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Abstract:

The COVID-19 pandemic led to widespread behavioural changes as governments and
health organizations enforced COVID-appropriate behaviours (CABs) such as mask-wearing,
social distancing, sanitization, and lockdowns. While these measures were primarily aimed at
controlling virus transmission, they also had significant environmental consequences. This meta-
analysis examines the impact of CABs on air quality, waste generation, water pollution, and
wildlife. The findings indicate both positive and negative impacts. Positive effects such as
reduced pollution levels during lockdowns and negative outcomes like increased plastic waste.
The study emphasizes the need for sustainable public health interventions balancing human
health and environmental conservation.
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Introduction:

In January 2020, COVID-19 spread globally, leading to a pandemic. The WHO declared
it a public health emergency, later recognizing it as a pandemic affecting over 200 countries. It
severely impacted health, livelihoods, mental well-being, and the environment. The COVID-19
pandemic had both short term positive and long term negative environmental impacts. While
lockdowns reduced air, water, and noise pollution, they also led to increased plastic waste, energy
consumption, and pollution. This meta-analysis evaluates the impact of COVID-appropriate
behaviour (CAB), including mask use, sanitization, and social distancing. Short-term benefits
included cleaner air and water, but long-term consequences involved rising plastic waste. The
study explores sustainable strategies to mitigate these effects.

Objective:
1. To analyse both the positive and negative environmental impacts of COVID-19
Appropriate Behaviour (CAB) and explore sustainable strategies.

Research Questions:
1. How has COVID-19 Appropriate Behaviour (CABSs) impacted the environment?
2. What are its positive and negative environmental effects?
3. What sustainable strategies can mitigate its impact?
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Literature Review:

Khan et al. (2021) examined the environmental benefits of COVID-19 lockdowns,
highlighting improvements in air and water quality due to decreased industrial and transportation
emissions. The study suggests that human-caused environmental degradation is reversible and
urges governments to sustain these gains, even proposing short-term lockdowns as a pollution
control strategy.

Meena (2021) analysed the environmental impact of COVID-19 in India, revealing a
temporary recovery that underscores the importance of sustainable industrialization, cleaner
energy sources, and green transportation. The study emphasizes the necessity of reducing fossil
fuel dependence, enhancing waste management, and implementing stricter environmental
regulations to achieve long-term ecological benefits.

Facciola et al. (2021) explored the broader environmental implications of COVID-19,
linking the pandemic to climate change and environmental health. Their findings indicate that
while lockdowns improved air and water quality, they also had secondary effects, such as reduced
risks for wildlife due to decreased human activity. The research advocates for sustainable
policies, increased community engagement, and enhanced coastal protection measures.

Mohapatra et al. (2021) examined the mixed environmental impacts of COVID-19, noting
that while lockdowns initially improved air and water quality, pollution levels rebounded once
restrictions were lifted. The study also highlighted the surge in personal protective equipment
(PPE) waste, contributing to long-term environmental concerns. To maintain environmental
gains, the authors advocate for sustainable policies, increased remote work, reduced travel, and
the adoption of biodegradable materials.

Talukdar et al. (2024) explored the dual environmental effects of the pandemic. While
temporary improvements in air and water quality were observed due to reduced industrial
activities and transportation, the study emphasized that these gains were short-lived, and long-
term environmental challenges remain. The authors recommend strong leadership, advancements
in sustainable technology, and eco-friendly recovery strategies to ensure continued progress in
environmental conservation.

Barouki et al. (2021) focused on the intersection of COVID-19, environmental health, and
climate change, advocating for a holistic approach that integrates research, education, and policy.
The study underscores the need to address gaps in disease ecology and environmental stressors,
emphasizing that proactive prevention is more cost-effective than reactive measures. The authors
highlight the importance of long-term sustainability efforts to mitigate future environmental and
public health crises.

Benson et al. (2021) investigated the rise in global plastic waste due to the COVID-19
pandemic, particularly from single-use PPE such as face masks. The study estimated that 3.4
billion face masks were discarded daily, with Asia being the largest contributor due to its high
population density. The authors stress the urgency of implementing sustainable waste
management solutions to address this growing environmental challenge.

Budd and Ison (2020) examined the impact of the pandemic on transportation systems,
highlighting the opportunity to develop more sustainable mobility solutions. They argue that the
public's adaptability to COVID-19 restrictions presents a uniqgue moment to reshape
transportation policies. The study introduces the concept of a "Responsible Transport" agenda,
which prioritizes long-term innovation and systemic changes to promote environmentally friendly
transportation methods.

Selvaranjan et al. (2021) examined the environmental consequences of widespread
plastic-based face mask usage during the COVID-19 pandemic. The study found that improper
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disposal of masks contributed to microplastic pollution in both water and soil. To mitigate these
effects, the authors suggest using alternative materials, such as natural plant fibres, and propose
repurposing discarded masks into construction materials.

Wang et al. (2023) analysed the environmental damage caused by disposable face masks,
identifying plastic waste and microplastic pollution as significant concerns. The study
recommends biodegradable alternatives, improved waste management, stricter regulations, and
global cooperation to reduce the environmental impact of mask disposal.

Li et al. (2022) investigated the environmental risks associated with disposable surgical
masks, highlighting the presence of toxic metals, volatile organic compounds (VOCs), and
microfibers. The study calls for advanced detection methods, enhanced waste management
practices, public education on proper disposal, and the adoption of biodegradable alternatives.

Hasan et al. (2023) focused on microplastic pollution resulting from PPE waste in Bay of
Bengal countries. The study stresses the ecological risks and identifies data gaps in understanding
the long-term environmental consequences. The authors advocate for improved waste
management systems, stricter regulatory policies, and further research on microplastic
degradation.

Bhat et al. (2021) examined the temporary environmental benefits of COVID-19
lockdowns, including significant reductions in pollution levels across China, the USA, and India.
However, the study warns that these improvements were short-lived and emphasizes the necessity
of long-term structural changes to sustain positive environmental outcomes.

Using machine learning techniques, Wijnands et al. (2022) analysed air pollution trends
during the pandemic. The study found substantial reductions in nitrogen dioxide (NO:) and
particulate matter due to movement restrictions. The authors suggest strategies such as increasing
electric vehicle adoption and promoting ride-sharing to sustain air quality improvements.

Ekanayake et al. (2023) explored pollution arising from disinfectants, pharmaceuticals,
and hospital waste during the pandemic. The study highlights the need for eco-friendly
disinfection methods, advanced wastewater treatment technologies, and strategies to reduce
plastic waste, calling for resilience and sustainability in environmental policies.

Yang et al. (2021) analysed pollution fluctuations during the pandemic. The study
reported decreases in NO: and carbon monoxide (CO) levels but noted increases in particulate
matter (PMa.s, PMio), 0zone (Os), and sulphur dioxide (SO2). The authors stress the importance of
improved waste management and long-term environmental research to sustain these temporary
pollution reductions.

Loh et al. (2022) studied the temporary environmental improvements that resulted from
COVID-19 lockdowns, including reduced air and water pollution. However, the study warns that
these gains may be reversed without proactive intervention. The authors advocate for lasting
lifestyle changes, stricter pollution control measures, and stronger national environmental
policies.

Alshubaith et al. (2022) examined both the positive and negative environmental effects of
COVID-19, along with its broader economic repercussions. The study emphasizes the importance
of learning from past crises to enhance sustainability and prepare for future global challenges.

Chakraborty et al. (2023) explored the lasting environmental effects of COVID-19, noting
benefits such as reduced air pollution but also highlighting drawbacks, including increased waste.
The study recommends investing in renewable energy and implementing stronger policies to
regulate plastic waste.

Paul et al. (2022) investigated how the pandemic altered global transportation trends. The
study observed a decline in public transportation use and an increase in private car ownership and
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non-motorized transport. The authors call for increased public transit investments and
international collaboration to promote sustainable mobility.

Escario et al. (2022) examined the relationship between environmental concerns and
public support for COVID-19 policies. The study found that both individual attitudes and
country-level factors influence policy preferences, highlighting the need for governments to
consider public awareness and environmental priorities when shaping policies.

Singh (2024) discussed India's sustainability challenges, identifying bureaucratic delays
and financial constraints as major obstacles. The study recommends policy adjustments,
improved governance, and public awareness campaigns to enhance environmental conservation
efforts in the country.

Bala and Ahamad (2023) examined the effects of hand sanitizer use during the pandemic,
revealing a widespread lack of public awareness about their ingredients and potential health risks.
The study calls for stricter regulations on sanitizer composition and proper disposal methods to
minimize environmental harm.

Ranjbari et al. (2021) reviewed sustainability through environmental, social, and
economic lenses, emphasizing the role of low-carbon innovations and sustainable energy
transitions in post-pandemic recovery. The study suggests integrating green policies to promote
long-term resilience.

Song et al. (2024) investigated the environmental consequences of microplastics from
discarded face masks. The study found negative effects on soil quality, plant growth, and
earthworm health, urging better disposal practices and alternative mask materials.

Zhao et al. (2022) analysed the impact of COVID-19 on the Sustainable Development
Goals (SDGs). The study highlights the importance of systematic solutions, global collaboration,
and policy reforms to address post-pandemic sustainability challenges.

Zanoletti et al. (2021) examined the effects of COVID-19 on the availability of critical
raw materials. The study advocates for sustainable extraction methods, recycling initiatives, and
circular economy strategies to ensure long-term resource availability.

Methodology:

Meta-analysis is a statistical technique that systematically combines and analyses results
from multiple studies to derive a comprehensive understanding of a particular phenomenon.
Meta-analysis was chosen because it allows for a systematic, quantitative evaluation of COVID-
19's environmental impact using diverse datasets. A comprehensive review of 27 peer-reviewed
studies from 2020 to 2024 was conducted. Studies were selected based on their focus on, impact
of CABs on the environment, environmental parameters such as pollution, waste management,
and biodiversity changes. Statistical data were analysed from PubMed, WHO, Web of Science,
Scopus, and Waste Management Journal (Elsevier) using meta-analytic techniques to assess
CABs overall environmental impact.

Results:
General Impact on Environment and Society:
» COVID-19 underscored nature’s dominance over human society despite technological
advancements.
» Emphasized sustainable development, reduced resource overexploitation, and
environmental awareness.
> Preventive health measures (handwashing, social distancing, yoga, and spiritual growth)
were promoted.
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Positive Environmental Impacts of COVID-19:
» Lockdowns improved air and water quality but pollution rebounded afterword.
» Ozone (Os) levels increased, indicating that human-induced air pollution is reversible.
> Suggested governments sustain these improvements for long-term environmental benefits.
India’s Environmental Response Post-COVID:
> India saw temporary environmental recovery but stressed long-term solutions.
» Advocated sustainable industrialization, green transportation, and reduced fossil fuel
reliance.
Climate Change and Environmental Health:
» COVID-19 reinforced the connection between climate change and environmental health.
» Short-term lockdown benefits showed the potential for sustainability initiatives.
COVID-19 and Global Sustainability:
> Called for stronger environmental policies, better healthcare, and eco-friendly economic
recovery.
Plastic Waste and PPE Pollution:
» PPE and single-use plastics surged, increasing global plastic waste and microplastic
pollution.
» Urged sustainable waste management, biodegradable alternatives, and international
cooperation.
Responsible Transport and Travel Behaviour:
» COVID-19 reduced commuting, cutting CO2 emissions.
» Encouraged sustainable travel methods: remote work, public transport investment, and
electric vehicles.
Impact of Lockdowns on Air Pollution:
» Lockdowns significantly reduced NO: and particulate matter in China, India, and Europe.
» Suggested proactive policies to sustain pollution reductions post-pandemic.
Microplastic and Soil Pollution from Masks:
» Face masks contributed to soil contamination, affecting plant growth and soil health.
» Recommended proper disposal and alternative mask materials.
Hand Sanitizer and Environmental Health:
» Excessive sanitizer use had negative health and environmental effects.
» Called for stricter regulations and increased public awareness.
Sustainability and Post-Pandemic Recovery:
» Pandemic slowed progress on Sustainable Development Goals (SDGS).
» Urged global collaboration and policy reforms for a green economic recovery.

Discussion:

The COVID-19 pandemic demonstrated both positive and negative environmental
impacts, emphasizing the complex relationship between human activity and nature. Lockdowns
led to temporary improvements in air and water quality, reduced emissions, and showcased
nature’s resilience. However, these gains were short-lived, as pollution levels rebounded once
restrictions were lifted.

A significant challenge was the increase in plastic waste, particularly from disposable
PPE and face masks, which contributed to microplastic pollution in water and soil. Additionally,
the widespread use of sanitizers and disinfectants raised concerns about environmental and health
risks. These issues highlight the need for sustainable waste management, biodegradable
alternatives, and stronger regulatory measures.

Nisarta Nirali R & Dr. Parveenbanu M. Malek
421



IJAAR Vol. 6 No. 19 ISSN - 2347-7075

Changes in transportation patterns during the pandemic led to lower CO. emissions, as
commuting decreased. To sustain these benefits, policies should encourage remote work,
investment in public transport, and eco-friendly mobility solutions. Expanding global
sustainability efforts, such as renewable energy adoption and stricter environmental policies, is
essential for long-term progress.

Ultimately, COVID-19 reinforced the urgent need for a sustainable transition, balancing
economic recovery with environmental responsibility. Governments, industries, and individuals
must apply lessons from this crisis to develop lasting environmental solutions and promote a
greener future.

Conclusion:

The COVID-19 pandemic provides a critical lesson: Environmental sustainability must be
integrated into public health and economic policies. Moving forward, government, industries, and
individuals must adopt a proactive approach to mitigate future environment. While lockdowns led
to reduced air and water pollution, these gains were short-lived as economic activity resumed. If
left unaddressed, the increase in plastic pollution could lead to severe biodiversity loss and long-
term environmental degradation. To sustain environmental benefits, systemic changes are needed,
including stronger waste management, clean energy adoption, and sustainable mobility solutions.
The pandemic serves as a critical lesson for integrating environmental responsibility into
economic recovery efforts.

Policy Recommendations:

Sustainable Waste Management: Promote biodegradable PPE, efficient plastic recycling, and
strict hazardous waste regulations.

Air & Water Quality Control: Enforce emission limits, invest in clean energy, and enhance
wastewater treatment.

Sustainable Mobility: Support remote work, improve public transport, and establish low-
emission zones.

Renewable Energy & Green Economy: Increase funding for clean energy, circular economy
models, and global climate cooperation.

Public Awareness & Education: Launch campaigns on sustainable consumption, eco-friendly
practices, and community engagement.
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