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Abstract
Neither war nor recession or any kind of prior disaster has been considered a prelude to the looming threat of climate change over
the past era as coronavirus (hereafter COVID-19) has in only a few months. Although numerous studies have already been
published on this topic, there has not been compelling evidence critically assessing the impact of COVID-19 by and on climate
change. The present study fills this gap by taking a more holistic approach to elaborate factors, e.g., natural and anthropogenic
factors, ocean submesoscales, radiative forces, and greenhouse gas/CO2 emissions, that may affect climate change in a more
prevalent and pronouncedmanner. Based on the statistical data collected from the NASA Earth Observatory, the European Space
Agency, and the Global Carbon Project, the findings of this study reveal that the climate/environment has improved during
COVID-19, including better environmental quality and water quality with low carbon emissions and sound pollution. In the
lockdown during the epidemic, the emissions of nitrogen dioxide (NO2) and carbon dioxide (CO2) significantly decreased
because of the lower usage of transportation, decreased electricity demand, and halted industrial activities. The policy implica-
tions of this study suggested that keeping the climate healthy even in the post-COVID-19 era is a serious concern that needs to be
addressed by investing in clean and green projects, ensuring green energy evolution, dealing with a large volume of medical
waste, building health-ensuring and livable societies, and halting the funding of pollution. For governmental and regulatory
bodies, these factors will provide a strong foundation to build safer, healthier, and environmentally friendly societies for
generations to come.
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Introduction

We are facing the greatest pandemic that humans have faced
in history (Nicola et al. 2020). The entire world desires by
hook or by crook to be safe from the disastrous impacts of
COVID-19 (Shen et al. 2020). An increasing number of in-
fectious diseases, such as HIV/AIDS, SARS, MERS, and
Ebola, have spread from wildlife to humans, and it has been
evident that COVID-19 has been transmitted by the same
route (Usman et al. 2020). COVID-19, a single-stranded

RNA virus, has a diameter ranging from 80 to 120 nm. The
first case was reported in December 2019 in Wuhan, Hubei
Province, China, and most initial cases had a source of infec-
tion from a seafood market (Chakraborty and Maity 2020;
Huang et al. 2020).

From the last century onwards, the world has continuously
changed due to industrialization, which provides a wide vari-
ety of products at a lower price but has caused environmental
changes (Pearson and Foxon 2012). The Earth has been facing
environmental challenges for decades, even though environ-
mental issues have been the most important issues and have
been at the top of the UNGA (United Nations General
Assembly) agenda since their meeting in 2019 (Fritz et al.
2019). Because of this massive industrial growth, the land,
air, and water are all contaminated through industrial waste,
which causes the inhabitants of the water to be in a life-
threatening environment. Moreover, air pollution causes sev-
en million premature deaths each year according to WHO
estimates. Poor air quality increases the risk of mortality from
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severe and chronic diseases, such as stroke, heart disease,
chronic obstructive pulmonary disease, lung cancer, and acute
respiratory infections. It has also become a major killer, con-
trary to malaria, violence, HIV/AIDS, drugs, alcohol, traffic
accidents, and so on (Bornstein 2020).

COVID-19 is a widespread pandemic of our time; from the
end of last year until today, a significant number of people
have died due to this viral outbreak (Roser et al. 2020).
Hundreds of thousands have been effective, economies have
been in a nose-dive, and people have suffered from social,
economic, emotional, mental, and physical illness or distur-
bances to their lives on all levels (Tian et al. 2020). Numerous
elements can be considered to evaluate the worsening situa-
tion. Environmental challenges are some of them and play a
significant role in the spread of COVID-19 (Muhammad et al.
2020). For example, a study by Harvard found that Italy,
France, Spain, and Germany have had 78% of deaths from
their five most polluted areas (Wu and Nethery 2020).

The pandemic (COVID-19) has also indicated the impor-
tance of focusing on another global crisis, i.e., climate change.
What can one natural crisis teach us about another crisis? The
surprising COVID-19 epidemic has demonstrated how the
problems of the human race are linked with each other. As
per the recent SDGs (Sustainable Development Goals) state-
ment, climate change is the most crucial and serious matter on
the 2030 agenda because it could bring future catastrophic
incidents and can have irreversible effects. Therefore, this
study contributes insight into both this natural crisis and
how the nexus between COVID-19 and climate change has
emerged.

According to the available statistical data, the total direct
cost of the six major epidemics (hantavirus, influenza, Ebola
virus, etc.) was approximately 2 billion dollars, and the indi-
rect economic cost was beyond estimates. Similarly, in the
current scenario, due to the COVID-19 pandemic, almost all
kinds of economic sectors (such as industrial, transportation,
tourism) are facing significant losses in both developed and
developing countries. However, a substantial reduction in the
demand for fossil oil and electricity is being reported (e.g.,
18.17% decline in CO2 emission, 19.30% decline in NOx),
which can positively affect the environment and climate
change (Kumar and Ayedee 2021). It is also necessary to draw
effective policies to create a balance between economic prog-
ress and a healthy environment/climate. Therefore, in this
study, we focus on the environmental side of COVID-19.
We will understand the nexus between COVID-19 and envi-
ronmental challenges. Last, we will come up with some of the
important points that can help us to control pandemics of this
kind in the future.

The rest of this study is structured as follows. The
“Literature review” section presents a review of the most re-
cent literature on this topic. The “Factors affecting climate
change” section describes the elements affecting climate

change. The “Nexus between COVID-19 and climate change”
section discusses the nexus between COVID-19 and climate
change. The “Sustainable climate change in the post-COVID-
19 era” section enlightens the steps that need to be taken after
COVID-19 to make the world a better environmental place.
The “Conclusion” section concludes this study by providing
some limitations, policy implications, and future research
directions.

Literature review

As COVID-19 causes massive destruction in terms of human
health, the World Health Organization has declared medical
emergencies around the globe. The abrupt attack by COVID-
19 is related to a more serious global climate crisis.
Researchers are trying to explore the relationship between
COVID-19 and climate change. In a study in Pakistan,
Mehmood et al. (2021) investigated the association between
COVID-19 and climatic elements. Using GLM (generalized
linear model) and GRA (gray relational analysis) techniques,
the authors reported a statistically significant association be-
tween COVID-19 cases and climatic factors.

In a study on Middle Eastern countries (i.e., Israel, Jordan,
and Palestine), Negev et al. (2021) evaluated the role of
COVID-19 and adaptation to climate change. Based on the
geographical location of Israel and Palestine, it is unavoidable
to control the transmission of the virus. However, Jordan can
close its borders and can stop the spread of the virus. The
findings of the study suggested that the intensity of the virus
spreading can be minimized through proper adaptation to
climate change, data sharing, and effective health systems
and surveillance. In a review article, Marazziti et al. (2021)
have documented the nexus between COVID-19, change in
climate and environmental pollution, as these factors also
have an impact on mental health. The current pandemic has
proven the narrative that our ecosystem is weak and fragile,
and we are also unable to protect ourselves from pollutants.

The recent epidemic of COVID-19 has raised several ques-
tions regarding climate change, the environment, and the fu-
ture of our health. In this regard, the HERA (Human and
Environmental Risk Assessment)-COVID-19 working group
and Barouki et al. (2021) aimed to inspect the need for re-
search on COVID-19 and its environmental and climatic con-
sequences. It was found in the study that the development and
spread of COVID-19 appeared because of massive urbaniza-
tion, demolition of habitat, fragile environmental change, an-
imal trading, and global travel. In a qualitative study based on
the media coverage of COVID-19 from January to June 2020,
Contreras et al. (2021) discussed six important lessons that can
be drawn from the COVID-19 epidemic. The main lessons
comprised the reduction in the usage of fossil fuel and green-
house emissions, rapid response, sustainable environment,
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trust in science, the limits of rugged individualism, and the
opportunity for greater change.

Almost all countries in Europe have faced the wave of the
COVID-19 pandemic starting in February 2020. In a study
from Spain, Fernández-Ahúja and Martínez (2021) explored
the linkage between the spread of the COVID-19 virus and
environmental factors such as temperature, air pressure, rain-
fall, and sunlight hours. By collecting data from different
provinces and using a linear regression model, the findings
of their study supported the authors’ point of view, i.e., there
is a strong connection between COVID-19 and environmental
elements. Moreover, the results also showed that cold regions
suffered more than warm regions. In a review article, Nguyen
et al. (2021) discussed how climate change reacts in the pres-
ence of COVID-19. Due to the pandemic situation, countries
adopted lockdown strategies to save their citizens from the
drastic impact of the virus. Consequently, a sharp decline
was reported in CO2 emissions. Likewise, a positive effect
was also evident because of less production and limited travel
between cities and regions.

The entire world is suffering from climate change and
COVID-19; therefore, preemptive actions need to be taken
to reduce their severity. In a review article, Kumar and
Ayedee (2021) inspected the liaison between climate change
and COVID-19 and their sustainable solutions. The data were
taken from secondary sources, i.e., news reports and the pre-
vious literature. The results of their study suggested that lock-
down is only a short-run solution for COVID-19, which re-
duces pollution and the issue of climate change. However, it is
harmful to long-run economic growth. Therefore, in the long
run, countries need to find suitable solutions to counter both
COVID-19 and climate change. Bertram et al. (2021) reported
that COVID-19 has a deep impact on energy systems world-
wide. A significant reduction is being observed in CO2 emis-
sions from the power sector. The main reason for this reduc-
tion is a sharp decline in electricity demand only due to the
COVID-19 economic shutdown. These consequences demon-
strate an opportunity for policymakers to accelerate the reduc-
tion in power sector emissions.

A Paris climate agreement was made in 2015, and after 5
years, global CO2 emissions have started to decrease.
However, according to Le Quéré et al. (2021), the main reason
for this effect is none other than COVID-19 lockdowns/shut-
downs. In the post-COVID-19 world, new and effective envi-
ronmental policies need to be drawn to sustain the decline in
worldwide emissions. The terrible COVID-19 outbreak in
China is now becoming a global crisis by adversely affecting
a large population of the world. Therefore, new preventive
measures are adopted together with social distancing to avoid
its extreme effects. Manzanedo and Manning (2020) stated
that COVID-19 has disturbed almost every aspect of daily life
and work and has largely crushed the world economy.
Furthermore, this emergency also provides an exceptional

understanding of how the worldwide climatic crisis could be
managed, as the overall consumption of fossil oil is signifi-
cantly reduced.

As a threat to the global health system, citizens have been
advised to limit their activities and to maintain social distance
to minimize the risk from COVID-19. Even though the CDC
recommends a distance of 2 m, studies have reported that
droplets trapped inside a turbulent puff can be transported up
to 8 m. Luis A Anchordoqui et al. (2020) investigated the
transportation of the COVID-19 virus through the air and
the role of temperature in this relationship. By using an
analogy-based model, the findings of their study showed that
temperature variation can impact the puff, halting its range by
using extreme ambient cold or heat. By using a mathematical
modeling approach, Rasheed et al. (2021) explored the rela-
tionship between Indian medicine (Ayurveda) and Persian-
Arabic medicine (Unani) to prevent and treat diseases includ-
ing COVID-19. The authors elaborated that individual tem-
perament is a significant factor for personalized medication
and the results verified that it is mathematically possible to
use Ayurveda and Unani treatment alternatively.

Previous studies recognized that human droplets (i.e., from
breathing, sneezing, or coughing) contain numerous cells and
several infectious viruses. Luis Alfredo Anchordoqui and
Chudnovsky (2020) indicated a physics viewpoint regarding
the transmission of airborne germs. By using the fluid dynam-
ics method, the findings of their study provide an alarming
situation, i.e., infectious droplets could spread far away from
the source of the virus and be more dangerous than those in a
nearby location. Thus, strict measures should be adopted to
slow down the spread of COVID-19. Furthermore, Ilesanmi
and Afolabi (2020) documented the adverse effects of
COVID-19 on the health system in Nigeria. The Nigerian
Centre for Disease Control (NCDC) and federal government
adopted vertical healthcare programs to address COVID-19.
Yet, such approach alone has shown unsatisfactory results,
and required integrated programs to properly manage
COVID-19 situations.

Factors affecting climate change

Climate change occurs rapidly over time. Only in a decade has
Earth’s climate changed dramatically (Taylor 2014). The fol-
lowing are the few prominent factors that can deeply impact
climate change across the globe (Fig. 1).

Natural vs. anthropogenic factors

It is believed that the rapid temperature change is due to hu-
man activities causing global warming. Climate change is
triggered by both natural and anthropogenic forces (Stern
and Kaufmann 2014). Natural forces consist of solar
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irradiance and stratospheric volcanic aerosols, and anthropo-
genic factors comprise greenhouse gases and sulfate aerosols
(Tett et al. 1999). Previous studies, e.g., Jones et al. (2003),
have also reported that, along with natural forces, anthropo-
genic elements are also critical for causing climate change.

Ocean submesoscale

Climate change may also be referred to as a change in global
heat. Earth’s climate may be influenced by changes in the heat
of the ocean atmosphere (Su et al. 2018). Studies have shown
that irregular vertical heat fluxes from colder to warmer waters
are led by the motion of the ocean (oceanic waves) related to
horizontal scales smaller than 50 km (called submesoscale).
The findings have also suggested that submesoscale undercur-
rents are crucial for the transport of heat between the interior
(ocean) and the atmosphere and are thus the main factors in
the Earth’s climate.

Radiative forces

Anthropogenic radiative forces mainly consist of greenhouse
gases such as carbon dioxide, methane, N2O, chlorofluorocar-
bons, and tropospheric ozone (Stevenson et al. 1998).
Tropospheric sulfate aerosols are due to clear air, in addition
to cloudy air radiative forces. Stratospheric ozone forces are
induced by depletion in the ozone layer (Andronova and
Schlesinger 2000). The SO2 gas injected into the stratosphere
by major volcanic eruptions creates stratospheric sulfate aero-
sols, causing the scattering of incident solar radiation back to
space and resulting in major volcanic radiative forces
(Andronova and Schlesinger 2000).

Greenhouse CO2 emissions

Previous studies have shown that anthropogenic forces also
include greenhouse gas emissions (Tett et al. 1999). The heat
circulation is affected by upsurges in atmospheric greenhouse
gas concentrations (Wood et al. 1999).

Nexus between COVID-19 and climate change

We analyze the relationship between COVID-19 and climate
change from both perspectives, i.e., the impact of climate
change on COVID-19 and vice versa.

Impact of climate change on COVID-19

The novel coronavirus has been declared a pandemic by the
World Health Organization after spreading tomost parts of the
globe.Whereas the influenza virus shows some alterationwith
seasons, it is unknown if COVID-19 has any seasonal influ-
ence (Bukhari et al. 2020). According to the World Health
Organization, the pandemic could even affect tropical coun-
tries that have scorching temperatures (Acosta et al. 2020).
Alternatively, several other theories have also been presented
regarding the effects that will cause a change in the wide-
spread COVID-19. Some other viruses of the same family
(respiratory syndrome viruses) are unlikely to survive in hot,
humid, and warm climates. Therefore, scientists had believed
that the virus (COVID-19) would not last until June-July or
August (Khan et al. 2020).

The growing rate of COVID-19 around the world is nega-
tively related to warm and humid seasons. Transmission of the
virus from one person to another is affected by temperature.
Moreover, Pakistan, a tropical country, found fewer COVID-
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Fig. 1 Methodological flowchart
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19-positive cases than the cold and dry regions (Bukhari et al.
2020). It is also under consideration that high temperature kills
most viruses, but few claims are being made regarding no
effect or, in relation to warm and humid temperatures, to the
multiplication of the virus (Khan et al. 2020).While the spread
of the virus may be slowed down because of warm weather, it
is not sufficient to depend on climate change alone (Brassey
et al. 2020).

In contrast, it was found that the activity and development
of the MERS virus (virus from the same family) were greatly
induced by climate change. During the study period, it was
found that multiple peaks of MERS occurred during the hot
season (April-August). This conclusion opposes the Gardner
et al. (2016) study, where they stated that lower temperature is
linked with elevated hazards in primary MERS-COV infec-
tions (Altamimi and Ahmed 2020). Therefore, the studies also
verified that climate change or seasonality may not affect or
correlate with the change in widespread COVID-19. Now, it is
not considered that warm weather could cure or put an end to
the spread of COVID-19 (Acosta et al. 2020).

Impact of COVID-19 on climate change

The most important thing for us, to begin with, is that we
never want to see these kinds of environmental benefits asso-
ciated with such tremendous human suffering. The COVID-
19 pandemic has a direct impact on climate change. There are
several climate changes as a result of the pandemic. The air we
breathe has become clearer as there is less emissions of pol-
lutants in the air because of lockdowns. Climate could modu-
late the spread of the pandemic, and climate change could
have led to the emergence of the novel corona virus (Ching
and Kajino 2020).

Although COVID-19 has caused many difficulties in the
lives of people while performing their daily activities, it has
also caused a number of changes in the air that we breathe and
live in. Nitrogen dioxide is a dangerous gas that is emitted
from the burning of gasoline, coal, diesel in vehicles, power
plants, and industrial facilities. Near ground (NO2) can turn
into ozone and make air hazy and unable to be breathed
(NASA 2020). Nitrogen dioxide is known to cause several
diseases that are fatal to humans. It is known to cause troubled
breathing in people. It makes it difficult for people to breathe
and is likely to cause lung cancer (Al-Ahmadi and Al-Zahrani
2013). However, a lockdown seems to impact the climate in a
positive way in regard to the emission of NO2. In China, due
to the lockdown of major cities’ transportation and industrial
units, the nitrogen emission rate has fallen rapidly.

Due to the lockdown, it was estimated that global carbon
dioxide (CO2) emissions from fossil fuels decreased by 7% in
2020. After the Second World War, this decline was seen as a
major relative decline in emissions. All the world’s major
emitters have reported a decline in the emission of fossil

CO2, including 11% in the European Union, 1.7% in China,
12% in the USA, and 9% in India (World Economic Forum,
2020). Nevertheless, researchers argue that a fall in emissions
in 2020 may not slow the pace of global warming. Compared
with 2019, a decline of 2.4 GtCO2 was recorded and the latest
estimates suggest that emissions will be regulated at 34 bn
tons of CO2 GtCO2 (Friedlingstein et al. 2020). This annual
decline is the largest drop in emissions ever recorded accord-
ing to researchers.

Statistical facts related to climate change during
COVID-19

The maps below show the change in the emission level of
nitrogen dioxide (NO2) after the COVID-19 outbreak.
Figure 2 shows the level of NO2 in the central and eastern
parts of China from January 1 to January 20 and from
February 10 to February 25 (NASA 2020).

Figure 3 shows the changes in NO2 emissions between two
different time periods. The orange areas show an increase in
the level of NO2. However, the blue areas show decreases,
such as in India and Bangladesh, which were still under quar-
antine (NASA 2020). It has been observed that NO2 emissions
have fallen by almost half in many European cities
(Bruyninckx 2020). The nitrogen dioxide (NO2) emission lev-
el has dropped as a result of the lockdown in cities. It has been
noted that the emission level of nitrogen dioxide has dropped
by 54% in Paris and 49% in Rome (Morrison 2020). Data
from the European Space Agency Copernicus Sentinel show
that some cities in Europe have had a drop of 45% in the
emission level of NO2 since the outbreak of COVID-19.

It has been reported that COVID-19 has not only impacted
the emissions of nitrogen but has also reduced the emissions
of carbon gases (Fig. 4). There is a daily 11-25% emission of
carbon gases. The decrease in industrial activities and trans-
portation is the main cause for the reduction in carbon emis-
sions in the atmosphere (Cho 2020). In a dozen or more coun-
tries, due to enforcing the COVID-19 lockdown, a wide range
of transport use, electricity demand, and industrial activities
have been reduced, which has ultimately lowered CO2 emis-
sions (Evans 2020).

It has been discovered that air pollution affects the health of
humans. These health effects are severe enough to include in-
creased hospital admissions due to the exacerbation of cardiac
and respiratory diseases (Karimzadegan et al. 2008). The reduc-
tion in travel through the air also seems to have had a positive
impact on the climate. A reduction in air travel has reduced the
emissions of greenhouse gases (Kingham 2020). A recent study
found that people living in places in which the quality of air is
poor are more likely to die from COVID-19 (Wu et al. 2020).

Figure 5 provided by the OECD shows the mortality rate in
2005 and 2010 due to air pollution, with China and India
being a major constituent of the mortality rates due to poor
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Fig. 2 Decrease in NO2 emissions in China during the lockdown (source: NASA Earth Observatory)

Fig. 3 NO2 emissions between two different time periods (source: European Space Agency)
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air quality. In 2005, it was shown that China had a mortality
rate of 1,200,000, and India showed a mortality rate of
600,000. As of 2010, the mortality rate of China reached
1,200,000 and that of India reached 700,000. The rest of the
world had a mortality rate of 900,000 in 2005 and approxi-
mately 9,500,000 in 2010.

It has been found that annually, 5.5 million people die
prematurely every year due to indoor air pollution, with half
of the deaths occurring in China and India (BBC, 2016). A
cleaner environment and air quality during the lockdown due
to the pandemic has demonstrated that human society must
improve the quality of the air (Ching and Kajino 2020). It was
reported that 4.2 million deaths worldwide are caused by am-
bient air pollution. Air pollution contributes to 26% of deaths
due to respiratory infection, 25% of deaths due to chronic
obstructive pulmonary disease (COPD), and 17% of ischemic
heart disease and stroke (WHO 2016).

It has been shown that COVID-19 affects more people with
pre-existing diseases than healthy people. It is worth noting

the mortality rate of a personwith a pre-existing disease before
they have been diagnosed with COVID-19 compared with
healthy patients before COVID-19 (Isaifan 2020). In this re-
gard, Table 1 clearly shows the difference in the mortality rate
of people with pre-existing conditions and the mortality rate of
people without pre-existing conditions. It shows that people
with pre-existing conditions have a higher chance of mortality
after testing positive for COVID-19 than people without pre-
existing conditions.

As discussed in the “Literature review” section, previous
literature also supports our narrative; for example, Mehmood
et al. (2021) found a significant association between COVID-
19 cases and climatic factors in Pakistan. Similar results have
been found by Negev et al. (2021) in Middle Eastern econo-
mies. Consistent evidence was shown by Fernández-Ahúja
and Martínez (2021) in Spain. Azuma et al. (2020) observed
the same phenomena in 28 regions of Japan. Bashir et al.
(2020) reported that the air quality in New York City also
improved during the COVID-19 lockdown.

Fig. 4 Global daily fossil CO2

emissions (source: Nature
Climate Change (2020) Global
Carbon Project)

Fig. 5 Number of casualties due to air pollution (source: OECD)
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Sustainable climate change
in the post-COVID-19 era

After facing the pandemic, many countries locked down their
people and economies, which ultimately has many conse-
quences for humanity to face in the near future (Garrett-Cox
2020). The economies are facing a major downfall worldwide
(Usman et al. 2020). Global environmental changes such as
soil degradation, ozone layer depletion, pollution, and urban-
ization are changing the environment and are creating an in-
disputable threat to humans and the planet Earth (Chakraborty
and Maity 2020). Economies are a product of healthy, safe,
and sound human societies. These healthy societies rely on
natural life, which includes clean air, water, and food.
Deforestation, intensive and polluting agricultural practices,
unsafe management, and consumption of wildlife undermine
and pressure these services (Ghebreyesus 2020).

Sooner or later, as vaccines for COVID-19 become readily
available and immunity is developed to fight the pandemic,
the word will open up again. However, there is a serious threat
that after controlling this situation, the world may again return
to adversely impacting the climate. Therefore, in this regard,
the following are a few important steps that can be taken after
COVID-19 to maintain a healthy climate.

Preservation of nature: the source of human health

The world has changed in only a matter of months; thou-
sands of people have died, and hundreds of thousands
have been infected during this pandemic (Di Renzo
et al. 2020). People who have been infected by this virus
may not be the same person mentally, and their lives will
be changed. In Italy, massive travel restrictions have been
made. In London, the busy bars, theaters, and other busy
places have been closed, and people have been asked to
stay home to stay safe. The majority of flights have been
canceled all over the world, with people remaining in
homes practicing social distancing and working remotely
(Harapan et al. 2020). These steps have helped to preserve
nature and have improved human health.

Clean and green investment

Currently, as people are restricted from going outside their
homes, they are self-isolated to make themselves and their
families safe from this evil pandemic. People have found some
indoor activities; one is indoor gardening, which has increased
significantly, and it will be a valuable investment for a healthy
and green lifestyle (Minawi 2020). People are well aware and
more concerned about the environment today than they were
in the past; the survey conducted by FMCG Gurus also had
answers about the questions relevant to the environment and
sustainability that we have had as an outcome of a clean and
green atmosphere, which stood at 55% and 35% of the people
for the respective factors (Hughes 2020).

Ensuring a green energy transition

The transition to low carbon emissions and renewable energy
seems to be encouraged worldwide. The large fall in the prices
of traditional energy sources (oil and gas), which was also
facilitated by COVID-19, as a result of the recession and crisis
in the world economy objectively supports traditional eco-
nomic development. It also suggests that there may be a de-
cline in attention regarding sustainable development,
implementing UN sustainable development goals, and com-
bating climate change in most countries of the world (Bobylev
2020). It is very important for every country to adopt a way
forward that gives more emphasis on green energy, and sus-
tainable, renewable, and ecological means should be used to
ensure a nature-friendly environment.

Promoting healthy food practices

Health is currently a focus, and governments try to ensure that
all necessities relevant to the health of their people should be
available, but people take steps to be prepared for virulent
infections such as COVID-19. Communities throughout the
world have turned to natural and pure foods and have tried to
avoid canned and processed foods. These behaviors can create
new trends for the future (Di Renzo et al. 2020), as evident
from a survey conducted by FMCG Gurus in April of this

Table 1 The mortality rate of
people with pre-existing vs no
pre-existing conditions (source:
World-O-Meter, 2020)

Pre-existing disease Death rate (mortality rate)

(Confirmed cases)

Death rate (mortality rate)

(All cases)

Cardiovascular diseases 13.2 10.5

Diabetes 9.2 7.3

Chronic respiratory diseases 8.0 6.3

Hypertension 8.4 6.0

Cancer 7.6 5.6

No pre-existing conditions 0.9
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year, which shows some relevant trends that 73% of people
are more conscious about healthy foods and drinks, as 57%
people thought about immunity in their considerations. In a
question relevant to their diet plan, they answered with the
following statistics: 58% were increasing their daily fruit in-
take, 45% were going to decrease their sugar intake, and 37%
were keen to increase their protein intake. While considering
all factors in the study, they also surveyed the psychological
effects, and they found that 55% of the consumers consumed
healthy food to change their mood as they felt bored and
stranded (Hughes 2020).

Another study conducted by IPSOS in the MENA region
came out with interesting and some unbelievable statistics that
cannot be avoided as far as future trends are concerned. It
showed that 54% eat healthy foods, 52% are more likely to
have immunity-boosting foods, and 45% of people are eating
more balanced diets. As the people have been encapsulated in
their homes for a long time, they are changing their habits as
some people cook their own food, and some are likely to avoid
restaurants and to take their meals outside; the survey present-
ed statistics such as 81% are trying new recipes, 57% are
preparing their meals, 49% are watching food and cooking
channels, 79% are eating less at restaurants, 76% are replacing
restaurant food with home-cooked food, and 53% are still not
keen about dining again in restaurants (Minawi 2020). These
statistics from recent surveys and studies show a way forward
for the food and beverage industry.

Building healthy and livable cities

The epidemic center inWuhan City, which has a population of
over 11 million, produced 200 tons of medical waste on a
single day on the 24th of February 2020, which was four times
the capacity to incinerate by the city’s only facility in a single
day. Medical waste is a major issue, as more medical waste is
produced as the virus spreads all over the world. Medical
health organizations and waste management corporations
have taken steps regarding decontamination services, and
governments should also find solutions as soon as possible
(Luan and Ching 2020).

All over the world, people are in lockdown such as students
and job holders from different industries, but people who
clean cities are endangering their lives. These are the most
vulnerable groups because they are in direct contact with med-
ical waste from hospitals and homes. The usage of plastic
bottles such as hand sanitizers, masks, gloves, and other med-
ical equipment and accessories is increasing daily, causing an
increase in waste, which may end up directly in ponds, rivers,
and seas (Saadat et al. 2020). In recent years, it has been a
normal behavior for people to choose to live in apartments and
flats in densely populated cities, but in the post-COVID-19
era, it will be the norm to have an indoor garden, and

designing homes with significant exposure to light and fresh
air will be an important consideration for city dwellers.

Stop funding pollution

Pollution is simply tampering with natural ecosystems. In to-
day’s post-industrialized world, economies of scale are a com-
mon problem, and we have to make the highest number of
products to obtain the highest amount of money in our
pockets. This horrible greedy behavior in the world prevents
us from drinking pure water, inhaling pure air, and eating pure
food, and these contaminated pollutants make us feel un-
healthy, unhappy, short tempered, and etc. (Rickenbacker
et al. 2020). Several studies have extensively analyzed the
impact of air pollution, particularly on the death rate caused
by COVID-19; e.g., Harvard’s study on this topic analyzed
120 cities in China and obtained evidence of the significant
link between COVID-19 and pollution. Likewise, among the
66 regions in Italy, France, Spain, and Germany, 78% were
from the most polluted regions, five in number (Wu and
Nethery 2020).

Conclusion

Currently, there are millions of confirmed cases, and deaths
have been increasing every day. The entire world has been in
lockdown due to the COVID-19 pandemic. Clarity about the
answers to questions such as how we got into this crisis, when
will the ongoing restrictions ease and the world will walk
again on its own feet, how people will be able to rebuild their
societies and economies, and other wider questions and issues
should be addressed. There is more uncertainty than a clear
view of the picture, which shows stability, growth, improve-
ment, development, and a living environment for all creatures,
most importantly humans in this world. Increasing levels of
poverty could lead to an increase in legal violations in envi-
ronmental areas. If there are no funds held by households to
maintain even a low standard of living, then poaching, illegal
hunting, fishing, and the cutting down of trees will increase
(Bobylev 2020).

Climate change occurs rapidly over time. Only in a decade,
the Earth’s climate can change dramatically (Taylor 2014).
Therefore, the purpose of this study is to explore the relation-
ship between COVID-19 and climate change. Based on pre-
vious studies, we found several factors that are understood as
determinants of climate change, such as natural and anthropo-
genic factors, ocean submesoscales, radiative forces, and CO2

emissions. Some of the studies have suggested that COVID-
19may have a seasonal influence; however, other studies have
found that COVID-19 is not stopped through exposure to the
sun or temperatures higher than 25° (Acosta et al. 2020).
Therefore, it is recommended that we take preventive
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measures such as quarantining (staying at home) and always
washing our hands.

A large number of people have suffered from social, eco-
nomic, emotional, mental, and physical illnesses or distur-
bances. However, based on statistical data, it is observed that
the COVID-19 pandemic has had a positive impact on the
environment/climate. Due to the lockdown, the emissions of
NO2 and CO2 have significantly decreased because of the
lower usage of transportation, a decrease in electricity de-
mand, and a reduction in industrial activities. Scientists from
universities, industries, and governments are trying to develop
a suitable vaccine to cure COVID-19. There is a strong belief
that sooner or later, we will win the fight against COVID-19,
and the word will open up again. However, there is a serious
threat that after controlling COVID-19, the world will proba-
bly again return to adversely impacting the environment.
Therefore, in this study, we also proposed some of the policy
factors that need to be observed to keep the climate healthy in
the post-COVID-19 era. These policy factors include preser-
vation of nature, clean and green investments, ensuring a
green energy transition, promoting healthy food practices,
building health through livable cities, and stopping the
funding of pollution. These factors will provide a strong foun-
dation to build safe, healthy, and environmentally friendly
societies for generations to come.

To mitigate the economic crises caused by COVID-19,
nations around the globe are rapidly stimulating their econo-
mies. Similarly, equal attention should also be given to cli-
mate change, as it also affects human health and prosperity.
The findings of this study support the arguments that govern-
ment strategies regarding COVID-19 have enormously
changed the demand for energy consumption around the globe
at both the individual and corporate levels. Many countries
have not only closed their industries but also restricted the
mobility of their citizens. These steps have significantly re-
duced emissions and have had a positive impact on climate
change. As discussed in the “Literature review” section, pre-
vious studies have also reported similar results.

Nevertheless, this study highlights the subject that needs to
be investigated in greater detail. Based on the conditions that
climate change and health systems are currently facing, this
paper could be very important in defining a roadmap regard-
ing future climate change and thereby provides implications
for policymakers and health professionals to estimate and plan
for post-COVID-19 situations. As things improve, there is
also an opportunity to ensure a sustainable climate path in
the post-epidemic world. It can also provide guidelines for
individuals and societies to build a sustainable and healthier
environment.

Aside from all the abovementioned implications, this study
has some limitations; e.g., in this study, we did not use any
empirical models or methodologies to estimate the relation-
ship between COVID-19 and climate change. Future studies

can fill this gap. Climate change is a mixture of multiple ele-
ments and events. In this study, we examine climate change as
a whole; however, potential studies can diversify the elements
of climate change and can explore the impact of COVID-19
on each of them. However, at present, as the epidemic is still
evolving, it is much more significant to keep the environment
safe and healthy and to keep an eye on the consequences.
Based on these facts, this study concludes that it is time to
think deeply about the aforementioned relationships, not only
for our existence but also to maintain a balance between the
environment, humans, and animals; otherwise, the conse-
quences will be frightening to glimpse.
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