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ABSTRACT    

In late 2019, the outbreak of a deadly Coronavirus shocked the world. Following 
the Covid-19 pandemic, governments were forced to enact a series of restrictive 
laws, including road and urban transportation. As a result of these restrictions, 
the consumption of fossil fuels in the world decreased and reduced the price and 
demand of these fuels. Because of the decline in this area, alternative fuels also 
faced serious challenges. Declining demand for alternative fuels has raised 
concerns about the development and future of these clean fuels. In this study, 
after presenting a quick look at biofuels' global markets, associated challenges 
ahead being examined in light of the declining demand and price of fossil fuels 
and biofuels. The results in this section showed that some social and economic 
constraints in the world are temporary due to the prevalence of Covid-19. As 
many countries reduced these restrictions in the second quarter of 2020, these 
limitation may be minimized shortly to zero with the discovery of vaccines and 
Covid-19 treatment. If it is supposed that the production of biofuels returns to its 
initial level in 2021, the development of biofuels should not be ignored because 
of the Covid-19. Obviously, in this case, the demand for biofuels will increase. 
According to new findings, the spread of coronavirus increases with air 
pollution. Therefore, the effects of coronavirus on air pollutants specifically NO2 
and CO2 are investigated. The results revealed that the spread of coronavirus in 
2020 has reduced NO2 emissions by 40-50% and CO2 emissions are also expected 
to be declined by 8%. This value is probably the largest reduction in CO2 
emissions since 1900.  An effective solution to reduce air pollution is to develop 
the use of biofuels. At this time, the air pollution has been reduced due to a 
decrease in urban and road transportation. However, this pollution can be 
reduced by more development of biofuels to mitigate the spread of this deadly 
virus. Reduction in emissions is a result of declining social activity, rising 
unemployment, and severe economic problems. 
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1. Introduction 
 
The1 Covid-19 pandemic, also known as the 
coronavirus pandemic, is a new pandemic of 

                                                           
1 Corresponding author: Behdad Shadidi, 
Department of Biosystems Engineering, Faculty of 
Agriculture, Bu-Ali Sina University, Hamedan, Iran 
Email: b.shadidi@basu.ac.ir  

coronavirus disease 2019 (Covid-19) caused by 
severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) [1]. In Wuhan, China, the 
disease was first reported in December 2019 [2]. 
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The disease was declared a public health 
emergency of international significance in 
January 2020 and a pandemic in March 2020 
[3]. The initial signs of a Covid-19 infection are 
coughing, fever, and short breath, and it can 
affect the kidney, causing pneumonia and 
unexpected death in the later stages [4]. The 
vulnerability of older people is high, with a 
death risk of ~ 22% of cases infected with 
Covid-19 [5]. As of 2 December 2020, the total 
number of confirmed cases of Covid-19 has 
reached over 64 million, and over 1,491,289 
people have already died [6]. Most nations are 

currently seeking to combat the spread of the 
virus by screening for Covid-19 in large 
numbers and maintaining social distancing 
policies with a focus on human health [7]. 
Figure 1 displays the geographical distribution 
until 2 December of the current Covid-19 
pandemic [8]. 

Infections and the coronavirus replication 
cycle are shown in Fig.2. The most severely 
affected organ of a person infected with SARS-
CoV-2 in severe cases is the lungs (host) [9]. 

Figure 3 shows the Distribution of Covid-19 
deaths, worldwide, as of 2 December 2020 [8].  

 

Fig. 1. Worldwide regional distribution of Covid-19 cases, as of December 2, 2020 [8]. 

 

Fig. 2. Coronavirus Infection Mechanism and Replication Cycle [9]. 
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Fig. 3. The Covid-19 Death Spread, Worldwide, as of 2 December 2020 [8]. 

Travel restrictions have been described as 
playing an important role in regulating the 
initial distribution of Covid-19 [10-11-12-13].  
It has been established that remaining at home 
is more effective in treating both the initial and 
final stages of infectious diseases [13-14-15] 
Quarantines, entry bans, and other restrictions 
were placed on citizens of current or recent 
travelers to  several countries in the most 
affected areas following the start of the Covid-
19 pandemic [16]. Some industries have also 
been shut down to limit mobility. A possible 
advantage of these steps is the reduction of 
industrial and transport emissions and the 
enhancement of urban sustainability [17]. By 
March 2020, the average global road haulage 
activity had declined to almost 50% of the 2019 
standard in regions with lockdowns. Air travel 
has almost completely stopped in some regions, 
with aviation activity dropping by over 90% in 
some European countries [7]. 

Now the question is why, considering the 
introduction of a social distance strategy, the 
Covid-19 transfer speed is still higher in some 
regions? Therefore this hypothesis establishes 
that indirect exposure can also play an important 
role in the transmission of Covid-19. There are 
pollutants and surfaces in the environment 
around us that can unwittingly expose human 
beings to the virus. In order to investigate the 
prevalence of coronaviruses, more focus should 
also be paid to environmental contaminants. Air 
pollution may play a significant role in the spread 
of Covid-19 including environmental pollutants, 
which should be considered as a role player in the 
indirect spread of the virus. With all its 
pollutants, the air is the primary atmosphere in 

which the human interact and inhale it every day 
[18]. Studies have shown that air pollutants are 
capable of lowering immune system levels and 
thereby weakening the body against various 
pathogens and viruses. With knowing this 
subject, a hypothesis emerged that air pollution 
could have a synergistic effect on coronavirus 
output [19]. A major association between 
coronavirus transmission and air pollution in 
certain parts of Italy has been reported by 
Conticini et al. that people living in an 
environment with high pollutant levels are more 
likely to develop chronic respiratory problems 
and are ideal for any infectious agent [20]. In 
another study, researchers reported that Covid-
19-related deaths were higher in regions of 
Britain with high levels of NOx [21]. Other 
researchers have also reported links between air 
pollution and Covid-19 outbreaks [22-23-24]. 
Some studies have shown that NOx decreases 
lung activity and increases airway infection [25]. 

A significant global problem has been the 
correlation between economic growth and 
pollution since the 1970s [26]. Covid-19 has a 
devastating effect on economic development. 
Due to Covid-19, strict regulation over 
movement and business operation has resulted 
in an economic downturn, which is expected to 
reduce environmental emissions in turn. In 
recent years, industry, governments, the public, 
and the financial community have paid greater 
attention to pollution created by the fuel supply 
sector. The economic downturn triggered by 
Covid-19 and sharp cuts in infrastructure 
spending is at risk of distracting attention from 
these initiatives. 
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The effect of Covid-19 on the global 
economy is especially acute in the markets for 
petroleum products, as restrictions on foreign 
travel and regional and local movement prevent 
the free circulation of people and goods, 
resulting in a strong toll on the demand for 
transport fuel. The effect on the global demand 
for biofuels is still difficult to be calculated. 
Because of the decline in this area, alternative 
fuels also faced serious challenges. Declining 
demand for alternative fuels has raised concerns 
about the development and future of these clean 
fuels. Nevertheless, in this study, first, we take 
a quick look at some main markets, led by the 
question to what degree the current gasoline and 
gasoil forecasts and the current blending goals 
will reduce biofuels demand. Then in the 
following, we will discuss the impact of corona 
on air pollution and the parallel role of biofuels, 
and the need to continue using this type of fuel 
during the corona to help reduce its prevalence. 

2. Global Market of Biofuels 

After the advent of Covid-19 and its rapid 
dissemination across the world, demand for 
crude oil has dropped sharply due to a decrease 
in economic activity, resulting in a dramatic 
drop in the price of crude oil [27]. Competition 
between major oil producers has driven the 
price of crude oil further down. The price of 
crude oil decreased from $61.14  on  December 

31, 2019, to $40.78 on October 18, 2020, and 
even reached its lowest level of $ 14.10 during 
the April 2020 period, as shown in Fig.4 [28]. 
The drop in oil prices has also resulted in a 
decline in transport fuel prices. The average 
monthly rack price for unleaded diesel dropped 
from $1.25 per gallon in December 2019 to 
$1.04 in October 2020. At the same time, the 
average monthly fuel rack price of gasoline 
decreased from $1.67 per gallon in December 
2019 to $1.04 per gallon in October 2020 (Fig.4) 
[28]. 
The effect of Covid-19 on the market for 
biodiesel, which is one of the alternative fuels to 
diesel fuel, is likely to be lower than that of 
gasoline demand for a variety of reasons. First, 
because of the reduction in demand for 
transportation, diesel fuel consumption could 
decrease less than gasoline consumption. In 
heavy-duty trucks, agricultural machinery, 
building equipment, and other manufacturing 
activities, diesel fuel is primarily used. 
Therefore, although its demand is expected to 
drop due to economic activity decreases, the 
restrictions on shelter in place might not reduce 
diesel demand as much as expected for gasoline. 
In the absence of further data, the decrease in 
demand for diesel due to Covid-19 per month is 
presumed to be half of the decrease in demand 
for gasoline per month [27]. Then, given the 
share of biodiesel in diesel use, it is expected 
that there will be a reduction in the amount of 
biodiesel requested.

 

Fig. 4. The price of crude oil, diesel and gasoline as of 18 October 2020 [28]. 
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The Covid-19 crisis has significantly altered 
the global context of biofuels. Restrictions 
imposed around the world and stalling of 
economic activity have reduced the demand for 
transportation fuel. Global gasoline demand is 
projected to decline by 9% and diesel demand 
by around 6% by 2020. Since a large proportion 
of biofuels are used to combine with fossil fuels, 
this decrease in demand often affects the 
demand for biofuels [29]. Ethanol production is 
expected to decline by 18% (720 million tons) 
and biodiesel and hydrotreated vegetable oil 
(HVO) production by 3% (21 million tons) as 
demand for fossil fuels declines due to the 
global pandemic (Fig.5). 

Some social and economic constraints in the 
world are temporary due to the prevalence of 
Covid-19. As many countries reduced these 
restrictions in the second quarter of 2020, these 
restrictions may be minimized shortly to zero 
with the discovery of vaccines and Covid-19 
treatment. Obviously, in this case, the demand 
for biofuels will increase. If we assume this 
happens in 2021, the production of biofuels 
could return to the level of previous years. 
Therefore, the development of biofuels is 
inevitable and should not be forgotten because 
of the Covid-19. 

3. Air Pollution 

According to the World Health Organization 

(WHO), air pollution is called the "invisible 
killer" and kills 7 million people annually, even 
more than the total death from diseases such as 
malaria, tuberculosis, and AIDS [30]. As we 
know, Covid-19 is a new disease and human 
knowledge about this disease is increasing day 
by day so that in the latest findings of this virus, 
some scientists have also stated that people 
living in infected areas are prone to severe 
symptoms. 

3.1. NO2 Emissions 

The cause of atmospheric nitrogen dioxide is the 
combustion of fossil fuels, including oil, gas, 
and other fuels [31]. However, the majority of 
NO2 in cities comes from nearly 80% of motor 
vehicle emissions. It is estimated that 
anthropogenic pollution produces about 53 
million tons of NO2 annually [32-33]. NO and 
NO2 are vulnerable to other chemicals and 
create acid rain that is detrimental to the 
atmosphere [34-35]. WHO cites NO2 as one of 
the six typical air contaminants in the 
atmosphere. For this purpose, as a precise 
measure to assess whether the outbreak of 
Covid-19 affects environmental contamination, 
the volume of NO2 in the atmosphere is used. 
Lung linings are inflamed by NO2 and can 
decrease immunity to lung infection. Our body's 
lung tissues can be corrupted by high levels of 
NO2 in the air we breathe. A dangerous air 
pollutant is nitrogen dioxide

 

 
Fig. 5. Annual change in biofuel production [29]. 
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because it leads to the production of brown 
photochemical smog, which can have a major 
impact on human health [36].  Increased levels 
of NO2 may have a significant impact on people 
with asthma, often resulting in repeated and 
violent attacks [31]. 

During the Covid-19 pandemic, with 
restrictions and quarantine in various parts of 
the world, due to reduced road transport and 
urban traffic, researchers reported a sharp drop 
in the concentration of air pollutants, especially 
at the level of nitrogen oxides (NOx).  

Figure 6 displays the average nitrogen 
dioxide concentrations in 2019 and 2020 from 
March to April (upper panels) and July to 

August (lower panels) and their difference 
charts, using data from the Copernicus Sentinel-
5P satellite [37].  

Average nitrogen dioxide concentrations are 
shown in Fig.7 in five major European cities. 
Compared with 2020 using Sentinel-5P data, the 
upper panel shows concentrations (using a 14-
day moving average) in 2019, while the lower 
panel shows in situ observations. The gray 
shades denote the lockout times in 2020, 
gradually shifting from tight steps (dark gray) to 
loose (light gray). The percentages shown in red 
reflect the decline in 2020 for the same period 
compared to 2019 [37-38]. 

 

Fig. 6. The average concentrations of NO2 in 2019 and 2020 from March to April and July to August [37]. 

 

 
Fig. 7. The average concentration of NO2 in five major European cities [37]. 
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The data show that in the first period of the 
lockdown in southern Europe in particular 
Spain, Italy, and France, the greatest decreases 
of 40-50% were observed [37].   

Also, because of the coronavirus, many 
countries in the world have turned to distance 
education [39]. With distance education, social 
mobility, which causes many carbon emissions 
(HC and CO emissions), such as student 
programs, has also declined. Moreover, after 
scientific events, meetings, and political events 
began to take place in the form of remote 
conferences, global environmental emissions 
have declined. Based on the above, it can be said 
that the outbreak of the Coronavirus has reduced 
atmospheric pollution in the world [40]. 

The use of biofuels in combination with 
fossil fuels can reduce exhaust emissions [41]. 
For example, biodiesel-diesel blends fuel will 
reduce HC and CO emissions. In novel 
methods, NOx emission can also be reduced by 
adding cerium oxide and molybdenum oxide 
nanocatalysts to these fuel blends [42].  

3.2. CO2 Emissions 

The spread of the Coronavirus has created 

unprecedented restrictions on social, sporting, 
cultural, and economic activities around the 
world and has had a significant effect on energy 
use [43]. 

Recent reports show that global energy 
demand in the first quarter of 2020 compared to 
the same period in 2019 decreased by 3.8% due 
to the decline in these activities. If the 
restrictions continue for the coming months, the 
annual energy demand is likely to fall by 6%, 
and if the restrictions are reduced, it will fall 
below 4% in 2020, and the growth in demand 
that has existed in the past few years will 
disappear. We can see that this decline was 
unprecedented after World War II (Fig.8) [44]. 

As can be seen in Fig.9, the major reduction 
in CO2 emissions is the result of this dramatic 
reduction in energy demand in 2020 due to the 
global pandemic. In 2020, global CO2 emissions 
are estimated to decline by 8%. This reduction 
is probably the largest in CO2 emissions since 
1900. Before this pandemic, the largest decrease 
occurred during World War II, so that the 
decrease in emissions in 2020 due to the 
coronavirus is almost double that time [44].  

 

Fig. 8. Level of change in global demand for primary energy [45]. 



378 Behdad Shadidi & Gholamhassan Najafi / Energy Equip. Sys. / Vol. 9/No.4/Dec. 2021 

 

Fig. 9. Annual change in global energy-related CO2 emissions [46]. 

As is clear, this reduction in CO2 emissions 
is the result of a global health crisis, declining 
social activity, rising unemployment, and severe 
economic problems. So there is no reason for 
any celebration. With the change in the current 
situation and the resumption of business and 
social activities in the future after this global 
pandemic, CO2 emissions will increase 
worldwide and will continue its past trend. 
Therefore, to achieve long-term goals, we must 
ignore this temporary reduction and continue to 
develop and research new energies, especially 
biofuels, which will lead to a permanent, not 
temporary, reduction in emissions. 

The reduction of urban and road transport 
due to quarantine has indeed reduced air 
pollution, but it is important to pay attention to 
some points. 

1. As explained, according to new findings, 
air pollution increases the spread of 
coronavirus. Therefore, it is possible to reduce 
air pollution by developing the use of biofuels. 
Now that air pollution has been reduced due to 
a decrease in urban and road transport, it is 
better to help reduce this pollution by 
developing biofuels and reduce the spread of 
this deadly virus.  

2. Coronavirus is a virus that will damage the 
human respiratory system. Protecting this part 
of the body is essential in fighting the virus. Any 
external conditions that increase this damage 
should be avoided. So, the issue of air pollution 

will become more apparent. Air pollution, in 
addition to causing the further spread of the 
virus by damaging the human respiratory 
system, will increase the risk of death of the 
patients. Therefore, more attention should be 
paid to reducing air pollution and using 
alternative fuels to increase this reduction as 
much as possible to prevent more deaths in the 
world. 

3. Another important issue is that due to 
health protocols and maintaining social distance 
to prevent the spread of coronavirus in the 
world, public acceptance of public transport has 
decreased in many countries. Due to the 
congestion of subways and buses and the 
possibility of the virus spreading in these public 
places, people will tend to use their vehicles, 
and this will increase air pollution. So looking 
to the future and the increasing trend of air 
pollution, even with the corona, increases the 
importance of using biofuels. 

4. On the other hand, with the GMSAQ 
Model, the decrease in concentrations of various 
pollutants in China is estimated by Wang et al. 
[47]. As a result of the study, in cases where 
meteorology is unfavorable, the decrease in 
transport and industrial activities in China is 
insufficient to prevent air pollution. Therefore, 
it has been emphasized that more effort is 
required to achieve a substantial reduction in air 
pollution. In another study by Tobías et al. [48], 
it was found that during the outbreak in 
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Barcelona (Spain), there was a decline in air 
pollution, but there were major variations 
between the pollutants. In their study, the most 
notable reduction in NO2 (nitrogen dioxide) 
being observed, while the smaller decrease in 
other pollutants was observed. So in these 
conditions, using biofuels can reduce other 
pollutants and use this opportunity to reduce air 
pollution. 

5. Finally, let us not forget that these are not 
stable conditions. With the disappearance of this 
epidemic, the trend of air pollution will increase 
again, so any shortcoming in the development 
of biofuels in the future will have irreparable 
consequences on human and community health.  

4. Conclusions 

In this research, an attempt has been made to 
examine the need for the use and development 
of alternative fuels in these conditions of the 
Covid-19 epidemic from the perspective of the 
biofuels global market and air pollutions.  In the 
biofuels global market research, the amount of 
demand reduction and the price of fossil fuels 
and biofuels were examined so that it was seen 
the price of crude oil decreased from $61.14 on 
December 31, 2019, to $40.78 on October 18, 
2020, and even reached its lowest level of $ 
14.10 during the April 2020 period. The average 
monthly rack price for unleaded diesel dropped 
from $1.25 per gallon and the average monthly 
fuel rack price of gasoline decreased from $1.67 
per gallon in December 2019 to $1.04 per gallon 
in October 2020. Ethanol production is expected 
to decline by 18% and biodiesel and 
hydrotreated vegetable oil (HVO) production by 
3% as demand for fossil fuels declines due to the 
global pandemic. 

Some social and economic constraints in the 
world are temporary due to the prevalence of 
Covid-19. As many countries reduced these 
restrictions in the second quarter of 2020, these 
restrictions may be minimized shortly to zero 
with the discovery of vaccines and Covid-19 
treatment. Obviously, in this case, the demand 
for biofuels will increase. According to new 
findings, air pollution increases the spread of 
coronavirus. 

The results of the impact of Covid-19 on the 
air pollutants showed that the spread of the 
coronavirus has reduced the NO2 emissions by 

40-50% in some countries and the amount of 
CO2 in the world by 8%. On the other hand, the 
use of biofuels in combination with fossil fuels 
can reduce exhaust emissions. Therefore, it is 
possible to reduce air pollution by developing 
the use of biofuels. Now that air pollution has 
been reduced due to a decrease in urban and 
road transport, it is better to help reduce this 
pollution by developing biofuels and reduce the 
spread of this deadly virus. A reduction in air 
pollutions is the result of a global health crisis, 
declining social activity, rising unemployment, 
and severe economic problems. So there is no 
reason for any celebration. With the change in 
the current situation and the resumption of 
business and social activities in the future after 
this global pandemic, air pollutions will 
increase worldwide and will continue its past 
trend. Therefore, to achieve long-term goals, we 
must ignore this temporary reduction and 
continue to develop and research new energies, 
especially biofuels, which will lead to a 
permanent, not temporary, reduction in 
emissions. 
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