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Abstract 
Covid-19 is one of the deadliest viruses ever seen in human civilization to date. This paper 
discusses the relationship between the novel coronavirus 2019 (2019-nCoV) pandemic and 
air contaminants namely nitrogen dioxide (NO2), ozone (O3), particulate matter 10 (PM 10), 
particulate matter 2.5 (PM 2.5) and carbon dioxide (CO2), and human health. Exposure to the 
five contaminants will further intensify the spread of the disease and may contribute to 
mortality. At the same time, however, Covid-19 has a beneficial effect in minimizing the 
release of all five contaminants into the air. Second, this paper also analyses the relationship 
between the impact of Covid-19 on the possible success of the Sustainable Development 
Goals (SDGs). Ten SDGs most affected by this pandemic are No Poverty, Zero Hunger, Good 
Health and Well-being, Quality Education, Gender Equality, Clean Water and Sanitation, 
Affordable and Clean Energy, Decent Work and Economic Growth, Sustainable Cities and 
Communities and Peace, Justice and Strong Institutions. Some of the SDGs are negatively 
impressed, but there are still those that are positively impressed. Emergency responses and 
strategies, and eventually policies should prioritize the 10 SDGs while addressing the defining 
elements significantly related to Covid-19 outbreak. This pandemic has taught us an 
enormous lesson to be vigilant and to set our priorities right for the sake of mankind, and in 
achieving sustainability. 
Keywords: Air Contaminants, Covid-19, Carbon Dioxide, Air Particulate Matter, PM10, PM2.5, 
Mortality, Sustainable Development Goals (SDGs), Human Health  
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Introduction: Covid-19 Global Pandemic 
A new coronavirus outbreak, the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) (Covid-19) causing a rare pneumonia occurred in Wuhan city, Hubei province, China, on 31 
December 2019 (Huang et al. 2020; Li, 2020; Wu et al. 2020a; Zhu et al. 2020). Covid-19 spread 
by infecting millions of people not only in China but across the world (Simonovich et al. 2020) 
except Antarctica (Rodríguez-Morales et al. 2020) prompting the WHO to announce a global 
Covid-19 pandemic on 11 March 2020. A total of 66 million confirmed cases of COVID-19 and 
approximately 1 529 746 deaths were recorded from 31 December 2019 to 06 December 
2020. Cases reported on the African continent are (2,250,092 cases); Asia (16,197,473 cases); 
America (28,552,974 cases); Europe (19,315,528 cases); Oceania (52,670 cases); and the rest 
are 696 cases of foreign transmission in Japan (European Center for Disease Prevention and 
Control, 2020a) (Figure 1). 
Coronaviruses are RNA-enveloped viruses that cause infectious, enteric, hepatic, and 
neurological diseases and may spread to humans, other mammals, and birds (Weiss and 
Leibowitz, 2011). In addition to Covid-19, there are two other coronaviruses (CoVs) that once 
posed a major global health emergency, namely acute coronavirus respiratory syndrome 
(SARS-CoV), which occurred in 2002 (Wu et al. 2020a). SARS-CoV also originates in South East 
China especially in Guangdong Province (Wu et al. 2020b). Meanwhile the Middle East 
respiratory coronavirus syndrome (MERS-CoV) occurred in 2012. MERS-CoV emerged in Saudi 
Arabia for the first time (Adela et al. 2020). SARS-CoV has spread to 37 countries, while MERS-
CoV has spread to 27 countries (Wu et al. 2020a). The case fatality rate (CFR) of SARS was 9.6 
% (Donnelly et al. 2003) and the MERS 34.5 % (Majumder et al. 2014). As of 6 December 2020, 
the outbreak of Covid-19 has been confirmed in more than 220 nations, regions, or territories 
(World Health Organization, 2020a).  
Covid-19 occurs due to severe acute respiratory syndrome coronavirus 2 or known as SARS-
CoV-2 which is usually characterized by respiratory tract symptoms and fever (Guan et al. 
2020). There are 2-10 percent of Covid-19 patients experiencing gastrointestinal symptoms 
(diarrhea, abdominal pain, and vomiting) based on preliminary reports from Wuhan (Wang et 
al. 2020a; Chen et al. 2020a). Covid-19 transmission can occur through respiratory droplets 
and the incidence of respiratory symptoms is lower. Fever, cough, and shortness of breath 
are also part of the occurrence of lower respiratory symptoms. Infections that occur within 5 
days of exposure (Gandhi et al. 2020a). Meanwhile, according to Wu et al. (2020b), the 
symptoms of Covid-19 infection include fever, dry cough, and fatigue.  
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Figure 1. (a) Distribution of COVID-19 cases by continents, as of week 51 2020; (b) 

Distribution of COVID-19 deaths by continents, as of week 51 2020 (Source: European 
Centre for Disease Prevention and Control, 2020a) 

 
Again, Wu et al. (2020b) suggests that different mechanisms could be involved, including 
breathing (cough, shortness of breath, sore throat, rhinorrhea, hemoptysis, and chest pain), 
gastrointestinal (diarrhoea, nausea and vomiting), musculoskeletal (muscle pain) and 
neurology (headache or confusion). He also stated that the most common signs and 
symptoms are fever (83-98 %), cough (76-82 %) and shortness of breath (31-55 %). About 97.5 
% of patients experience symptoms predominantly within 11-12 days of infection, based on 
research (Gandhi et al., 2020b; Li et al., 2020a). Fecal-oral transmission of this virus (Hindson 
2020; Gu et al., 2020; Yeo et al., 2020) can also occur, with symptoms ranging from very mild 
to very extreme (Gandhi et al., 2020b). It has also been found that there are people who are 
infected but are asymptomatic (Ong et al., 2020).  
Epidemiologically, Covid-19 is associated with a wholesale market for seafood and wet 
animals in Wuhan City, Hubei Province, China (Chen et al. 2020a; Li et al. 2020a; Wu et al. 
2020d) and spreads the virus through the transmission of illegally traded wild animals to that 
wholesale market (Chen et al., 2020a). Forty-one cases of novel coronavirus–infected 
pneumonia (NCIP) that were first reported have a history of Huanan Seafood Wholesale 
Market exposure (Huang et al., 2020). Covid-19 was found in a sample of a patient's 
bronchoalveolar lavage fluid in Wuhan and was later confirmed to be the cause of the 
incidence of NCIP (Zhu et al., 2020). On 31 December 2019, local health authorities in China 
released an epidemiological alert and ordered the closure of the wholesale market on 1 
January 2020. The market closure order was carried out as 66% of its workers were listed as 
contaminated with the Covid-19 virus (Wu et al., 2020b).  
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A full travel ban order for residents around Wuhan, which was implemented on 23 January 
2020, is still unable to curb the spread of the virus. As a result of the rapid spread of Covid-
19, the World Health Organization (WHO) declared a global emergency on 30 January 2020. 
In a comparatively short period of less than 3 months, Covid-19 has spread across the world 
and has been declared a global epidemic (World Health Organization, 2020b). It is mainly 
guided by the movement of infected people through the air (Khanh et al., 2020). In fact, this 
is not the first time a global emergency has been declared and in the past many global 
emergencies have occurred, such as the outbreak of Ebola in the Democratic Republic of 
Congo and the Zika virus (Liu et al., 2020a). Apart from China, several other countries have 
also started to introduce border closures to discourage foreign visitors from transmitting the 
virus (Ghosh et al., 2020). In addition to the lockdown, social distances, wearing protective 
masks, enhanced hygiene concepts and temporary closures are among the steps taken in 
most countries around the world (Jung et al., 2020).  
It is well known that to curb the spread of the Covid-19 outbreak, most countries are 
introducing a lockdown that causes several industries or manufacturing operations to be shut 
down globally. The transport and tourism industries are among the sectors most seriously 
impacted by countries' actions in the implementation of lockdowns. China is the first country 
to fully stop commercial activities, restrict domestic and foreign travel and introduce a 
detention regime for its citizens (Huang et al., 2020). Travel bans and lockdowns were later 
enforced worldwide (Narayan et al., 2020). Changes in human activity caused by the COVID-
19 pandemic (Liu et al., 2020b) have affected carbon dioxide (CO2) emissions where 
previously, there was emission increase by about 1 % each year in the decades before the 
COVID-19 pandemic hit in 2020 (Peters et al., 2020). 
Generally, this paper attempts to discuss the linkages between the novel 2019 coronavirus 
(2019-nCoV) pandemic with air contaminants such as Nitrogen dioxide (NO2), Ozone (O3), 
Particulate Matter 10 (PM 10), Particulate Matter 2.5 (PM 2.5) and CO2, and the relationship 
between Covid-19 consequences with Sustainable Development Goals (SDGs) achievement. 
The objectives of this paper are: 

• to identify how Covid-19 affected humans, and the environment globally, 

• to identify the effect of air contaminants namely NO2, O3, PM 10, PM 2.5 and CO2 
on the Covid-19 pandemic crisis, and 

• to analyze the relationship between Covid-19 and the ongoing Sustainable 
Development Goals (SDGs) efforts. 

The objectives are formed based on the notion that: 
(1) Covid-19 has high severity (negative) effect on the human health particularly amongst 

the elderly regardless of whether they have underlying diseases or health problems, 
and those with health problems regardless of age groups. 

(2) Covid-19 has an immediate positive effect on the environment where pollution levels 
are concerned. 

(3) All air contaminants addressed (NO2, O3, PM 10, PM 2.5 and CO2) will have an 
increased impact on Covid-19 pandemic crisis. 

(4) Covid-19 has delayed some SDGs efforts while intensifying some SDGs, in particular 
those that  are directly related to the physical environment although only temporary. 
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The Linkages between 2019 Novel Coronavirus (2019-nCoV) Pandemic and Air 
Contaminants (NO2, O3, PM 10, PM 2.5 & CO2)  
In 1750, the atmospheric CO2 concentration rose from 277 parts per million (ppm) (Joos and 
Spahni, 2008) to 411.53 ppm on October, 2020 (National Oceanic & Atmospheric 
Administration, 2021). It has been found that there is a reduction in anthropogenic air 
pollution after the intervention of nations reacting to the Covid-19 pandemic. Every 1 μg/m3 
rise in long-term PM2.5 exposure will lead to an increased risk of Covid-19 mortality by 15% 
(Wu et al., 2020c). A different study conducted in Italy showed that the RNA of SARS-CoV-2 
virus (Covid-19) was detected on coarse particulate matter (Setti et al., 2020). Air quality was 
found to cause 6.7 million deaths in 2019. In the same year, the State of Global Air (2020) 
revealed that 4.14 million deaths worldwide were caused by long-term exposure to PM2.5 
pollution. It accounts for 62 % of all death-induced air pollution. Over the last decade, the 
number of deaths caused by atmospheric PM2.5 has risen by nearly 23 % worldwide. 
A study conducted by Chakraborty and Maity (2020) found that the incidence of Covid-19 had 
improved environmental quality as emission was substantially reduced during the outbtreak. 
Examples of decreasing levels of pollution include greenhouse gas emissions, NO2, black 
carbon and water pollution (Chakraborty et al., 2020; Saadat et al., 2020; Zambrano-
Monserrate et al., 2020). Pozzer et al (2020) report that 15% of global Covid-19 deaths are 
caused by air pollution, of which 27 percent (13 to 46 percent) in East Asia, 19 percent (8 to 
41 percent) in Europe, and 17 percent (6 to 39 percent) in North America. In many countries, 
decreased fossil fuel consumption has contributed to a dramatic reduction in air pollution 
(China, Italy, the US, and India). These conditions have contributed to the reduction of NO2 
and CO2 emissions resulting from the cessation of industrial and automotive activities globally 
(Paital, 2020). NO2 is also decreasing by about 40 and 50 percent in major cities in India 
(Ahmedabad, Mumbai, and Pune) (Wright, 2020) and by about 40 percent in the United States 
(Paital, 2020).  
In regions with relatively low levels of air emissions, such as Australia, the proportion of 
human-made air pollution associated with Covid-19 mortality is found to be just a few 
percent. Relatively higher fractions occur in areas of East Asia (35%), Central Europe (25%) 
and Eastern USA (25%) while the average fraction of more than 25% is found in the Czech 
Republic, Poland, China, North Korea, Slovakia, Austria, Belarus, and Germany (Pozzer et al. 
2020). Decreasing emissions is good news for people around the world because so far, no 
world event in the 20th century has been successful or has been able to significantly reduce 
emissions (Le Quéré et al., 2020). Almaty, Kazakhstan is one of the filthiest cities in the world 
(Carlsen et al., 2018) but during the lockdown the level of pollution in this area has shown a 
decreased concentration of PM2.5 by 21% with a spatial variance of 6 - 34% compared to the 
average on the same day in 2018–19. Next, there was also a drop of 49% in CO2 and NO2 
concentrations (35%). However, O3 was the reverse, as it revealed a rise of 15% compared to 
17 days before the lockdown was implemented (Kerimray et al., 2020). 
In countries such as Africa and West Asia, the amount of PM2.5 contributed by human activity 
can be smaller, but the high volume of Aeolian dust in those countries allows PM2.5 emissions 
to be a cofactor (Pozzer et al., 2020). So, it is possible that there is no significant change in 
terms of reducing the amount of air pollution in those countries. In the city of Salé, Morocco, 
there was a sharp decrease in NO2 concentrations from 5.6 μg/m3 to 0.2 μg/m3 and PM10 
from 114.6 μg/m3 to 28.3 μg/m3. The concentration of SO2 decreased by 3.2 μg/m3 from 6.6 
μ/m3 to 3.3 μ/m3 (Otmani et al., 2020). The COVID-19 mobility restrictions enforced in 
Southeast Asia have resulted in a decrease in aerosol and ambient gas levels in the industrial, 
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suburban, and rural areas, with equal level of reductions. For example, in Malaysia, 
concentrations of PM10, PM2.5, NO2, SO2 and CO2 decreased by 26–31%, 23–32%, 63–64%, 
9–20% and 25–31% respectively (Kanniah et al., 2020). In either case, according to McCloskey 
and Heymann (2020a), when this crisis finally decreases carbon emissions and the return of 
contaminants, the improvements that are taking place now will not have a lasting impact. 
Apart from Covid-19, SARS (SARS-CoV-1) is also one of the epidemics associated with air 
pollution. As in China, moderate air pollution means that the risk of death from SARS is more 
than 80 percent higher than in less polluted regions, whereas the risk is twice as high in highly 
polluted areas (Cui, 2003). SARS-CoV-2 can be detected for up to 3 hours in aerosols (liquid 
and solid aerosols) that are similar to the SARS-CoV virus and influenza that have hit the world 
(Van Doremalen et al. 2020). The air quality crisis is not one which can be taken lightly because 
it is one of the primary risk factors causing multiple unnecessary deaths is PM2.5. This is how 
the air quality deteriorates primarily due to the fine particulate matter of < 2.5 μm diameter 
(PM2.5) (Burnett et al., 2018). There is some other data indicating a decline in the amount of 
environmental pollution caused by Covid-19, which has been reduced to 30% in some Covid-
19 centers such as Wuhan, Italy, Spain, and the United States, etc (Muhammad et al., 2020). 
Studies have found that there is a substantial drop in air quality following the lockdowns 
(Dantas et al., 2020; Tobías et al., 2020). A study conducted by Wang et al (2020b) showed 
indication that the incidence of Covid-19 was substantially increased by PM2.5 in China. 
 
Amid and Post Covid-19 Pandemic Affecting Sustainable Development Goals (SDGS) 
In their report, Nerini et al. (2020) found that Covid-19 had a negative impact on the 
achievement of 144 of the overall 169 Sustainable Development Goals (SDGs). However, it 
has been found that there are 66 targets with an approximate of 40% benefiting from the 
changes caused by the pandemic. At this point, we can conclude that the covid-19 pandemic 
not only has a negative effect, but it also has a positive effect. This is what is called as the 
butterfly effect of the Covid-19 pandemic on Sustainable Development Goals (SDGs). (Figure 
2). There are six SDG Transformations that serve as the core organizers of SDG achievement 
namely Transformation (1) education, gender, and inequality; Transformation (2) health, well-
being, and demographics; Transformation (3) decarbonization of energy and sustainable 
industries; Transformation (4) food, land, water and sustainable oceans; Transformation (5) 
sustainable cities and communities; and Transformation (6) the digital revolution for 
sustainable development (Sachs et al. 2019) (Figure 3). 
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Figure 2. The Butterfly Effect & Covid-19 (Source: United Nations, 2020b) 
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Figure 3. Contribution of each SDG Transformation towards the 17 SDGs (Source: Sachs et al. 
2019). 
 
Global extreme poverty is getting worse amid a pandemic (SDG 1- End of poverty) 
Studies by Furceri et al. (2020) and Kikuchi et al. (2020) suggest that the Covid-19 pandemic 
may influence poverty and inequality. Before Covid-19 reached 19 countries around the 
world, SDG 1 aiming at ending poverty in all its forms was on track to end poverty by 2030. 
Predictions indicate that only 6% of the world's population will be living in extreme poverty 
by 2030, but an additional 71 million people are estimated to be living in extreme poverty due 
to the impact of the Covid-19 (Lancet Public Health, 2020). During the pandemic, some 
workers were suspended even temporarily while waiting for the economy to recover or 
becoming unemployed (McCloskey et al. 2020b). Worst of all, as this pandemic is causing 75% 
of the 150 million people around the world to have no income protections, no unemployment 
insurance, and no sick leaves (International Labour Organization, 2020). 
The worst-case scenario is when the global poverty situation in 2020 will approach the 
previous level of poverty in 2017. This situation means that the world's progress in eradicating 
extreme poverty will be reversed in three years (Mahler et al. 2020). Thus, it is presumable 
that the impact of Covid-19 can eliminate global progress in poverty reduction over the last 
30 years (Sumner et al. 2020). In East Asia & Pacific extreme poverty due to Covid-19 
increased by 4.5%, Europe & Central Asia (0.9%), Latin America & Caribbean (2.7%), Middle 
East & North Africa (2.8%), North America (0.1%), South Asia (15.6%) and Sub-Saharan Africa 
(22.6%) (Mahler et al., 2020). The number of urban and rural poor in sub-Saharan Africa is 
projected to increase by 23%, with 80 million people living in poverty. This is one of the most 
affected communities of the sub-Saharan Africa. Meanwhile the number of poor people in 
South Asia is projected to inflate by 15% which is 42 million (Laborde et al., 2020). 
For the first time since 1990, Covid-19 could contribute to an increase in global poverty 
(Sumner et al., 2020). According to the November 2020 projections, the global socio-
economic crisis triggered by the COVID-19 pandemic could drive 142 million children into 
financially disadvantaged households by the end of 2020. The number of children living in 
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poor households worldwide could exceed 725 million more than a year, with almost two-
thirds of these children living in sub-Saharan Africa and South Asia (UNICEF, 2020a).  
 
The rise in food insecurity induces hunger to occur during pandemics (SDG 2-Zero hunger) 
Sustainable Development Goal 2 aimed at eliminating hunger, achieving food security, and 
enhancing nutrition and promoting sustainable agriculture (General Assembly, 2015) has not 
yet been on the right track since Covid-19 struck (Lancet Public Health, 2020). Between 2014 
and 2018, the population impacted by food insecurity has risen, but the global health 
emergency has now increased the burden on development, supply chain and household 
income, with the worst results (Lancet Public Health, 2020).  By the end of 2020, there is a 
total of 138 million people suffering from hunger during the pandemic, and with the number 
of people exposed to food insecurity increasing from about 149 million to 270 million. Latest 
figures also suggest that 6,000 children will die every day for the next six months because of 
interrupted delivery of critical health and nutrition programmes and services due to this 
pandemic (World Food Programme, 2020).  According to Udmale et al. (2020) developing 
countries such as Africa, Latin America, Oceania, and Asia are among the countries most 
vulnerable to food insecurity caused by the global Covid-19 pandemic. It is also due to the 
economic recession and increasing poverty, which reduce food supply and availability beyond 
2020. 
Reardon et al. (2020) revealed that the supply chain for essential goods, in particular food, 
had been disrupted or impaired when the transport industry was forced to suspend their 
operations due to the closures imposed. Apart from stunted production due to industrial 
closures, labour shortages caused by travel restrictions, morbidity and social distancing have 
affected food production stakeholders such as merchants, manufacturers, processors, and 
logistics (Schmidhuber et al., 2020). Therefore, the food supply chain is disrupted, and this 
would make it difficult to obtain food. This is also because according to Zurayk (2020) there 
are four aspects of food safety that need to be addressed during the Covid-19 pandemic, 
namely availability, access, use and stability. In addition, agricultural produce such as milk, 
vegetables, surplus livestock, and poultry had to be disposed of or destroyed in the United 
States and Canada (Weersink et al. 2020; Yaffe-Bellany and Corkery, 2020). 
The global economic downturn triggered by Covid-19 in 2020 is predicted to result in a 24.8% 
decline in global food agricultural exports. Laborde et al. (2020) noted that the countries most 
affected by the decline in food agricultural exports were South East Asia (31.9%), South Asia 
(30.7%) and developing countries (30.5%). In the meantime, developed countries are 
expected to experience a decrease of 23.8%, South Africa of the Sahara (20.6%) and Latin 
America (28.5%). It is estimated that the impacted global food supply is attributed to currency 
exchange rates and a fall in the global Gross Domestic Product (GDP) (13%) in the first half of 
2020 due to export bans (Fernandes, 2020). According to Sova (2020), there are five major 
threats to global food security triggered by Covid-19. First and foremost, Covid-19 is a 
significant challenge to countries suffering from extreme poverty and insufficient healthcare 
facilities. Second, Covid-19 presents a major risk to countries which do not have large social 
security networks. Third, Covid-19 may prove to be extremely lethal to people suffering from 
starvation or chronic or acute malnutrition. Fourthly, Covid-19 will trigger instability of the 
food supply chain, food shortages and rising food prices. Finally, Covid-19 could cause the 
global economy to slow down or plunge into a recession that exacerbates extreme poverty 
and hunger.  
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Exposure to air pollution (NO2, O3, PM 10, PM 2.5 & CO2) and mortality (SDG 3- Good Health 
and Well-Being) 
PM10, NO2 and SO2 are among the most common air contaminants in urban environments. 
Health conditions resulting from exposure to these chemicals include respiratory and 
cardiovascular disorders, blood pressure, and lung cancer (Koken et al. 2003; Le Tertre et al. 
2002). Air pollution has become a serious predictor of the transmission and death rate of 
Covid-19 (Muhammad et al. 2020). Since SARS-CoV2 is known to be a respiratory virus that 
can infect the lungs, blood vessels, and many other parts of the body, exposure to air 
contaminants can further weaken the immune system of a person and make it susceptible to 
respiratory diseases and other infections. There are a wide variety of health problems that 
could be vulnerable to Covid-19 due to long-term exposure to air pollution, such as diabetes, 
cardiovascular disease, and chronic obstructive pulmonary disease (State of Global Air, 2020). 
A combination of respiratory and cardiovascular complications that may include myocardial 
infarction, heart failure, venous thromboembolism, and elevated biomarkers is associated 
with Covid-19 (Driggin, 2020). According to Miller (2020), these diseases are linked to a high 
level of air pollution.  
Findings from several recent epidemiological studies indicate that elevated mortality is also 
associated with many air pollutants, including ozone (O3) (Di et al. 2017), NO2 (Chiusolo et al. 
2011) and SO2 (Kan et al. 2010). Increased mortality and morbidity are commonly associated 
with air contaminants such as ≤ 2.5 μm; PM25. (Di et al. 2017; Kioumourtzoglou et. al. 2016). 
A study by Faustini et al. (2014) indicated short-and long-term exposure to NO2 can increase 
fatality rates. According to He et al. (2020a and 2020b), NO2 is responsible for causing 
hyperbronchial responses, cell inflammation and respiratory complications. This scenario is 
reflected in the 1 570 155 death statistics reported by the European Centre for Disease 
Prevention and Control (2020b) on 10 December 2020.  
People at or at high risk of contracting Covid-19 include those with diabetes, chronic 
respiratory disease, cardiovascular disease, high blood pressure, and cancer (Giannis et al. 
2020; Fang et al. 2020; Zheng et al. 2020). Another research by Nikolich-Zugich et al. (2020) 
proved that older senior citizens were found to be more at risk for illness and had higher 
mortality rates than younger people. This is attributed to the clinical and immune response 
factors of the elderly. Lancet Public Health (2020) reports that Sustainable Development Goal 
3 aimed at promoting a healthy life and well-being for everyone has been affected by the 
Covid-19 pandemic where about 70 countries across the world have ceased infant vaccination 
services, cancer screening health services, family planning, or non-Covid-19 infectious 
diseases coverage during this global health emergency. 
In addition, the effects of Covid-19 on human health and well-being are likely to be also linked 
with mental stress and indirect psychiatric complications (Temsah et al., 2020). This claim is 
also supported by Bao et al. (2020) who argued that previous pandemics have taught people 
that pandemics can have a major psychological impact. Indirectly, Covid-19 can contribute to 
neuropsychiatric problems such as fear, anxiety, depression, panic attacks, psychomotor 
excitement, suicide, and decreased overall well-being (Brooks et al. 2020; Xiang et al. 2020). 
As a result, numerous studies have shown that the pandemic has also had a substantial 
psychological impact on the general population, patients, medical workers, children and older 
adults (Chen et al. 2020b; Yang et al. 2020; Li et al. 2020b). Residents in Wuhan, China were 
found to have experienced fear, isolation, panic, anxiety and depression during coronavirus 
outbreaks (Duan and Zhu, 2020; Xiang et al., 2020). 
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Deteriorating educational quality and new norms in the education system (SDG 4- Quality 
Education) 
Sustainable Development Goal 4 aims to ensure sustainable and equal quality education and 
to foster lifelong learning opportunities for everyone (General Assembly, 2015) have also 
been affected by the Covid-19 crisis (Lancet Public Health, 2020). The entire curriculum, 
assessment and evaluation system has been interrupted by this pandemic, starting a new 
semester or term and if unavoidable, extending the academic year (Pujari, 2020). Projections 
say that more than 200 million children around the world will have to miss their schooling by 
2030. A significant proportion of children around the world have lost their formal education 
since the crisis of COVID-19 that has hit the world (Lancet Public Health, 2020). It is estimated 
that 138 countries have closed schools worldwide, and many other countries have only 
enforced state or local closures. The closure of schools has impacted 80% of the world's 
children's education (Van Lancker and Parolin, 2020). Most worrying is the fact that 
underprivileged students are forced to continue their school sessions with lacking ICT facilities 
and lower educational resources (Di Pietro et al. 2020). 
School closures due to the pandemic have also affected students emotionally or 
psychologically. In China for example, 53.8% of students are found to have a moderate to 
serious psychological crisis (Wang et al., 2020c). Approximately 24.9 % of college students in 
China have been identified with anxiety because of the pandemic (Cao et al., 2020). Any form 
of public health crisis that strikes will undoubtedly have a great deal of psychological effects 
on college students. Psychological symptoms include anxiety, fear, and worry (Mei et al., 
2011). In addition, this pandemic also impacts the development of higher education. These 
include the transition to online teaching and learning, the cancelation of physical events and 
programs, and the creation of a new ‘normal’ in higher education (Tesar, 2020). Online 
learning is the approach used to address higher education problems, but students and 
educators also have negative concerns about the efficacy of learning and engagement (Xiong 
et al. 2020).  
Owing to the lack of remote learning policies or the lack of facilities required to study at home, 
463 million students worldwide have been found to have no access to schooling. At least 31% 
of students in primary and upper secondary schools are unreachable worldwide (UNICEF, 
2020b). The number of pre-primary to upper secondary students potentially reached 68 
million (50.37%) in Eastern and Southern Africa and 67 million (49.63%) unreached. While 59 
million (52.51%) in West and Central Africa could potentially surpass 54 million (47.49%); the 
Middle East and North Africa (55 million, 52. 21%; 37 million, 47.79 %); South Asia (244 
million, 62.40%; 147 million, 37.6%); Eastern Europe and Central Asia (49 million, 66.22%; 25 
million, 33.78%); East Asia and the Pacific (328 million, 79.41%; 80 million, 20.59%) and Latin 
America and the Caribbean (131 million, 90.97%; 13 million, 9.03%) (UNICEF, 2020b). 
Globally, 3 out of 4 students with distance learning programmes that are unreachable come 
from rural areas and/or disadvantaged families. In rural areas, 77% are unreachable in low-
income countries, Lower-Middle Income (81%) and Upper-Middle Income countries (70 %). 
In low-income countries, 47% of those who are unavailable, while in Lower-Middle-Income 
and Upper-Middle-Income countries, they make up 74% to 86% of those who cannot be 
reached (UNICEF, 2020b).  
Gender-based violence (GBV) and gender equality have intensified in the lock-down period 
(SDG 5- Gender Equality)  
Sustainable Development Goal 5 aimed at fostering gender equality and empowering women 
and girls (General Assembly, 2015) came to an end when Covid-19 struck. However, before 
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the epidemic reached the target of gender equality, the result was excellent, as fewer girls 
were forced to marry early and more women took up leadership roles. This is projected to 
result in an additional 13 million child marriages that would otherwise not have occurred 
between 2020 and 2030 (UNFPA, 2020). The UNFPA study (2020) indicates that Covid-19 is 
likely to lead to a one-third decrease in SDG 5 progress and that the total number of cases of 
gender-based violence will reach 15 million every three months of its closure. During the 
pandemic, domestic violence in some countries increased by 30% and the demand for unpaid 
jobs for women increased (Lancet Public Health, 2020). It also recorded that, during the 
quarantine era, gender-based violence escalated as women quarantined with their abusers 
and households faced financial difficulties (Capaldi et al., 2012).  
According to CARE (2020), there are 9 possible gender implications, including services that 
help women and girls, which are often interrupted during public health emergencies; social 
norms place a heavy burden on women and girls, which can cause their physical and mental 
health to suffer and obstruct their access to education, livelihoods and other critical support; 
the needs of women and girls for safety themselves (CARE, 2020). Second, girls who are forced 
to drop out of school may experience significant repercussions on their educational, economic 
and health outcomes as a result of increased burdens on caregivers or economic pressures; 
access to sanitation and hygiene materials for women and girls would be limited during the 
global health crisis; female-headed households are more likely to have inadequate shelter 
and subject them to a higher chance of illnesses. Finally, the rations of food intake in the form 
of health emergencies that women generally consume last and least (CARE, 2020). 
Mongey and Weinberg (2020) reported that there is a risk that employees will be affected 
differently during the lockdown. This is because the Covid-19 pandemic is projected to have 
an unbalanced negative impact on women and their employment opportunities 
(Surveillances, 2020). According to Boniol et al. (2019), the population of women in global 
health and social services is more than 70% of whom may be vulnerable to contamination 
with Covid-19 (CARE, 2020). Meanwhile, according to Jin et al. (2020), the number of men 
who died as a result of Covid-19 was 2.4 times higher compared to 70.3% and 29.7% 
respectively. While both men and women have been shown to have similar vulnerabilities, 
men have been found to be more likely to die (Jin et al. 2020). Preliminary studies have shown 
that men are at higher risk of disease and death with Covid-19 compared to women 
(Richardson et al., 2020).  
Studies on women in the United States show that they want to delay or avoid pregnancy 
during the Covid 19 pandemic (Lindberg et al. 2020). Lindberg et al. (2020) also reported that 
one third of women in the United States reported delay or cancellation of contraceptive or 
sexual and reproductive health (SRH) treatment due to a Covid-19 pandemic. However, the 
situation is common among Black women (38%) and Hispanic women (45%) compared to 
White women (29 percent). The same is true of queer women (46%) as they are commonly 
treated unequally compared to straight women (31%). Inequality is also seen when low-
income women (36%) face delays or are unable to receive contraceptive or SRH care due to 
pandemics compared to high-income women (31%). This suggests the prevalence of ethnicity, 
sexual orientation, and household income inequalities in pre-and post-Covid-19 contraceptive 
or SRH treatment in the U.S.  
Golden and Kim (2020) says that 11% of women now face unemployment compared to 4% of 
men. This is a direct consequence of the severe economic collapse of the pandemic. Industries 
that employ high female employees, such as hospitality, travel, food services and education, 
are among the sectors affected (Alon et al., 2020). This has been proven by several studies 
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that have shown that in the United Kingdom (Hupkau and Petrongolo, 2020), in the United 
States (Cajner et al., 2020) the market prospects of women workers are more affected than 
men. Once again, a study conducted by Foucault and Galasso (2020) found that, during the 
outbreak in Austria, Canada, Germany, Italy, Poland and Sweden, the number of women 
workers who had quit work was higher than the number of men.  
Sustainable water and sanitation management for all is still a major global health issue (SDG 
6- Clean Water and Sanitation) 
The impacts of Covid-19 on water quality include a significant decrease in water pollution in 
Venice, Italy because of the lockdown in the region. The evidence is that the rivers in Venice 
have been clearer than they have been since the lockdown was carried out (Saadat et al. 
2020). Pollution on the coast, including the beaches of Acapulco (Mexico), Barcelona (Spain) 
and Salinas (Ecuador), is reported to have decreased significantly. This happened when the 
number of visitors declined and the water on the beach was clean again (Zambrano-
Monserrate et al., 2020). The quality of surface water at Vembanad Lake in India also 
increased significantly during the lockdown period in the country. This is because there is a 
15.9% decrease in suspended particulate matter (SPM) (Yunus et al., 2020). The Ganges River 
is a river that is heavily polluted in India but has improved to be cleaner in some areas (Mani, 
2020). Although turbidity cannot be the only indicator of water quality, it has been used for 
the overall assessment of water quality (Luis et al., 2019).  
Studies conducted by Wang and Su (2020) and Wang et al. (2019) have shown that pollution 
is directly proportional to the economic sector, where pollution will rise if economic growth 
often rises and pollution declines if economic slowdowns occur. It is therefore not surprising 
that air, water, noise and other pollution have been reduced since economic activity slowed 
down due to the implementation of mitigation measures for Covid-19. Sustainable 
Development Goal 6 to ensure availability and sustainable water and sanitation management 
for all is still a major global health issue (General Assembly, 2015). It has been found that 
some 2.2 billion people currently do not have access to clean drinking water, and the effects 
of the Covid-19 pandemic have further complicated the problem by cutting access to 
sanitation by billions (Lancet Public Health, 2020).  
Approximately 818 million children worldwide are affected because of the lack of basic hand-
washing services available at school, and at least 355 million children have access to water 
while in school but do not have soap facilities. The worst situation is that there are about 462 
million schools without water and hand-washing facilities, which puts these children at high 
risk of getting Covid-19. In addition, 3 out of 4 children in 60 high-risk countries faced health 
and humanitarian issues because of the Covid-19 pandemic that failed to provide primary 
hand-washing facilities in their schools early in the epidemic. Half of all children were also 
found to lack basic water facilities, as well as more than half of children without basic 
sanitation services (United Nations, 2020a). The report prepared by the United Nations 
(2020a) also indicated that 1 in 3 schools worldwide has limited or no drinking water facilities 
at all and 698 million children lack basic sanitation services.  
 
Demand for electricity is declining sharply globally (SDG 7- Affordable and Clean Energy) 
This Covid-19 pandemic has an impact on energy savings and may have an impact on the 
consumption of polluting fuels in power stations as demand has decreased (Lau et al., 2020). 
As a result of the reduction in commercial and industrial activities during the lockdown, it has 
been shown that electricity demand is declining by 20% on average every month, which is 
about 1.5% per year. In addition, demand for coal, gas and nuclear energy-based electricity 
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also declined, with low-carbon electricity expected to grow to 40% by 2020. Low-carbon 
electricity is projected to exceed 6% of coal by 2020 (IEA, 2020a). Global demand for 
electricity decreased by 2.5% in the first quarter (Q1) 2020. China, the first country to 
implement the lockdown in Q1 2020, recorded the world's largest decrease in demand at 
6.5% (IEA, 2020b).  
In addition to China, there has also been a decline in electricity demand in several other 
countries, such as Europe, Japan, Korea, and the United States. For these three countries, the 
decrease recorded was from 2.5% in Q1 2019 to 4.5% in Q1 2020. In the meantime, it has 
been recorded in France, India, Italy, Spain, the United Kingdom, and the United States in the 
northwest that, because of the complete lockdown, the demand for electricity per day in 
those countries has decreased by at least 15% (IEA, 2020b). IEA (2020b) projects that, by 2020, 
with all fields of economic activity resuming, faster recovery would reduce energy demand by 
2%. With the widespread spread of Covid-19 in Africa, Latin America, and other parts of the 
developing world, and the second autumn wave in developed countries, a greater decrease 
of more than 5% is projected.  

 
Economic crisis and job losses leading to unemployment (SDG 8- Decent Work and Economic 
Growth)  
Preliminary projections predict that most major economies will lose at least 2.4% of their 
gross domestic product (GDP) by 2020 if the outbreak becomes a global pandemic (Statista 
Research Department, 2020). According to Outlook Market Mobility on Covid-19, the travel 
and tourism sector will see a decrease of about 42.1% by 2020 compared to 2019. The 
expected revenue from this industry is US$ 396.37 billion by 2020, which is much lower than 
projected in early 2020 at about US$ 712 billion (Lock, 2020a). The industry is expected to 
lose 75.2 million jobs worldwide by 2020, with China expected to lose some 25.6 million jobs 
as the centre of the pandemic (Lock, 2020b). Projections for the first quarter (Q1) of 2020 saw 
oil demand fall by 750,000 barrels per day. In 2020 the quarterly turnover will fall to just 
100,82 million barrels a day. Meanwhile, the analysis for the fourth quarter (Q4) revealed a 
decrease of 125,000 barrels per day (Sönnichsen, 2020).  
The Covid-19 epidemic is associated with a threat to public health (Sohrabi et al. 2020) but at 
the same time has a serious impact on global economic development (Lai et al. 2020). The 
negative consequences of this epidemic can also be seen when speculation is triggered by a 
dramatic increase in economic growth (McKibbin and Fernando, 2020). Several researchers 
have shown that there has been an economic downturn during the pandemic (McKibbin et al. 
2020; Fernandes 2020). For example, the stock market, which has dropped dramatically 
(Baker et al. 2020a) and many services and industrial industries are under pressure to cease 
operations (Del Rio-Chanona et al. 2020). Not only did Covid-19 lead the world into economic 
crisis, but previous epidemics (SARS, Spanish flu, etc.) also had a similar effect on the economy 
(Qiu et al. 2018). The Commission's forecast (2020) indicates the possibility that the EU has 
entered the deepest economic recess.  
The effects of the economic slowdown of Covid-19 have an impact on socio-economic 
inequalities in the labour sector (Van Dorn et al. 2020). According to the World Economic 
Forum (2020a), the economic shock caused by the Covid-19 pandemic was three times worse 
than the 2008 financial crisis. Forecasts by the World Bank (2020) indicate that the global 
economy will decline by around 5.2% by 2020. This is also the worst recession since the 
Second World War, with a limited proportion of the economy suffering a decline in per capita 
production since 1870. Several studies have also shown that Covid-19 significantly disrupts 
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labour supply and aggregate demand from most of the countries affected by the outbreak 
(Fetzer et al. 2020). Young and low-wage workers and self-employed workers in the United 
Kingdom were in the most economically unsafe place before the outbreak, let alone after the 
lockdown (Blundell et al. 2020).  
Adam et al. (2020) mentioned that 16 percent of workers would risk more than 80 percent of 
their family income if they were unemployed. While another 20% would have lost between 
60 and 80 percent of their earnings during the Covid 19 epidemic. In fact, unemployed people 
will also lead to stress problems in individuals who intend to commit suicide when they are 
no longer able to cope with extreme stress. For example, when Covid 19 hit, suicide rates 
were estimated to have risen by about 1% for every 1% of unemployment in Europe and the 
United States (World Economic Forum, 2020b).  
 
Poor sanitation and crowded living areas (slums) increase transmission of the virus (SDG 11- 
Sustainable Cities and Communities)  
Approximately 4 billion people live in urban areas worldwide and nearly 1 billion people live 
in slums worldwide (Baker et al. 2020b). In 61% of the 59 developing countries, more than 
half of women between 15 and 49 years of age from 59 developing countries live in slums 
(Azcona et al. 2020). There are many factors that make people living in the slums one of the 
most at risk of exposure to Covid-19, such as the high population density in the slums that can 
accelerate transmission. It is estimated that about 60% of the population lives in slums where 
the slums are only around 6% in Nairobi, Kenya. It appears that the population living in slums 
in Nairobi, Kenya, is at higher risk of exposure to Covid-19 due to high population density. 
Apart from Kenya, it has been found that almost 90% of transgender women living in 
overcrowded slums are also at high risk of contracting Covid-19 in Jakarta, Indonesia (Azcona 
et al. 2020). There are about 3394 crowded slums in Dhaka while in Dhaka. These areas are 
residential areas for people working as dayworkers, rickshaw-pullers, tea-stallers, CNG auto-
rickshaw drivers, housewives, small business owners, mass-transport workers, street hawkers 
or garment workers (Hossain, 2020).  
Poor sanitation conditions may also cause very high rates of transmission of agents, as 
overpopulation is also associated with deteriorating quality of life and sanitation (Baker et al. 
2020b). Second, poor living conditions in slum settlements may worsen contagious behaviour. 
Poor living conditions, such as lack of water and sanitation, have thwarted efforts to slow 
down or eliminate Covid-19 infection. For example, in countries that have difficulty getting 
clean tap water, such as Kenya, the population is vulnerable to the spread of the virus (Baker 
et al. 2020b). It has been found that the residential area of Kibera, Slum, has only one toilet 
for 50 to 150 residents. Approximately 1.2 billion urban dwellers worldwide do not have 
access to hygiene and hand-washing facilities and 2.2 billion urban dwellers do not have 
access to clean, managed sanitation facilities (Azcona et al. 2020).  
 
National and sub-national elections rescheduled globally (SDG 16- Peace, justice, and strong 
institutions) 
One of the objectives of SDG 16 is to foster efficient, accountable, and inclusive institutions 
that are very important for sustainable development and most important for the government 
to provide services to its people. But governments around the world are under pressure to 
manage the impact and repercussions of the ongoing Covid-19 pandemic. As of 13 December 
2020, it has been stated that at least 75 countries and territories around the world have 
decided to postpone national and sub-national elections and that at least 40 countries and 
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territories have decided to postpone national elections and referendums due to the Covid-19 
pandemic. Ninety-nine countries and territories have decided to hold national or sub-national 
elections, with at least 76 holding national elections or referendums. Finally, 48 countries and 
territories held elections that were originally delayed due to Covid-19, with at least 26 holding 
national elections or referendums (International IDEA, 2020) (Table 1). 
 
Table 1. Postponed elections owing to Covid-19  

Continent Type of election Original Date 
and schedule 

Postponed 
Date and 
Schedule 

Africa a. Local by-elections for Metsimotlhabe 
and Boseja South wards, Botswana. 

b. Legislative elections, Chad. 
c. Parliamentary election, Ethiopia. 
d. Partial legislative election, Lékoni-

Lékori (Akiéni), Gabon. 
e. National Assembly by-election, Niamina 

West constituency, Gambia. 
f. County Assembly and National 

Assembly by-elections, Kenya. 
g. Midterm Senatorial elections and 

national referendum, Liberia. 
h. Municipal elections, Libya. 
i. Senatorial by-elections in Bayelsa, Imo 

and Plateau districts, Nigeria. 
j. Parliamentary elections, Somalia; 

Presidential elections. 
k. All municipal by-elections and voter 

registration activities in South Africa. 
l. Municipal in elections in Hassi El Ferid, 

and Jbeniana, Tunisia. 
m. Special interest groups elections, 

Uganda. 
n. Rural district council by-election, ward 

16 of Chiredzi, Zimbabwe; Legislative 
and council by-elections. 

a. May 2020 
b. 13 

December 
2020 

c. 29 August 
2020 

d. 4 and 18 
April 2020 

e. 16 April 
2020  

f. April, 
June–July 
2020  

g. 13 October 
2020  

h. 18 April 
2020  

i. March 
2020  

j. 27 
November 
2020; 
before 8 
February 
2021  

k. March until 
May 2020  

l. 28 until 29 
March 
2020  

m. April until 
May 2020  

n. 4 April 
2020; 5 
December 
2020  

a. Not Stated 
b. Not Stated 
c. Not Stated 
d. Not Stated 
e. 7 

November 
2020 

f. 15 
December 
2020 

g. 8 
December 
2020 

h. June 2020 
i. 5 

December 
2020 

j. 1-27 
December 
2020; 8 
February 
2021 

k. 11 
November 
2020 

l. 5 July 2020 
m. 11, 13, 17 

August 
2020 

n. suspended 
and then 
moved to 
2021 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN BUSINESS AND SOCIAL SCIENCES 
Vol. 1 1 , No. 1, 2021, E-ISSN: 2222-6990 © 2021 

180 

Americas a. Municipal elections, Cordovan City, Río 
Cuarto, Argentina. 

b. Local elections, Bahamas. 
c. General elections, Bolivia; subnational 

elections in Bolivia. 
d. Municipal elections; Supplementary 

election for the position of Senator in 
Mato Grosso, Brazil. 

e. By-elections in Victoria and Rossland, 
Canada; referendum in Kamloops, 
Canada; by-elections in Lytton, Canada; 
municipal elections, New Brunswick, 
Canada. 

f. Constitutional referendum, Chile  
g. Elections for the community action 

board, Colombia  
h. Presidential and legislative elections, 

Dominican Republic  
i. Second round of local elections in seven 

districts of French Guiana, overseas 
department and region of France  

j. Local government elections, Jamaica  
k. Local elections in Coahuila and Hidalgo, 

Mexico  
l. Primary elections in Paraguay; 

Municipal Elections 
m. Local municipal elections in Chipao, 

Ayacucho district, Peru  
n. Single constituency referendum, 

Falkland Islands, UK Overseas Territory  
o. Local (departmental and municipal) 

elections, Uruguay  
p. Primary elections in Puerto Rico, 

territory of the United States  
q. Primary elections across the USA; 

several local elections around the 
country  

a. 29 March 
2020  

b. June 2020. 
c. 3 May 

2020; 
March 
2020 

d. 4 and 25 
October 
2020  

e. 4 April 
2020; 4 
April 2020; 
25 April 
2020; 11 
May 2020  

f. 26 April 
2020  

g. 26 April 
2020  

h. 17 May 
2020  

i. 28 June 
2020 

j. 29 
November 
2020  

k. 7 June 
2020 

l. 12 July 
2020; 8 
November 
2020 

m. 29 March 
2020 

n. 26 March 
2020  

o. 10 May 
2020  

p. 29 March 
2020  

q. March–
May 2020  

a. 27 
September 
2020, and 
then 
moved to 
29 
November 
2020 

b. Not Stated 
c. 6 

September 
2020 and 
then 
moved 
again to 18 
October 
2020; Not 
Stated 

d. 15 and 29 
November 
2020 

e. May 2021; 
May 2021; 
Not Stated; 
May 2021 
or sooner 

f. 25 October 
2020 

g. 25 April 
2021 

h. 5 July 2020 
i. Not Stated 
j. 27 

February 
2021  

k. 18 October 
2020 

l. 20 June 
2021; 10 
October 
2021 

m. Not Stated 
n. 26 

September 
2020 
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o. 27 
September 
2020 

p. 9 August 
2020 

q. May-
August 
2020 

Asia-
Pacific 

a. Local government elections in New 
South Wales, Australia; Legislative 
council elections for the divisions of 
Rosevears and Huon, Tasmania, 
Australia  

b. Parliamentary By-elections of Bogura-1 
and Jashore-6 constituencies, 
Bangladesh; Elections of Chattagram 
City Cooperation, Bangladesh  

c. Legislative Council election, Hong Kong, 
Special Administrative Region of China  

d. Referendum, New Caledonia, special 
collectivity of France  

e. Rajya Sabha  (indirect) elections, India; 
Gram panchayat elections  in Karnataka 
state and Maharashtra; Rajasthan 
election of129 urban local bodies, India  

f. Regional (local) elections, Indonesia 
g. Parliamentary By-elections, Batu Sapi, 

Malaysia  
h. Local council and Women’s 

Development Committee (WDC) 
elections, Maldives  

i. General election, New Zealand  
j. Parliamentary elections, Kiribati  
k. Local elections, Kyrgyzstan  
l. By-elections, Pakistan; Gilgit-balitstan 

assembly elections, Pakistan  
m. Government General Elections, 

Autonomous Bougainville Papua New 
Guinea  

n. By-elections for Central Honiara and 
North East Guadalcanal Constituencies, 
Solomon Islands  

o. Parliamentary elections, Sri Lanka  
p. Special election for Yona mayor, Guam, 

territory of the United States  

a. September 
2020; 2 
May 2020  

b. 29 March 
2020; 29 
March 
2020 

c. 6 
September 
2020 

d. 6 
September 
2020 

e. 26 March 
2020; 
between 
July and 
December 
2020; 
August 
2020  

f. 23 
September 
2020 

g. 5 
December 
2020) 

h. 4 April 
2020 

i. 19 
September 
2020  

j. 7 April 
2020 

k. 12 April 
2020 

l. March 
2020; 2 July 
2020  

a. September 
2021; 1 
August 
2020 

b. 14 July 
2020; Not 
Stated 

c. 5 
September 
2021 

d. 8 October 
2020 

e. 19 June 
2020; Not 
Stated; 20 
October 
2020 

f. 9 
December 
2020 

g. Not Stated 
h. Not Stated 
i. 17 October 

2020 
j. 14 April 

2020 
k. Not Stated 
l. Not Stated; 

18 August 
2020 and 
postponed 
(no 
confirmed 
new date)  

m. 12 August - 
1 
September 
2020 
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m. June 2020  
n. June 2020  
o. 25 April 

2020 
p. 28 March 

2020 

n. 18 
November 
2020 

o. 5 August 
2020 

p. 30 May 
2020 

 

Europe a. Referendum on changes to the 
Constitutional Court, Armenia  

b. Local elections in Vorarlberg and Styria, 
Austria  

c. Local elections, Bosnia and Herzegovina  
d. Local elections in the Isle of Man, self-

governing British Crown Dependency  
e. General election, Guernsey, self-

governing British Crown Dependency  
f. Turkish Cypriot leadership election in 

Cyprus  
g. Senate by-elections, Teplice Czech 

Republic  
h. Second round of local elections in 

France  
i. Election of French overseas advisers 

and consular delegates  
j. Local elections in Hessen and Saxony, 

Germany  
k. National referendum, Italy  
l. Extraordinary election for Mayor of the 

city of Podujeva, Kosovo  
m. Local snap elections for city council in 

Riga, Latvia  
n. Local elections village Nucareni, district 

Telenesti and village Tirnova, district 
Donduseni, Moldova  

o. Local elections in Tivat, Montenegro  
p. Parliamentary elections in North 

Macedonia (originally scheduled for 12 
April 2020) moved to 15 July 2020 

q. Presidential elections, Poland  
r. Local elections in Romania  
s. Constitutional nation-wide referendum 

in Russia; The Central Election 
Commission of Russia took the decision 
covering about 94 electoral processes 
at local and regional levels 

t. General elections in Serbia  

a. 5 April 
2020 

b. 15 March 
2020 and 
22 March 
2020  

c. 4 October 
2020  

d. 23 April 
2020 

e. June 2020  
f. 26 April 

2020 
g. 27–28 

March and 
3–4 April 
2020  

h. 22 March 
2020  

i. 16-17 May 
2020 

j. April–
October 
2020  

k. 29 March 
2020  

l. 15 March 
2020 

m. 25 April 
2020  

n. 17 May 
2020  

o. 5 April 
2020 

p. 12 April 
2020  

q. 10 May 
2020 

r. June 2020 

a. N/A 
b. Moved 

(Styria) to 
28 June 
2020 

c. 15 
November 
2020 

d. 22 April 
2021 

e. 7 October 
2020 

f. 11 October 
2020 

g. 5-6 June 
and 13 June 
2020 

h. 28 June 
2020 

i. Not Stated 
j. Moved 

(Hessen) to 
14 March 
2021 

k. 20/21 
September 
2020, 
(numerous 
regional 
and local 
elections 
moved to 
20/21 
September 
2020) 

l. Not Stated 
m. 29 August 

2020 
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u. Elections for local self-governing 
bodies, Slovakia  

v. Regional elections in Euskadi/Basque 
and Galicia, Spain  

w. Local referendum, Malung-Sälen, 
Sweden  

x. Federal vote, Switzerland; several local 
(municipal) elections in the cantons of 
Neuchâtel, Ticino, and Luzern  

y. Local elections in 118 English councils, 
the London Assembly and for seven 
English regional mayors as well as police 
and crime commissioners in England, 
UK; elections of police and crime 
commissioners in Wales, UK; local 
government by-elections in 
Kincorth/Nigg/Cove and 
Craigentinny/Duddingston, Scotland, 
UK; (Kincort/Nigg/Cove) and moved 
(Craigentinny/Duddinston)  

z. Referendum on abortion, Gibraltar, UK 
Overseas Territory  

s. 22 April 
2020; 3 
April 2020  

t. 26 April 
2020 

u. 4 April 
2020 

v. 5 April 
2020  

w. 17 May 
2020 

x. 17 May 
2020; 
April–June 
2020 

y. First week 
of May 
2020;  first 
week of 
May 2020; 
14 and 21 
May 2020; 
14 and 21 
May 2020 

z. 19 March 
2020 

 

n. 6 
September 
2020 

o. 30 August 
2020 

p. 15 July 
2020 

q. 28 June 
2020 and 
12 July 
2020 

r. 27 
September 
2020 

s. 1 July 2020; 
5 April–23 
June, 
covering 
about 94 
electoral 
processes 
at local and 
regional 
levels 

t. 21 June 
2020 

u. 3 October 
2020 

v. 12 July 
2020 

w. 27 
September 
2020 

x. 27 
September 
2020; Not 
Stated 

y. moved to 
May 2021; 
Not Stated; 
5 
November 
2020; 12 
November 
2020 

z. Not Stated 
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Middle 
East 

a. Second round of parliamentary 
elections, Iran  

b. Municipal council elections, Oman  
c. Parliamentary elections, Syria  

a. 17 April 
2020 

b. Not Stated 
c. 13 April 

2020 

a. 11 
September 
2020 

b. Not Stated 
c. 19 July 

2020 

(Source: International IDEA, 2020). 
 
Conclusion 
The relationship between coronavirus pandemic 2019 (2019-nCoV) and air pollutants 
addressed in this review which are the NO2, O3, PM 10, PM 2.5 and CO2, may be positive or 
negative ones. From a positive perspective, the lock-down effect in almost every country in 
the world has been effective in reducing the release of pollutants into the atmosphere. As is 
known, these air pollutants may cause or trigger serious human health problems if they are 
present in excess in the atmosphere. Changes in human activities, such as closure of the 
economic and industrial sectors, the temporary closure of borders, the movement of control 
orders, social distances, lockdowns, and others, are among the contributors to the restoration 
of air quality. However, if a region has a severely polluted air pollution index, there is also a 
negative relation between Covid-19 and pollutants, then the transmission of coronavirus may 
occur more frequently, which in turn impacts human health and may cause death in the worst 
case. In addition, the Sustainable Development Goals (SDGs) have been facing numerous 
global issues since its inception, especially now that it must face the Covid-19 threat. The 
performance of the SDG was already on the right track in the previous year, but the 
emergence of this pandemic shattered the excellent progress and caused difficulties in 
achieving all 17 SDG goals. Perhaps what policymakers and societies around the world should 
do is revise the priorities of the SDG so that it is more applicable and can solve the issues that 
have now arisen. 
With reference to the earlier notions, it is clear that Covid-19 has high severity (negative) 
effect on the human health where the elderly suffer adverse, critical effects, and even 
mortality due to the pandemic. This age group is vulnerable and more susceptible to Covid-
19 infections which further weakens their immune systems, regardless of whether they have 
any underlying health problems. This scenario is further exacerbated by high levels of NO2, 
O3, PM 10, PM 2.5 and CO2 pollution in the surrounding air quality. This dilemma may be 
heightened by the length of exposure to these pollutants. Such information should be the 
defining elements to be considered in the development of policies on health and well-being 
aspects, with particular emphasis on vulnerable groups in society. Given the inevitable 
changing environment and the current urgent pandemic battle of Covid-19 the world is 
fighting, these key elements should be critically considered and addressed in developing 
emergency strategies for the vulnerable groups. The Covid-19 scenario also has an immediate 
positive effect on lowering the pollution levels where all efforts to achieve lower carbon 
emissions and other pollutant levels globally have not been significantly successful before the 
pandemic strikes. Although this positive impact is not long-lasting, literally the Covid-19 
scenario should lead to the realization that our SDGs are highly achievable if societies work 
together as one. The methods and approaches adopted to combat Covid-19 outbreaks may 
differ from country to country, the outcome should be favorable, hence the phrase "think 
local, act global". The importance of international cooperation should also be emphasized. 
The United Nations may have identified its Butterfly Effect involving 13 of its SDGs in the case 
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of the pandemic, but there are 10 SDGs that are highly impacted by Covid-19 requiring critical 
response. These are (SDG 1) No Poverty, (SDG 2) Zero Hunger, (SDG 3) Good Health and Well-
being, (SDG 4) Quality Education, (SDG 5) Gender Equality, (SDG 6) Clean Water and 
Sanitation, (SDG 7) Affordable and Clean Energy, (SDG 8) Decent Work and Economic Growth, 
(SDG 11) Sustainable Cities and Communities, and (SDG 16) Peace, Justice and Strong 
Institutions. The emergency response and strategies, and eventually policies should prioritize 
these SDGs while addressing the defining elements discussed earlier. This pandemic has 
taught us an enormous lesson to be vigilant and to set our priorities right for the good of 
mankind, and in achieving sustainability.  
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