
plastics, Nigeria can learn from global examples like Rwanda's ban on such products Uche,
2023). While the government has initiated programs like Extended Producer Responsibility
(EPR) to address plastic pollution, enforcement and the adoption of biodegradable
alternatives require further enhancement.

Public Awareness and Education in Nigeria

Public awareness and education are critical strategies for addressing environmental
pollution in Nigeria. Nationwide campaigns focusing on pollution prevention can be
conducted through traditional media and digital platforms to reach urban and rural
populations (Chen et al., 2024). For example, campaigns highlighting the dangers of plastic
waste and the benefits of recycling can encourage behavioral change. Community
engagement in afforestation programs and cleanup initiatives, particularly in urban centers
like Lagos and Port Harcourt, can foster collective responsibility for environmental
sustainability. Additionally, incorporating environmental studies into school curricula at all
educational levels can instill long-term ecological consciousness among the youth.

Adoption of Clean Technologies

Clean technologies are crucial for reducing Nigeria's reliance on fossil fuels and mitigating
industrial emissions. Investments in renewable energy, such as solar and wind power, are
particularly relevant given Nigeria's vast renewable resources (Obada et al., 2024). For
example, solar energy projects in northern Nigeria can serve as sustainable power solutions
while reducing pollution. Industries should be incentivized to adopt cleaner production
technologies, such as energy-efficient equipment and waste recycling systems, to minimize
their environmental footprints. This approach aligns with global trends in green technology
adoption and can position Nigeria as a regional leader in sustainable industrial practices.

Partnership with International Organizations

Collaborating with international organizations is essential for technology transfer, capacity
building, and access to funding (Ugwu et al., 2024). Nigeria can leverage global initiatives
such as the Green Climate Fund to finance pollution mitigation projects, including large-
scale waste management systems and renewable energy installations. Partnerships with
organizations like the United Nations Environment Programme (UNEP) can facilitate the
adoption of best practices and advanced technologies for managing air, water, and soil
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pollution. This collaborative approach ensures that Nigeria aligns its environmental policies

with global sustainability standards, thus enhancing its capacity to combat pollution
effectively.

Challenges of Implementing IPPC in Nigeria and Proposed Mitigation Measures

The implementation of Integrated Pollution Prevention and Control (IPPC) in Nigeria faces
numerous obstacles that hinder the nation’s ability to achieve sustainable environmental
management. These barriers include the country’s heavy reliance on fossil fuels, inadequate
regulatory frameworks, the limited adoption of environmentally sound technologies
(ESTs), and socio-economic challenges.

A primary obstacle to effective environmental management is Nigeria's overdependence
on the oil and gas sector, which significantly contributes to the national economy. This
sector is a major source of environmental pollution, particularly through practices like gas
flaring, which releases substantial amounts of greenhouse gases and other pollutants into
the atmosphere (Fagorite et al., 2021). While there are existing requlations to address gas
flaring, the enforcement of these measures remains weak, with insufficient penalties to
deter offenders (Ukhurebor et al., 2024). This issue is exacerbated by the failure to
distinguish between routine and non-routine gas flaring, making it difficult to enforce
policies effectively. Furthermore, environmental agencies struggle with limited funding,
poor inter-agency coordination, and inadequate logistical support, which hampers their
enforcement capabilities. The overlap of responsibilities among these agencies results in
fragmented efforts in pollution control, thereby undermining the implementation of IPPC
principles in a holistic manner (Okanlawon & Odunjo, 2015). In addition, the lack of robust
environmental data management systems impedes regulatory bodies from effectively
monitoring compliance.

Moreover, the slow adoption of ESTs presents another major challenge. High
implementation costs, a lack of technical expertise, and inadequate infrastructure have
prevented industries from incorporating these technologies into their operations.
Consequently, pollution prevention measures remain suboptimal, and industrial processes
continue to have significant environmental impacts (FAO, 2022). Additionally, socio-
economic factors play a critical role in hindering the successful implementation of IPPC in
Nigeria. Limited financial resources constrain the government’s ability to invest in the
necessary infrastructure and technologies required for effective pollution control. Public
indifference toward environmental policies, driven by a lack of awareness about the
importance of sustainable practices, further exacerbates the situation (Jegede, 2020).

To mitigate these challenges, Nigeria could pursue several strategies. First, diversifying the
economy by reducing dependence on the oil and gas sector and encouraging investment in
renewable energy and sustainable agriculture could lessen environmental degradation.
Strengthening regulatory frameworks by providing adequate funding for environmental
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agencies, offering personnel training, and clarifying agency responsibilities would improve

enforcement. Furthermore, establishing a centralized environmental data management
system would enhance monitoring and ensure better compliance. Promoting the adoption
of ESTs through financial incentives, such as tax breaks or subsidies, could encourage
industries to implement cleaner practices. Collaborations with international organizations
could provide technical support and funding for the transfer of advanced technologies.
Lastly, the development of comprehensive environmental education programs could raise
public awareness and foster greater community participation in environmental decision-
making, ultimately improving adherence to IPPC principles.

The environmental pollution outlook of Nigeria reveals significant challenges arising from
industrial activities, urbanization, and poor waste management practices. These issues
exacerbate air, water, soil and noise pollution, leading to adverse effects on public health,
biodiversity, and the socio-economic well-being of its citizens. The Integrated Pollution
Prevention and Control (IPPC) strategy as highlighted in this review, established a holistic
approach to mitigate these challenges. By adopting the IPPC strategy, Nigeria can enhance
its capacity to address pollution effectively. However, the success of these strategies
depends on effective implementation, monitoring, and enforcement. Integrated efforts,
stakeholder involvement, and continuous improvement are crucial for sustainable
environmental management and achieving long-term pollution prevention in Nigeria.
However, the study is not without limitations. It relies on secondary data which may not
fully reflect current pollution trends or regional challenges in Nigeria. It also lacks a focus on
the social and economic aspects of pollution control, particularly the feasibility of IPPC
strategies in resource-limited settings. Future research should address these gaps by
evaluating grassroots-level policy effectiveness, exploring socio-economic barriers to
adopting environmentally sound technologies, and examining the long-term impacts of
IPPC strategies on sustainable development. Additionally, context-specific solutions to
Nigeria's pollution challenges should be explored.

The study recommends a collaborative approach to tackle Nigeria's environmental
pollution, with industries adopting cleaner technologies and sustainable practices,
supported by government incentives. Policymakers should strengthen regulations,
improve enforcement, and invest in better waste management infrastructure.
Communities must be educated on responsible environmental practices, with active
participation in decision-making processes to ensure effective policy implementation.
Through coordinated efforts across industries, government, and communities, Nigeria can
reduce pollution, protect public health, and promote sustainability.

Vol. 18, No. 1 2025  African Journal of Environmental Sciences & Renewable Energy 46




Afropolitan Journals

Aare, F. F,, Tekaron, O. A, Ntor, G. G., & Ogiri, T. O. (2024). Strategic management of plastic pollution in
Nigeria: Balancing best approaches. International Journal of Civil Law and Legal Research, 4(1), 5-
14.

Adebayo, J., Ogunleye, R, & Madu, S. (2024). Anthropogenic Noise and Biodiversity Loss in Nigeria's
Coastal Regions. Journal of Marine Ecosystems, 11(1), 21-34.

Adegoke, H. A, Solihu, H., & Bilewu, S. O. (2023). Analysis of sanitation and waterborne disease
occurrence in Ondo State, Nigeria. Environment, Development and Sustainability, 25(8), 11885-
11903. https://doi.org/10.1007/s10668-022-02367-8

Adeleye, M. A, Connor, S. E.,, & Haberle, S. G. (2021). A quantitative synthesis of Holocene vegetation
change in Nigeria (Western Africa). The Holocene, 31(11-12), 1681-1689.

Adepoju, A. O, Femi-Adepoju, A. G, Jalloh, A, & Faeflen, S. (2024). Soil pollution and management
practices. In R. Frazer-Williams, M. B. Ogundiran, & E. |. Unuabonah (Eds.), Environmental Pollution
and Public Health (pp. 187-236). Elsevier. https://doi.org/10.1016/B978-0-323-95967-4.00011-8

Adogamhe, P.G. (2024). Nigeria in the Region and the World: Diplomatic Challenges in a multipolar
World. In Diplomatic Strategies of Rising Nations in the Global South: The Search for Leadership
and Influence (243-272). Cham: Springer International Publishing.

Ahmed, N., & Al-Mutairi, K. A. (2022). Earthworms Effect on Microbial Population and Soil Fertility as
Well as Their Interaction with Agriculture Practices. Sustainability, 14(13),  7803.
https://doi.org/10.3390/su14137803

Atedhor, G. O. (2023). Greenhouse gases emissions and their reduction strategies: Perspectives of Africa's
largest economy. Scientific African, 20, e01705. https://doi.org/10.1016/j.sciaf.2023.e01705

Basu, B., Murphy, E., Molter, A, et al. (2021). Investigating changes in noise pollution due to the COVID-
19 lockdown: The case of Dublin, Ireland. Sustainable Cities and Society, 65, 102597.
https://doi.org/10.1016/j.5¢s.2020.102597

Braaksma, L. S., & Tolsma, H. D. (2020). Integrated Pollution Prevention and Control: A Critical Legal
Perspective on All-inclusive Integration. In Research Handbook on EU Environmental Law (313-
327). Edward Elgar Publishing.

Cecelja, F., Raafat, T., Innes, S., Smith, M., Mygiakis, A., & Kokossis, A (2016). Improving resource efficiency
through Industrial Symbiosis with the use of semantics. Journal of Cleaner Production. 135, 191-
201

Chen, F., Zhang, W., Mfarrej, M. F. B., Saleem, M. H., Khan, K. A, Ma, J,, Raposo, A., & Han, H. (2024).
Breathing in danger: Understanding the multifaceted impact of air pollution on health impacts.
Ecotoxicology and Environmental Safety, 280, 116532.
https://doi.org/10.1016/j.ecoenv.2024.116532

Fagorite, V., Anifowose, F., & Chiokwe, V. (2021). Air pollution: Causes, effects and remediation in Nigeria.
International Journal of Advanced Academic Research, 7(1), 13- 30.

FAOQ. (2022). Environmental law and sustainable practices in Nigeria. Retrieved from https.//faolex.fao.org

Farinloye, T., Oluwatobi, O., Ugboma, O., Dickson, O. F., Uzondu, C., & Mogaji, E. (2024). Driving the
electric vehicle agenda in Nigeria: The challenges, prospects and opportunities. Transportation
Research Part D: Transport and Environment, 130, 104182.
https://doi.org/10.1016/j.trd.2024.104182

Ifeanyi-Amalin, J. E. (2024). Evaluation of water pollution in Nigeria. OMANARP International Journal of
Law, 1, 17-50

Igwe, P.A. (2024). Nigerian identity crisis: what's behind the growing insecurity and separatism?.African
Identities, 1-23.

47 Vol. 18, No. 1 2025 African Journal of Environmental Sciences & Renewable Energy



https://doi.org/10.1007/s10668-022-02367-8
https://doi.org/10.1016/B978-0-323-95967-4.00011-8
https://doi.org/10.3390/su14137803
https://doi.org/10.1016/j.sciaf.2023.e01705
https://doi.org/10.1016/j.scs.2020.102597
https://doi.org/10.1016/j.ecoenv.2024.116532
https://doi.org/10.1016/j.trd.2024.104182

AJESRE

Innocent N & Olusegun O. (2019). Electronic waste management practices in Nigeria. (2020). Electronic
waste management practices in Nigeria. In Handbook of electronic waste management (pp. 323-
354). Butterworth-Heinemann.

Isukuru, E. J., Opha, J. O., Isaiah, O. W., Orovwighose, B., & Emmanuel, S. S. (2024). Nigeria's water crisis:
Abundant water, polluted reality. Cleaner Water, 2, 100026.
https://doi.org/10.1016/j.clwat.2024.100026

Ityavyar M. E., & Tyav, T. T. (2020). Environmental pollution in Nigeria: The need for awareness creation
for sustainable development, Journal of Research in Forestry, Wildlife and Environment, 4(2), 1-
13

Jegede, A. O. (2020). Environmental Laws in Nigeria: Negligence and Compliance in the Building of
Houses on Erosion and Flood Prone Areas in the South-South Region of Nigeria. European Journal
of Environment and Earth Sciences, 1(3). https://doi.org/10.24018/ejge0.2020.1.3.23

Jin, Y., Andersson, H., & Zhang, S. (2016). Air Pollution Control Policies in China: A Retrospective and
Prospects. International journal of environmental research and public health, 13(12), 1219.
https://doi.org/10.3390/ijerph13121219

Jordan, N. D. (2021). How coordinated sectoral responses to environmental policy increase the
availability of product life cycle data. The International Journal of Life Cycle Assessment, 26, 692-
706.

Landrigan, P.J., Fuller, R,, Acosta, N.J.R,, Adeyi, O., Arnold, R, Basu, N., et al., 2017. The Lancet Commission
on pollution and health. Lancet 391 (10119), 462512.  Available  from:
https://doi.org/10.1016/S0140- 6736(17)32345-0.

Majumdar, R, Shaikh, W. A, Chakraborty, S., & Chowdhury, S. (2022). A review on microbial potential of
toxic azo dyes bioremediation in aquatic system. In S. Das & H. R. Dash (Eds.), Microbial
Biodegradation  and  Bioremediation = (Second  Edition) (pp. 241-261). Elsevier.
https://doi.org/10.1016/B978-0-323-85455-9.00018-7

Makarem, N., Block, R, Yunusa, M. B, Papachristodoulou, N., &Chrighton, M. (2016). Urban Industrial
Development and Business-Civic Leadership in Nigeria. Urbanisation Research Nigeria (URN)
Research Report. London, UK: ICF.

Manisalidis, I., Stavropoulou, E., Stavropoulos, A., & Bezirtzoglou, E. (2020). Environmental and health
impacts of air pollution: A Review, Front Public Health, 8, 14. doi: 10.3389/fpubh.2020.00014.

Mashudi, Sulistiowati, R., Handoyo, S., Mulyandari, E,, & Hamzah, N. (2023). Innovative strategies and
technologies in waste management in the modern era: Integration of sustainable principles,

resource efficiency, and environmental impact. International Journal of Science and Society, 5(4),
87-100. https://doi.org/10.54783/ijsoc.v5i4.767
Mohammed, J. (2023). Reassessing environmental legal obligations in the Nigerian oil and gas sector.
Journal of the Department of Jurisprudence and International Law, 1(11), 156. ISSN: 1597-7358.
Muralikrishna, I.V., Manickam, V., 2017. Analytical methods for monitoring environmental pollution.

Environmental Management. Butterworth Heinemann, Elsevier, pp. 495570. Available from:
http://dx.doi.org/10.1016/b978-0-12-811989-1.00018-x

Mustafa, B., & Hassan, N. (2024). Water contamination and its effects on human health: A review. Journal
of Geography, Environment and Earth  Science International,  28(1), 38-49.
https://doi.org/10.9734/JGEESI/2024/v28i1743

Nnamani, E. (2021). Clean air: The review of Nigeria's air pollution, Retrieved from
https://www.researchgate.net/publication/349501246 IJARSSEST | p. 26

Nwachukwu, A. N., Obada, D. O., Muhammad, M., Tajiri, S. B., Kekung, M. O., Abolade, S. A., Akinpelu, S.
B., & Akande, A. (2024). A review of renewable energy resources in Nigeria for climate change

Vol. 18, No. 1 2025  African Journal of Environmental Sciences & Renewable Energy 48



https://doi.org/10.1016/j.clwat.2024.100026
https://doi.org/10.24018/ejgeo.2020.1.3.23
https://doi.org/10.3390/ijerph13121219
https://doi.org/10.1016/B978-0-323-85455-9.00018-7
https://doi.org/10.54783/ijsoc.v5i4.767
http://dx.doi.org/10.1016/b978-0-12-811989-1.00018-x
https://doi.org/10.9734/JGEESI/2024/v28i1743
https://www.researchgate.net/publication/349501246

Afropolitan Journals

mitigation. Case Studies in Chemical and Environmental Engineering, 9, 1006609.
https://doi.org/10.1016/j.cscee.2024.100669
Odogun, A, & Georgakis, P. (2019). Transport pollution: A research of the Nigerian transport sector.

International Journal of Innovative Technology and Exploring Engineering (IJITEE,) 8(11), 492 —
497.

Ogunkunle, C. O,, Fatoba, P. O., & Oyedeji, S. (2014). Determination of heavy metal contamination of
street-vended fruits and vegetables in Lagos state, Nigeria. African Journal of Food Science, 8(3),
140-144.

Ogwu, J. O. Environmental Impact of Air Pollution (2022). A Review of Industrial Areas in Nigeria.
International Journal of Advanced Research in Social Sciences, Environmental Studies &
Technology p-ISSN: 2536-6505 | e-ISSN: 2536-6513 7(3) 22

Okanlawon, S & Odunjo, O. (2015). Challenges of Sustainable Environmental Management in Nigeria..
Journal of Sustainable Development. Vol. 6. No. 5.

Okoro, F., & Chima, L. (2022). Noise Pollution and Public Health in Nigeria: A Systematic Review. Journal
of Public Health Research, 9(4), 181-190.

Olufunke, K. A. (2021). Environmental problems in Nigeria: Pollution in focus. Economics & Law, 3(2), 9-
19. https://doi.org/10.37708/el.swu.v3i2.2

Omotayo, A., & Adewale, T. (2023). The Ecological and Health Implications of Urban Noise Pollution in
Nigeria. African Journal of Environmental Science, 15(2), 56-67.

Onyena, A. P., & Sam, K. (2020). A review of the threat of oil exploitation to mangrove ecosystem: Insights
from  Niger Delta, Nigeria. Global Ecology and Conservation, 22, e00961.
https://doi.org/10.1016/j.gecco.2020.e00961

Osuiji, F. O., & Usiosefe, P. (2024). Dissonance unleashed: Unveiling the threat of noise pollution in Nigeria
and analysing legal remedies. Redeemer’s University Nigeria Faculty of Law Journal (RUNLAWJ),
7(1).

Salau, O., Osho, S, Sen, L, Osho, G, & Salau, M. (2017). Urban sustainability and the economic impact
of implementing a structured waste management system: A comparative analysis of municipal
waste management practices in developing countries. International Journal of Regional
Development, 4(1), Article 10005. https://doi.org/10.5296/ijrd.v4i1.10005

Schucht, S., Colette, A, Rao, S., Holland, M., Schépp, W., Kolp, P., ... & Rouil, L. (2015). Moving towards
ambitious climate policies: Monetised health benefits from improved air quality could offset

mitigation costs in Europe. Environmental Science & Policy, 50, 252-269.

Tully, K., Sullivan, C., Weil, R,, & Sanchez, P. (2015). The State of Soil Degradation in Sub-Saharan Africa:
Baselines, Trajectories, and Solutions. Sustainability, 7(6), 6523-6552.
https://doi.org/10.3390/su7066523

Uche, O. (2023). Plastic waste regime in Rwanda, Kenya, and South Africa: A comparative case study.
American Journal of Law, 5, 54-85. https://doi.org/10.47672/ajl.1652

Ugwu, M. C,, Adewusi, A. O., & Nwokolo, N. E. (2024). The Role Of Public-Private Partnerships In Building
Clean Energy Infrastructure In The United States And Nigeria. International Journal of
Management & Entrepreneurship Research, 6(4), 1049-1068.

Ukaogo, P. O., Ewuzie, U, & Onwuka, C. V. (2020). Environmental pollution: Causes, effects, and the
remedies. In P. Chowdhary, A. Raj, D. Verma, & Y. Akhter (Eds.), Microorganisms for sustainable
environment and health (pp. 419-429). Elsevier. https://doi.org/10.1016/B978-0-12-819001-
2.00021-8

Ukhurebor, K., Aigbe, U., Onyancha, R., Hussain, A., Okundaye, B., Aidonojie, P., Siloko, B., Hossain, I,

Kusuma, H., & Darmokoesoemo, H. (2024). Environmental influence of gas flaring: Perspective

49 Vol. 18, No. 1 2025 African Journal of Environmental Sciences & Renewable Energy



https://doi.org/10.1016/j.cscee.2024.100669
https://doi.org/10.37708/el.swu.v3i2.2
https://doi.org/10.1016/j.gecco.2020.e00961
https://doi.org/10.5296/ijrd.v4i1.10005
https://doi.org/10.3390/su7066523
https://doi.org/10.47672/ajl.1652
https://doi.org/10.1016/B978-0-12-819001-2.00021-8
https://doi.org/10.1016/B978-0-12-819001-2.00021-8

AJESRE

from the Niger Delta region of Nigeria. Geofluids, 2024, 1-17.
https://doi.org/10.1155/2024/1321022

Usman, Z. (2022). Economic diversification in Nigeria: The Politics of building a post-oil economy (312).
Bloomsbury Academic.

Velasquez, J. R, Schwartz, M., Phipps, L. M., Restrepo-Baena, O. J., Lucena, J., & Smits, K. M. (2022). A
review of the environmental and health implications of recycling mine tailings for construction

purposes in artisanal and small-scale mining communities. The Extractive Industries and Society,
9, Article 101019. https://doi.org/10.1016/j.exis.2022.101019

Yusuf, Z., Tukur, B., Abubakar, M., & Yusuf, A.-Y. |. (2024). Awareness, access, and utilisation of information

on lead poisoning among rural dwellers in Zamfara State. African Scholars Multidisciplinary
Journal (ASMJ), 7, 172-181.

Vol. 18, No. 1 2025  African Journal of Environmental Sciences & Renewable Energy 50



https://doi.org/10.1155/2024/1321022
https://doi.org/10.1016/j.exis.2022.101019

	Environmental Pollution in Nigeria: Unlocking Integrated Strategies for Environmental Sustainability
	Introduction
	Methodology
	Conclusion
	References

