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Abstract 

 The COVID-19 pandemic has impacted human life in a variety of ways, but its effect on 

human health and short-term air pollution has shown the world its actions in exacerbating 

climate change have brought dangerous side effects. If the world continues releasing harmful 

emissions into the atmosphere, humans will likely face more introductions of infectious diseases 

and drastic environmental changes. Those already living in areas of poor air quality were more 

likely to die from COVID-19, and this only emphasizes widespread environmental racism. The 

few months of mass quarantines across the planet in the spring of 2020 resulted in the relief of 

pollutants usually emitted from industry and transportation, and these short-term changes are a 

wake-up call to the world to alter its economy to support sustainability and prevent future 

generations from facing worse conditions.  
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Process Analysis Statement 

Originally, I believed this honors thesis should recap the main focus of my undergraduate 

education. I later realized that the experience I wanted from Ball State University encompassed a 

variety of topics, research, and modern thought. When I graduate, I will have accomplished an 

Economics major with minors in Political Science, Peace Studies, and Philosophy. My only 

regret is not minoring in a foreign language. I digress, but this is why I entered the senior thesis 

meeting in February 2020 with a blank slate and no ideas as to what to research for the project. I 

had learned so much and could not imagine crushing it all into one paper and one topic. Just as I 

had entered, I left clueless and confused about the thesis.  

 In the fall of 2020, while applying for the Fulbright Scholarship, Barb Stedman gave me 

the wonderful idea of choosing a thesis topic based on impressing the Fulbright staff. This 

narrowed down the search to air quality or pollution. I have researched and learned so much over 

the four years of my college career about the Clean Air Act and its history, so writing an entire 

thesis on the subject seemed incredibly boring. The semester of creating the honors thesis should 

be a time to learn and present new ideas, so one topic rarely explored during my college 

education was human health. What better time to talk about human health than the COVID-19 

pandemic? I had previously noticed information explaining that air pollution was declining 

during the various quarantine periods of spring 2020; therefore, I decided that was the most 

interesting topic for me to research.  

 Luckily for me, I had taken Natural Resources and Environmental Management (NREM) 

101 with the department’s expert in air quality and pollution in the fall of 2018. I am sure she 

was curious about this Economics major hoping to write an honors thesis over air quality, but she 

accepted the offer of becoming my advisor, and I am still extremely grateful. I was fairly late in 
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getting my thesis topic approved and the credits added to my schedule for the semester, but I 

immediately made a schedule for completing the research and writing the thesis. This project 

began by creating the structure of the paper and finding relevant sources for starting the thesis. I 

want this paper to be accessible even for people unfamiliar with climate change or air pollution. 

Usually, when people research academic research on air pollution they are presented with 

symbols and letters that are hard to understand, so I want this paper to make sense even for 

people without a college education. The information presented in this thesis is very important 

and relevant to everyone who lives on this planet, and I hope the world can change so future 

generations will not have to worry about the environment as I do.  

 The only issues I experienced while creating this thesis were determining the length of 

the project and analyzing what data to present. I am proud of producing this project while taking 

21 credit hours during the last semester of my undergraduate career. This year has been 

challenging because of the COVID-19 pandemic and taking 21 credit hours did not alleviate the 

pressure. I decided that because of the time constraints I was not going to generate an 

extravagant project with 100 pages of research, so I am happy with this final product. I also hope 

to induce philosophical thinking about personal choices and actions surrounding emissions and 

the impact of human activity in this world because it is my ultimate goal in life to influence 

others to care for the planet.  
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The Direct Relationship Between Health and Air Quality: The COVID-19 Pandemic 

The Industrial Revolution exacerbated human activity, thus creating such a negative 

impact on the environment that the world must now be wary of drinking water, inhaled air, and 

the soil in which plants are grown. The advancement of technology has supported the planet’s 

population of nearly 8 billion, but the harmful emissions released into the atmosphere have 

mirrored this incline. Air pollution is now responsible “for about 9 million deaths per year” 

(Manisalidis et al., 2020).  Short-term exposure to dangerous air pollutants makes humans more 

susceptible to shortness of breath, asthma, respiratory diseases, Chronic Obstructive Pulmonary 

Disease (COPD), and hospitalization. Long-term effects include cardiovascular diseases, chronic 

asthma, pulmonary failure, and even diabetes. For infant exposure, pollutants can cause mental, 

cardiovascular, and respiratory effects, along with increased chances of chronic disease or early 

mortality. If the amount of air pollution and greenhouse gases in the atmosphere continue to rise 

over the next several decades, the quality of human health will be subject to the introduction of 

more infectious diseases. To begin, air pollution and its dangerous qualities will be explored.  

Four main sources of air pollution help classify various air pollutants. Major sources are 

made up of the emissions from industrial power plants, power stations, incineration, 

petrochemicals, and refineries. Indoor sources include printing, dry cleaning, other cleaning 

activities, and gas stations. Mobile sources of air pollution are airways, motor vehicles, railways, 

and other modes of transport. The last source, natural sources, are forest fires, burning of crops, 

erosion, and dust storms. Air pollution can enhance the contamination of other resources, for 

example, altering the acidity of water or the chemistry of the soil. Air pollution is one variable in 

the equation of climate change, but the effects of climate change also intensify the harm created 

by air pollution. The air pollutants that pose the largest threat to humans and the exacerbation of 
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climate change include particulate matter, carbon monoxide, carbon dioxide, sulfur oxides, 

ground-level ozone, nitrogen oxides, methane, and lead (Manisalidis et al., 2020). For this paper, 

particulate matter, ozone, nitrogen oxide, sulfur dioxide, volatile organic compounds (VOCs), 

and lead will be explained in terms of their direct impact on human health, where carbon dioxide, 

methane, and nitrous oxide will be described by their influence on climate change.  

Air Pollution and Human Health  

The danger from particulate matter (PM) depends on its size. The liquid or solid droplets 

are formed in the atmosphere by different pollutants creating chemical reactions. PM pollution is 

defined as droplets or particles with a diameter of 10 micrometers (µm) or smaller, also referred 

to as PM10. Extremely fine particles can be around 2.5µm and smaller in diameter also called 

PM2.5. PM10 and smaller particles can reach the lungs and eventually infiltrate the bloodstream. 

These particles can produce toxic effects depending on their chemical properties, which can be 

organic or inorganic materials from nature. Humans with diabetes, respiratory illness, 

cardiovascular disease, asthma, or autoimmune disorders are exceptionally vulnerable to the 

consequences of inhaling particulate matter. There are four categories of PM according to their 

types and size, which are gas contaminants, particulate contaminants, biological contaminants, 

and types of dust. PM is dangerous for human health, but also bodies of water, forests, and crops 

because “they are able to change the nutrient balance” (Manisalidis et al., 2020). Metropolitan 

areas also experience smog from heightened levels of PM. 

 Ozone (O3) is a strong oxidant “formed from oxygen under high voltage electric 

discharge” (Manisalidis et al., 2020). Ozone travels far distances with air masses that can cover 

up to thousands of miles. It is heavier than air itself, so it can also be created by chain reactions 

from smog in the troposphere. Ground-level ozone (GLO) forms through reactions between 
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nitrogen oxides and VOCs that are produced from both natural sources and human activity. 

Short-term ozone inhalation can deplete vitamins C and E and form the epidermis in the upper 

layers of skin. Long-term effects from living in urban areas can cause body structure, functional, 

immune, and biochemical disorders. Nitrogen Oxide (NO and NO2) is a pollutant emitted from 

automobiles and can penetrate deep into the lungs, where high levels can cause various 

respiratory spasms, coughing, wheezing, and even respiratory diseases. Short-term exposure can 

antagonize the eyes and sinuses, and long-term exposure can result in chronic lung disease and 

impair senses of smell. Nitrogen dioxide can also injure vegetation and crops and reduce air 

visibility (2020).  

 Sulfur dioxide (SO2) is emitted from the consumption of fossil fuels or other industrial 

activities. People most at risk are the old and young and those with lung disease. Emissions in 

industrial areas can irritate the senses, skin, and eyes, cause bronchitis, bronchospasm, 

respiratory pain, and mucus production, and it can also affect the acidity of soil and create acid 

rain. VOCs are compounds including benzene, xylene, and toluene and are linked to cancer in 

humans. They pollute indoor air and are responsible for smells. Short-term exposure can irritate 

the eyes, nose, and throat, where long-term inhalation includes many toxic reactions. Lastly, lead 

is a type of heavy metal used in industrial plants, but can also be emitted from engines, radiators, 

waste, and batteries. Lead can be inhaled, eaten, absorbed through the skin, and even transported 

through the placenta. For the fetus, lead can affect the nervous system and cause swelling of the 

brain. Inhalation can accumulate lead in the blood, organs, and various systems of the body. 

Adults can experience loss of concentration, memory, and muscle and joint pain. Small children 

and newborns will experience learning disabilities, memory impairments, and hyperactivity from 
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lead exposure. Lead in the environment is harmful to crop growth and plants and causes 

neurological effects in animals and other vertebrates.  

Air Pollution and Climate Change 

 Greenhouse gases trap the heat radiated by Earth’s land and bodies of water in the 

atmosphere, thus warming the atmosphere along with the surface of the planet. These greenhouse 

gases also release heat gradually over time. Carbon dioxide makes up 74.4% of all greenhouse 

gases, with methane following at 17.3%, nitrous oxide at 6.2%, and other gases at 2.1% (Ritchie, 

n.d.). Carbon dioxide (CO2) is emitted into the atmosphere from the burning of fossil fuels like 

coal and oil for electricity and other human activity. It is the most abundant greenhouse gas and 

stays in the atmosphere longer than methane or nitrous oxide, which can be for hundreds or 

thousands of years. While it absorbs less heat per molecule, carbon dioxide is “responsible for 

about two-thirds of the total energy imbalance that is causing Earth's temperature to rise” 

(Lindsey, 2020).  

 Methane (CH4) is a stronger greenhouse gas than carbon dioxide because in the 

atmosphere it can generate 28 times the amount of warming as one ton of carbon dioxide. 

Methane only makes up 17.3% of greenhouse gases, but it is responsible for 23% of thermal 

radiation since the year 1750. It can be removed from the atmosphere quicker than CO2, so 

reducing emissions of methane could produce positive short-term effects. In 2016, China 

produced the most methane on the planet at 1.26 billion tons. Methane is produced from animal 

agriculture, rice cultivation, biomass burning, fossil fuel production, and decomposing waste. 

Nitrous oxide (N2O) is predominantly emitted from agriculture and the application of nitrogen-

based fertilizers. The nutrients from added fertilizers are not entirely absorbed by crops, so more 

microbes can convert to N2O; the same process occurs for organic fertilizers. Nitrous oxide is 
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also stronger than carbon dioxide because, over 100 years, one ton can generate 265 times the 

amount of warming from one ton of CO2. Nitrous oxide can stay in the atmosphere for around 

121 years, which is more than methane at around 12 years. China also emitted the most nitrous 

oxide in 2016 at 556.98 million tons (Ritchie, n.d.).  

Figure 1 

 

Note. Referenced by Hannah Ritchie and Max Roser. Temperatures in 2019 relative to the 

average temperature 1951-1980. 

The emissions of greenhouse gases are the main culprit for climate change and the 

warming of the planet. Figure 1 shows a map of global temperature changes in 2019 compared to 

the temperatures from 1951 to 1980. It is important to comment that landmass alternates between 

warming and cooling temperatures more than oceanic surfaces. According to this map, average 

temperatures for land have increased nearly twice as much as the oceans. Compared to the period 

of 1951-1980, temperatures for land in 2019 have increased around 1.5 degrees Celsius, and 
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temperatures for ocean surfaces have increased about 0.5 degrees Celsius. Ritchie and Roser 

explain, “Since the Northern Hemisphere has more landmass, this also means that the change in 

average temperature north of the equator has been higher than the south” (2020). This also means 

the warming of the planet is happening at a faster rate north of the equator. As shown by the 

map, high latitudes are experiencing an increase of three degrees Celsius or more. These extreme 

changes are having a large impact on permafrost, glaciers, and arctic ice. While it is important to 

understand the consequences of emitting greenhouse gases, it is equally imperative to monitor 

the differences in warming across the planet to identify the areas of radical change.  

Infectious Diseases 

 According to the World Health Organization, there were approximately 1,241 disease 

outbreaks recorded internationally from 2010 to 2020 (n.d.). There is an upward trend in disease 

outbreaks every year, and climate change is a large part of this aggravation. Over half of new 

pathogens come from animals, and one-third of them can be credited to human action and its 

effect on ecosystems. Also, with more regions experiencing warmer weather and unpredictable 

precipitation, diseases from insects, likewise called vector-borne diseases, rise with the 

expansion of their preferred habitat. The warming of the planet can also bring back old viruses 

previously eradicated, for example, a deer previously frozen released anthrax in 2016. 

Coronaviruses are not a novel disease, and Lustgarten (2020) explains, “One study estimates that 

more than 3,200 strains of coronaviruses already exist among bats, awaiting an opportunity to 

jump to people.” Most emerging infectious diseases seen amongst humans are thought to have 

come from flying species, such as bats and birds. Scientists are unsure of the involvement of 

climate in the COVID-19 pandemic, but it is alleged to have been transmitted through the 
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horseshoe bat from Southern China. This species has been lived in the forests and jungles of 

China and nearby areas for nearly 40 million years.  

 Also, with warmer climates and unpredictable rainfall from climate change, rodents are 

expected to have higher populations. For example, in 1999, Panama experienced three times its 

usual rainfall. This resulted in heightened rat populations, which also means a higher probability 

of virus transmission. A fatal lung disease was introduced that year through the excretions of 

rodents, later called “hantavirus pulmonary syndrome” (Lustgarten, 2020). These warmer 

temperatures from climate change can also increase the scale in which dangerous diseases can 

spread, especially for pathogens carried by ticks and mosquitos. A study in 2019 explains that 

mosquitos carrying deadly diseases will be able to reach 500 million more people by 2050. New 

York experienced dengue fever for the first time in 2013, which is usually seen in the poor 

regions of Africa.  

COVID-19 may not be a disease carried by insects, but exotic animals are likely to 

continue spreading pathogens to northern countries because of climate change. Humans will be 

more susceptible to disease from warmer winters, but they will also be vulnerable to newly 

introduced viruses. A year before COVID-19 was first diagnosed, epidemiologists with a US 

Agency for International Development project, or the Pandemic Influenza and other Emerging 

Threats project (PREDICT), was researching in China’s southern province of Yunnan looking 

for unintroduced viruses in remote jungles. This was later shut down in 2018 by the Trump 

administration because of the trade war with China. Their efforts in intercepting novel viruses 

were completely dismantled, and USAID cut the program’s funding in 2019 (Lustgarten, 2020). 
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Impact of Air Pollution on COVID-19 

 In February 2020, the World Health Organization (WHO) named the new coronavirus of 

Wuhan, China as COVID-19, also labeled as SARS-CoV-2. The infections do not have 

consistent symptoms, some experience asymptomatic diagnoses while others may face severe 

effects leading to death. The elderly and those previously diagnosed with health conditions have 

been reported as at risk for complicated symptoms of COVID-19, but young patients without 

conditions have also been admitted to intensive care units, which has proved to be an anomaly. 

Past research suggests that particulate matter and other pollutants have a role in how COVID-19 

affects the body. Air pollution can decrease the immune response, thus making the spread of the 

disease more efficient, or it can also exacerbate the symptoms a patient with COVID-19 may 

have, which makes the disease more lethal. A reduction in UV radiation can allow air pollutants 

to promote the advancement of viruses as well as reduce the absorption of vitamin D, which may 

explain their ability to decrease the effectiveness of the immune response. Bourdrel et al. (2020) 

explain, “PM is known to carry microorganisms such as viruses, and SARS-CoV-2 RNA has 

been identified on PM.” With this information, it is unknown how long the virus can remain 

infectious on PM and if it is effective in inducing the virus.  

 According to a study in over 3,000 US counties, areas with higher levels of PM2.5 also 

experienced “an 8% increase in COVID-19-related deaths” (Islam et al., 2020). This relationship 

was also seen in 2003 with a study in China determining a positive relationship between air 

pollution and SARS-related deaths and ultimately saw almost twice the risk for people living in 

polluted areas than those living around less pollution. Recently, China performed a study 

examining the short-term exposure of O3, PM2.5 and PM10, and NO2 and noticed this was 

associated with a higher number of COVID-19 diagnoses. So far, this paper has explained that 
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exposure to air pollution increases the harshness of symptoms from respiratory infections. This 

coincides with an assessment in 2015 “conducted in 195 countries concluded that air pollution is 

a significant contributor to the burden of lower respiratory tract infections” (Bourdrel et al., 

2020). This is important in understanding the severity of air pollution exposure during the 

COVID-19 pandemic because this is true for children and adults; all people are at risk. To 

improve the world’s knowledge on the impact of air pollutants on COVID-19, since this could 

potentially influence the management of the disease, more studies should be done concerning 

exposure inequalities, geography, air pollution variations, environmental policy, and regional 

pollution.  

Environmental Racism and COVID-19 

 Racial inequality is alive in the US, and the COVID-19 pandemic has highlighted this 

issue even more with research showing that black communities are being infected and dying at 

higher rates. Black Americans are disproportionately at risk for a variety of reasons, including 

overrepresentation in frontline workers, disparities in wealth and income, lower rates of health 

insurance coverage, institutional racism as well as environmental racism. Environmental racism 

is a term used within the environmental justice movement to refer to the communities of color 

and low-income populations that are burdened with heavier pollution and more dangerous areas 

to live in compared to those who are white or from high-socioeconomic backgrounds. This can 

also include the harm done by natural disasters. Families of color or low income in the US have 

traditionally been concentrated in areas with low property values, which entices industries and 

polluting corporations to be housed in these areas. Differences in political power also keep this 

structure in place. Industries make the economic choices, but political leaders have continued to 

allow them to make use of these residential areas. Native Americans have consistently been in 
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the news over the last few years fighting for their land to remain pipeline and industry free; this 

issue portrays environmental racism (Berkovitz, 2020).  

 Black and Latinx communities are being hit the hardest by COVID-19. These 

communities are exposed at higher rates to PM2.5, which, as explained earlier, can enter the 

bloodstream and result in toxic effects. Sandoiu (2020) explains, “… black Americans are 3.5 

times more likely to die of COVID-19 than white Americans. In addition, the team found that 

Latinx people are almost twice as likely to die of the disease, compared with white people.” This 

did vary across states, but collectively, black Americans accounted for 25% of US COVID-19 

deaths whereas they only make up 13% of the total population (2020). Another infuriating aspect 

of racial disparity during the COVID-19 pandemic is the lack of uniform reporting from all 50 

states on the data of diagnoses and deaths by race. Without equal participation, the likelihood of 

ending these disparities remains low, and this includes all infectious diseases.  

Impact of COVID-19 on Air Pollution 

 There was a silver lining in the COVID-19 pandemic, which was the immediate impact 

the worldwide quarantine had on short-term air pollution. This section will provide research on 

air pollution for four countries (India, China, Russia, and the US) and Europe, which set their 

timelines during the COVID-19 pandemic.  

India 

The data in Figure 2 show different levels of pollutants from February 20 to April 14, 

2020 (red line) in Delhi, India. This includes the periods before and after the mandatory 

quarantine, and this data is compared to pollution levels of 2019 (black line) as reference. The 

vertical lines placed within the graphs of Figure 2 are used to dictate when the start of lockdown 
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began, which was March 23, 2020. More than a month of lockdown provided the perfect 

opportunity to measure the baseline of pollutants for an area as populated as Delhi, which is 

shown with the blue, dotted line. There was a significant decline in all levels of pollution during 

the full lockdown, except for ozone, which did see a drop, but the month of April saw similar 

levels to the year before. Most pollutants experienced a sharp drop immediately after lockdown 

and reached the saturation level within a few days, which Beig et al. define as “the level at which 

concentration of pollutants remains almost constant for at least 2–3 days after a sharp fall due to 

drastic decline in emissions during the lockdown” (2020). After reaching this point there was 

little consistency through the rest of the quarantine period. The time from lockdown to the 

saturation period experienced uniform weather, and the level of winds required for the movement 

of short-lived pollutants was low in Delhi. There is some uncertainty regarding the possibility of 

pollutant transport and its impact on the data, but the probability of external influence is low.  

Figure 2 
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Note. Created by Beig et al. Concentration of eight major pollutants in Delhi from February 20 to 

April 14, 2020.  

China 

 Once COVID-19 left Wuhan, China, and began spreading across the country towards the 

end of 2019, China enforced a national lockdown to control the spread. This policy restricted 

transportation and non-essential actions, which, once again, presented the silver lining of a 

reduction in the emissions of harmful pollutants. A report on the Guanzhong Basin’s emission 

concentrations was created from the period during the lockdown. Figure 3 shows the 

comparisons of PM2.5, PM10, SO2, NO2, CO, and O3 that were reported before and after the 

quarantine. Overall, this research found that the air quality in the Guanzhong Basin improved 

from the decreased emissions as a result of the lockdown restrictions. The strictest constraints 

during Level-1 (L1) saw the largest decrease where “… the concentrations of PM2.5, PM10, SO2, 
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NO2 and CO were lower by 37%, 30%, 29%, 52% and 33%” (Zhang et al., 2020). The 

concentrations of O3 experienced a significant increase, which is a similar finding from the 

research in Delhi, India. While these changes in pollutants vary between different cities, 2020 

saw a consistent decrease in emissions across the country.  

 There was a steady decrease of SO2 and CO during the entire 35 weeks, but PM2.5, PM10, 

and NO2 experienced a rapid decline from Pre-lockdown to L1. The levels of PM continued 

slowly declining thereon after, except NO2 saw a sharp increase during Level-2 (L2) but 

followed suit during Level-3 (L3) of lockdown. Any slight increase in emissions could be 

explained by the lifting of preventative measures after new levels were introduced. Level-4 (L4) 

continued the decline of PM2.5, PM10, and NO2 and was carried through Level-5 (L5). PM2.5 and 

SO2 saw little change from L4 to L5, and CO experienced a rebound; O3 finally began to 

decrease during L5. O3 and NO2 are also “anti-correlated, which reflects that the increase of O3 is 

related to the reduction of NO2 concentration: the catalytic effect of NOx is weakened, which 

leads to the decrease of ozone titration” (Zhang et al., 2020). The changes in L4 and L5 in 2020 

were similar to the year 2019, so this most likely occurred from human activities resuming. 

Figure 3
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Note. Created by Zhang et al. Mean concentrations of weekly measurements during the first 35 

weeks of national lockdown. 

Russia 

From April to May 2020, Moscow, Russia experienced the largest decrease in its main 

pollutant concentrations. This is most likely due to its decrease in traffic from the recommended 

quarantine, which usually makes up more than 90% of air pollution. The Moscow Department of 

Transportation also found that the “motorway network workload in April 2020 was 

approximately four times less than in April 2019” (Ginzburg et al., 2020). The average 

concentration of emissions for April 2020 was also lower than the average for the three years 
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before. Figure 4 shows that the reduction of pollutants from transportation was found close to 

highways and in residential areas, and the largest impact on air quality was found in the latter. 

Research also shows that CO atmospheric content near highways exceeded the content in 

residential areas before the quarantine. Ginzburg et al. (2020) also found that cities experienced a 

decrease in CO content in April and May, and the content of highways and residential areas were 

observed to be similar.  

Figure 4 

 

Note. Created by Ginzburg et al. Comparison of the average concentration of main pollutants 

between 2020 and years before.  

 It is more difficult to determine the impact of lockdown on air pollution for the second 

quarter of 2020 because after the snow melts in Moscow, there is generally an increase in 

pollutant concentrations. Yet, in 2020, Moscow experienced a snowless winter, so the first part 

of the year also underwent an atypical trend in aerosol contents. Also, at the end of March, “there 

was a period of a positive pressure anomaly, which led to a strong development of unfavorable 

meteorological conditions,” which contributed to a significant increase of pollutants in the 

atmosphere, and also caused them to accumulate (Ginzburg et al., 2020). April and May then 

experienced a decrease in pressure. These trends in pressure were similar to the changes in 
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transportation, and because of these meteorological events, there needs to be a more thorough 

assessment to determine the cause of air quality shifts. Figure 5 shows the average 

concentrations of emissions from March to May 2020 compared to the averages from 2017 to 

2019. The sea level air pressure is represented by the purple line, where the percentage change 

near highways is red, and the percentage change in residential areas is green. The “short-term 

jump in concentrations for March 27–28” is related to the pressure anomaly mentioned above 

(2020). Despite the anomalies previously stated, there was a definite decrease in CO from the 

decline in active transportation.  

Figure 5 

 

Note. Created by Ginzburg et al. Differences in CO (a) and PM10 (b) in the spring of 2020 

compared to averages from 2017 to 2019.  

Europe 

Europe’s greenhouse gasses (GHGs) are mainly emitted from the transport sector. Since 

COVID-19 entered Europe, the demand for transport has fallen from the reduction in 
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commuting, occupational travel, tourism, and travel restrictions being implemented across the 

globe. The International Road Transport Union is expecting to calculate a decline of 57% in sales 

for 2020 from the road transportation industry in Europe when compared to the year before. The 

International Air Transport Association is also showing a drop of 65.2% in the number of 

kilometers traveled by passengers from January to July 2020 when contrasted to the same period 

in 2019. These calculations alone prove that the emissions from transportation significantly 

declined from the COVID-19 restrictions. The European Environmental Agency (EEA) tracked 

weekly and monthly averages for the concentrations of NO2, PM2.5, and PM10. The data 

collected, as shown in Figure 6, revealed a sharp fall in the emissions of NO2, which account for 

the spring lockdown of 2020. Spain was seen with the largest difference from expected and 

measured concentrations, and this was likely from the sizable decline in tourism (EEA, 2020).  

Figure 6 
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Note. Referenced by European Environmental Agency. Comparison of NO2 emissions between 

expected and measured concentrations for April 2020. 

 Figure 7 shows the contrast in PM10 concentrations for April, and the decrease in 

emissions was less prominent than what was shown for NO2. Particulate matter concentrations 

can be influenced by a variety of activities, which can include both natural and man-made 

sources. Residential heating, agriculture, and energy production were unlikely to have any 

substantial changes during the period of quarantine, which explains why the range for PM10 is 

from -9% (Czechia) to -30% (Spain) or smaller than the range seen from NO2. These numbers 

did vary across countries “with the largest reductions of up to 70% seen in urban centres in those 

countries most affected by COVID-19 at that time, such as Milan and Madrid” (EEA, 2020). The 

sizeable changes in NO2 support the findings in India and China, and the measurements of PM10 

can explain the same experience of the Russian study since other factors not affected by the 

COVID-19 lockdown remained high.  

Figure 7 
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Note. Referenced by European Environmental Agency. Comparison of PM10 emissions between 

expected and measured concentrations for April 2020. 

United States 

 The US EPA National Core (NCore) network tracks the long-term trends of criteria air 

pollutants (CAPs) across the country. Twenty-eight NCore sites among 23 states were analyzed 

from 2017 to mid-April 2020 for NO2, O3, and PM2.5. Twenty-one sites were also evaluated for 

CO, and thirteen were examined for PM10. Figure 6 lists the Site ID, location of that site, and the 

percentage change in five pollutants. NO2 concentrations for all sites declined with the highest 

percentage change occurring in Las Vegas, Nevada at -49%, and the lowest at -5% taking place 

in Cheyenne, Wyoming. For this study, decreases surpassing 19% were explained as statistically 

significant. In Figure 6, dark green shades indicate significant reductions, whereas light green 

shadings show insignificant reductions in emission concentrations. Also, dark orange shades 

represent significant increases, and light orange explain insignificant increases (Chen et al., 

2020). 

 CO levels proved to have a declining trend at all sites except for Raleigh and 

Indianapolis, but these increases were not significant. Only seven sites were reported with 

substantial drops for PM2.5, whereas three sites, Indianapolis, Seattle, and Cheyenne, saw 

significant increases. This likely means there were very small changes in overall PM2.5 

concentrations due to the nationwide lockdown. Since the change in the concentrations of PM10 

is correlated with other variations of PM, they will also see very small adjustments. Similarly, to 

the observations in India and China, the US also saw fluctuations in O3 levels across all sites. 

The mass quarantine seemed to lower CO and NO2 more than PM, which is consistent with the 

decline in transportation and power plant emissions. Major reductions in PM2.5 were seen in 
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largely populated areas, such as Boston, New York, Los Angeles, and Las Vegas, where 

pollution was originally high, and quarantine restrictions were rigid. This information proves that 

the reduction in transportation and human activity from the COVID-19 lockdown resulted in the 

majority of NCore sites experiencing lower CAP emissions (Chen et al., 2020). 

Figure 8 
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Note. Created by Chen et al. Twenty-eight US EPA NCore sites and the percentage change in 

CAPs from the COVID-19 lockdown.  

Policy Changes for the Aftermath of the COVID-19 Pandemic 

 The effects of the COVID-19 global quarantine proved to be substantial declines in most 

air pollutants, except for O3. While it is important to appreciate the decrease in pollution, it is 

even more crucial to install preventative measures to ensure pollution levels do not return to their 

previous levels or above. The transition into a post-COVID society may prove to present even 

higher concentrations of deadly pollutants than ever seen before. There must be a plan in place 

that will prevent this from occurring. For example, the UK “green and fair recovery plan” is 

being implemented to build a more stable economy and promote sustainable practices (Friends of 

the Earth, n.d.). The first step in this plan is to prioritize human health by financing 

infrastructure, which makes traveling safer and more efficient. They have a goal of reducing air 

pollution to the standards of the World Health Organization by 2030 by adding £8 billion for 

cleaner public transport and £2 billion a year for cycling and walking spaces. This step also 

hopes to relieve the burden on healthcare services. The second step in this plan involves 

promoting and supporting sustainable jobs and social norms as the center of recovery. 

Investments should be made in greener jobs and less on dying industries. Specifically, this may 

require £10.5 billion for the creation of new, green jobs and some relief on the energy industry 

by focusing on home insulation. To promote sustainable jobs, they will also use £4.3 billion a 

year to transition people from work that worsens pollution, and then transfer the unemployed 

from the pandemic to greener jobs (n.d.).  

 The third step is focused on the economy. Tax breaks given to big polluters must be 

removed, and this money will be used towards these sustainable efforts. If companies need 



24 

 

financial bailouts, they must protect their workers all at costs and maintain emission cuts as 

dictated by the Paris Climate Agreement. Lastly, the economy needs to be shifted so the benefits 

reaped by small groups are broadened to the poor and working class. Next, the fourth part of the 

plan is centered around international relations. The UK hopes to mirror the cooperation shown 

during the coronavirus pandemic and use its power as one of the richest countries to support 

developing countries’ sustainable transitions. They will end investment in fossil fuels overseas 

and use the money for domestic renewable energy projects. Then, international trade will be 

discussed in a manner that ensures high standards of environmental and human health security. 

Lastly, social norms will be used to empower people to accept sustainable practices and 

renewable energy. The UK yearns to spur innovation and support nonprofit organizations so 

political figures will better understand what is important for development. Communities most at 

risk for the effects of climate change must be managed, and environmental justice problems will 

be consistently evaluated (Friends of the Earth, n.d.). 

 The prime minister of the UK, Boris Johnson, has explicitly explained that the 

investments toward infrastructure will “upgrade ports and infrastructure across communities like 

in Teesside and Humber in Northern England, Scotland, and Wales to hugely increase the 

country's offshore wind capacity” (T&D World, 2020). This wind energy expansion will 

immediately see 2000 new construction jobs and create around 60,000 jobs by 2030. The prime 

minister wants to see small businesses take part in this wind project, but also more global 

involvement for all kinds of clean energy. The country plans to be net-zero by 2050 and lead 

other international efforts for sustainability. Part of this plan is to create enough energy from 

wind turbines to power all homes by 2030, which boosts their target of 30GW to 40GW. The 
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electricity will be generated offshore in the deeper waters of the North Sea where the winds are 

the strongest (2020).  

 While this plan is ambitious, other developed countries need to consider building a 

sustainable blueprint that mirrors the UK green and fair recovery plan. Instead of focusing on the 

short-term consequences of the COVID-19 pandemic, the world must shift its attention to long-

term planning and the impacts of climate change. The vital aspects of development need to be 

reevaluated in a way that supports sustainable practices. The industrialization of humans has 

been a major contributor to the aggravation of climate change over the last 100 years and is vital 

for expanding an economy, so zoning standards should be changed to make use of brownfields 

and polluted areas while keeping natural spaces preserved. Industries should also make use of 

waste, reduce emissions, and install cleaner fuels and innovative technologies. Continuing with 

this idea, public transport needs to be encouraged and expanded for areas with very few public 

options, and clean energy can support these efforts and decrease the demand for fossil fuels that 

most industries currently rely on. COVID-19 saw a reduction in demand for energy globally, but 

this is likely to drastically increase as social distancing ends. Since pandemics are rare 

occurrences, countries should maintain these reduced concentrations of emissions through the 

adoption of renewable energy sources. Without stable international relations, none of these 

programs will affect climate change. Goals must be established internationally, and countries 

must vow to protect fragile ecosystems and biological diversity. The Paris Climate Agreement is 

only the start to establish systemic change; the United Nations should take a stand and provide 

strict timelines, options of coordination for global leaders, and succinct policy choices.  

For social change, tourism should be promoted in a way that expresses the dire situation 

of rising sea levels. Most tourist spots are small, secluded islands that are in greatest danger for 



26 

 

higher sea levels altering their ways of life or causing mass migration. If tourists understand their 

impact on places of luxury, this may help reduce their carbon footprint. These areas with natural 

beauty and fragile ecosystems should be shut down periodically to maintain this state. These two 

strategies will promote sustainable habits, preservation of natural land, and conservation efforts. 

Also, personal levels of behavior need to be changed so emissions per capita decrease. This 

involves monitoring food consumption, wastewater, electricity usage, and modes of 

transportation. Schools need to include climate education, so future generations will understand 

their impact on the environment in scientific terms, and this also enables them to hold their 

policymakers accountable (Rume, 2020).  

Conclusion 

 This planet is vulnerable to human activity, and this has become increasingly clear during 

the COVID-19 pandemic. Air pollution is extremely harmful to human health and is adding to 

the problem of climate change which threatens the way of life humans know today. As climate 

change continues to become a pressing issue, warmer climates are likely to introduce more 

infectious diseases that ravage fragile populations. China, India, Europe, Russia, and the US all 

saw similar findings during the period of quarantine in the spring of 2020, and this proves that 

humans are essentially to blame for climate change, but also shows change is possible. 

International agreements need to take place in the name of the climate crisis, but social 

movements need to be addressed as well. Environmental racism and social norms according to 

sustainability should consistently be monitored to promote social justice and the fight against 

climate change.  
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