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A B S T R A C T 

Solid fuels such as coal and wood contribute to air pollution by releasing 
harmful substances into the air during cooking and heating. The burning of coal 
emits toxins, and industrial activities further degrade air quality. Although 
natural gas is cleaner compared to coal and oil, it still generates harmful carbon 
dioxide, with concerns surrounding methane and nitrogen oxides. Tailored 
policies are essential to decrease emissions in cities like Tehran, Iran, and 
regions in China, emphasizing the necessity for comprehensive strategies. A 
search was conducted for keywords related to air pollutants like natural gas, 
fuel oil, and diesel in online databases such as Google Scholar and Scopus. A 
review of scientific literature on air pollution caused by these fuels was 
undertaken, and air pollution production statistics in Iran from 2000 to 2017 
were gathered. The One-Sample Kolmogorov-Smirnov Test was used to evaluate 
the normality of the air pollutant data distribution, and a descriptive study on 
air pollutant production was carried out using SPSS v27 software, which 
included statistical tests for correlation analysis. The analysis indicated that 
from 2000 to 2017, natural gas was the primary producer of CO2, while diesel 
was responsible for higher overall pollution despite lower consumption. 
Significant correlations between pollution levels and fuel types were discovered, 
with diesel exhibiting the highest emissions, underscoring the necessity for 
stricter regulations and cleaner fuel alternatives. Strategies to reduce diesel 
emissions involve increasing natural gas usage, enhancing diesel quality, 
adopting advanced technologies, promoting electric vehicles, enforcing 
stringent standards, investing in public transportation. 

  

Introduction 

he World Health Organization (WHO) 
notes that over 80% of urban residents 
breathe unhealthy air, primarily in low- 
and middle-income countries. In 
developing areas, solid fuels such as 

coal and wood are key pollution sources, often 
used for cooking and heating. Burning these 
fuels emits harmful substances like particulate 
matter and carbon monoxide. Coal burning 
releases toxic materials like sulfur and heavy 
metals, while industrial emissions and 
vegetation fires worsen outdoor pollution. To 
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tackle air pollution, policy changes and 
personal efforts are necessary, especially in the 
most affected developing countries [1]. Natural 
gas is primarily composed of methane and 
forms from decomposed organic matter under 
high pressure and temperature. It burns cleaner 
than coal and oil, producing less sulfur dioxide 
and nitrogen oxides, but still emits carbon 
dioxide, which contributes to climate change 
[2]. After extraction, heavy oil is refined into 
various products, with fuel oil being significant, 
often referring to diesel fuel. Diesel is mainly 
produced through the distillation of crude oil 
and is suitable for compression ignition 
engines, which ignite the fuel through heat 
instead of a spark [3]. Refining heavy oil into 
diesel includes desulfurization to reduce sulfur 
emissions linked to acid rain. New refining 
technologies are being developed to improve 
efficiency and reduce environmental impact. 
Both natural gas and heavy oil are crucial in the 
energy sector, necessitating advancements to 
address environmental concerns [4]. In the 
United States, the transition from coal to 
natural gas has significantly improved air 
quality and reduced emissions. This shift is 
driven by the lower costs of natural gas and 
regulations aimed at cutting carbon emissions. 
A previous study focused on the closing of coal 
plants and the opening of natural gas plants 
from 2005 to 2016, examining pollution, air 
quality, health impacts, and crop production. 
The shutdown of coal plants significantly 
lowered pollution levels, especially for 
particulate matter and sulfur dioxide, aligning 
with past research linking coal emissions to 
severe health problems. While natural gas 
reduces carbon emissions, it also emits 
methane and nitrogen oxides, raising air quality 
issues. This emphasizes the need for 
monitoring environmental effects and 
developing renewable energy for sustainable 
growth. Future research should evaluate the 
impacts of all energy sources to better inform 
energy policies [5]. A study examines how 
agriculture, industry, and households 
contribute to greenhouse gas emissions and 
pollutants in Iran over time using a descriptive-
analytical approach. The analysis utilizes data 
and statistical tools to uncover relationships 
between these sectors and pollutants, including 

nitrogen oxides, sulfur dioxide, carbon dioxide, 
sulfur trioxide, carbon monoxide, methane, 
suspended particulate matter, and nitrous 
oxide [6]. Many large cities struggle to meet 
clean air targets, but setting zero greenhouse 
gas emissions goals may help improve air 
quality. The benefits of electrification depend 
on the source of electricity. Tehran's emission 
inventory used a detailed method to analyze 
emissions from power plants and vehicles. The 
study aimed to improve policymaking, analyze 
emissions over a four-year period, and evaluate 
inventory methods. Findings showed annual 
emissions of 478 kt CO, 103 kt NOx, 91 kt VOCs, 
and 19 kt SOx, highlighting the need for targeted 
policies on greenhouse gases and air quality [7]. 
The relationship between natural gas use, 
economic growth, and PM2.5 emissions in China 
was explored. It found that increased natural 
gas consumption raises PM2.5 emissions 
nationwide, but in regions with high natural gas 
use, emissions decrease. The study supported 
the Environmental Kuznets Curve concept, 
suggesting emissions initially rise with 
economic growth before declining due to 
regulations. It called for tailored policies for 
different regions, suggesting investment in 
natural gas where feasible while enforcing 
stricter measures where needed [8]. The effects 
of China's "coal-to-gas" policy on regional air 
quality showed significant PM2.5 reductions in 
targeted northern areas but increases in 
southern regions due to natural gas shortages 
from energy transitions. Around 60% of PM2.5 
reductions in pilot cities were attributed to coal 
control measures, indicating their success but 
also pointing out the complexities in energy and 
environmental policy. This stresses the need for 
integrated strategies for cleaner air and better 
health outcomes [9]. An analysis of air 
pollutants in Tehran from 2005 to 2016 
showed that CO and SO2 levels decreased by 
approximately 50% due to improved fuel 
quality and vehicle standards. However, NO2 
levels increased by over 50%, influenced by an 
increase in the number of vehicles and changes 
in heating fuels. O3 formation shifted from being 
NOx-limited to NOx-saturated around 2012-
2013. PM2.5 levels slightly decreased by around 
30% from 2011 to 2015 but increased from 
2015 to 2016, partially due to a drought 
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causing more dust. Asbestos fibers in the air 
declined by more than 60% between 2012 and 
2015 [10]. Due to the growing trend of using 
natural gas as a fuel in our country, Iran is 
experiencing a shift in the quantity and type of 
pollution. We conducted a study on air 
pollution emissions from natural gas, fuel oil, 
and diesel sources in Iran from 2000 to 2017. 

Materials and Methods 

Literature review 

Initially, a search of keywords related to our 
study such as natural gas, fuel oil, and diesel 
was conducted using online databases like 
Scholar and Scopus. Scientific literature and 
databases focusing on air pollution caused by 
these fuels were reviewed. 

Data collection 

Initially, data on air pollution statistics were 
gathered, specifically focusing on pollutants and 
greenhouse gas emissions from natural gas, fuel 
oil, and diesel in Iran. This data included annual 
emissions in tons of air pollutants like NOx, SO2, 
CO2, SO3, CO, CH4, SPM, and N2O from natural 
gas, fuel oil, and diesel between 2000 and 2017. 
The information was sourced from the 
Statistical Center of Iran's database, available at 
https://amar.org.ir [11,12]. 

Data distribution analysis 

The One-Sample Kolmogorov-Smirnov Test 
was utilized to analyze the normality of data 
distribution, consisting of the annual 
production of air pollutants and greenhouse gas 
emissions from natural gas, fuel oil, and diesel 
fuels in Iran during 2000-2017 [13]. 

Descriptive and analytical study 

A descriptive study and comparison of the 
annual production of air pollutants and 
greenhouse gases from natural gas, fuel oil, and 
diesel fuels from 2000 to 2017 was conducted 
using SPSS v27 software. The correlation 
between the annual production of air pollutants 

and greenhouse gases was investigated using 
the Spearman's correlation test in SPSS v27 
software. The difference in the annual 
production of air pollutants among the three 
fuels - natural gas, fuel oil, and diesel in Iran 
was investigated using the Kruskal-Wallis H 
test. However, for the variable SO3, the 
comparison between fuel oil and diesel was 
done using the Independent Samples Test in 
SPSS v27 software [13]. 

Results and Discussion 

The annual mean production of air pollutant 
gases resulting from the consumption of natural 
gas, fuel oil, and diesel fuels in Iran from 2000 to 
2017 was analyzed 

The annual mean amount of carbon dioxide 
(CO2) produced from natural gas was 
251,188,400 tons, significantly higher than that 
from fuel oil at 51,600,121 tons and diesel at 
87,033,449 tons. This disparity is due to natural 
gas being the predominant fuel used in the 
country. Despite diesel fuel producing the most 
air pollutants, its share in total fuel 
consumption is lower compared to natural gas. 
Overall, natural gas is a cleaner fuel (Figures 1 
and 2). The annual mean production of air 
pollutants from diesel for NOx was 644,507 
tons, CO was 143,405 tons, CH4 was 151,836 
tons, SPM was 272,343 tons, and N2O was 7,514 
tons. However, diesel's share in total fuel 
consumption is lower compared to natural gas. 
To assess pollution levels, we calculated the 
ratio of the annual mean production of carbon 
dioxide to the annual mean production of each 
pollutant studied. Natural gas had the highest 
ratios, such as CO2/SO2 at 419,234.262, CO2/CO 
at 3,940.529, CO2/CH4 at 19,207.853, CO2/SPM 
at 9,980.863, and CO2/N2O at 441,107.034. The 
CO2/NOx ratio was highest for natural gas at 
578.031. Sulfur pollutants were higher during 
diesel and fuel oil consumption, with fuel oil 
producing more SO2 and SO3 annually 
compared to diesel. The annual mean 
production of SO2 was 664,238 tons from fuel 
oil and 488,161 tons from diesel, while the 
annual mean production of SO3 was 6,915 tons 
from fuel oil and 6,461 tons from diesel.  

 

https://amar.org.ir/
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Table 1. The emissions of air pollutants from natural gas, fuel oil, and diesel fuels in Iran from 2000 to 2017 
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Source: Energy Balance Sheet, Ministry of Energy, Deputy for Electricity and Energy Affairs [11,12] 
"-": This line indicates that no data is available for the corresponding category. 
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Figure 1: Comparison of the average production of air pollutant gases resulting from the consumption of 
natural gas, fuel oil, and diesel fuels in Iran from 2000 to 2017 
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Figure 2: Comparative charts of air pollutant emissions from natural gas, fuel oil, and diesel fuels in Iran from 
2000 to 2017. 
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Table 2: A descriptive overview of air pollutants emitted by natural gas, fuel oil, and diesel fuel 
Variable

s 
N Nature Gas Fuel Oil Diesel 

Mean Std. 
Deviation 

Mean Std. 
Deviation 

Mean Std. 
Deviation 

NOx 1
8 

434558.61 217430.49 132577.44 42326.65 644507.44 123016.26 

SO2 1
8 

599.16 105.06 664238.44 285774.86 488161 52437 

CO2 1
8 

251188400.
9 

86899699 51600121.
6 

15793551.8 87033449.
6 

15168100.1 

SO3 1
8 

- - 6915.22 2978.61 6461.16 1897.63 

CO 1
8 

63744.83 50181.6 37846.66 37715.39 143405.38 17295.03 

CH4 1
8 

13077.38 8671.13 3398.05 2066.25 151836.55 190658.59 

SPM 1
8 

25167 7857.62 29656.61 61600.25 272343 31777.4 

N2O 1
1 

569.45 93.88 369.27 120.64 7514.54 554.62 

C02/NOx 1
8 

578.031 - 389.207 - 135.038 - 

C02/SO2 1
8 

419234.262 - 77.683 - 178.288 - 

C02/SO3 1
8 

- - 7461.819 - 13470.251 - 

C02/CO 1
8 

3940.529 - 1363.399 - 606.905 - 

C02/CH4 1
8 

19207.853 - 15185.215 - 573.204 - 

C02/SPM 1
8 

9980.863 - 1739.919 - 319.572 - 

C02/N2O 1
1 

441107.034 - 139735.48
2 

- 11582.006 - 

 

Among the fuels studied, diesel had the 
highest pollution levels based on the lowest 
ratio between CO2 production and other air 
pollutants: CO2/CO at 606.905, CO2/CH4 at 
573.204, and CO2/SPM at 319.572. During the 
study period, CO production from diesel was 
higher than from natural gas and fuel oil. There 
was a sudden increase in CO production from 
natural gas and fuel oil in 2008. Methane 
production from diesel increased suddenly 
after 2007, dropping significantly in 2007 due 
to technological advancements. The majority of 
N2O production is from diesel fuel (Tables 1 and 
2). 

Data distribution 

When analyzing emissions of air pollutants 
from natural gas fuel, it was found that the 
variables for annual CO and CH4 emissions do 
not follow a normal distribution. However, the 
variables for annual SPM, N2O, NOx, SO2, and 
CO2 emissions do exhibit a normal distribution. 
In the case of fuel oil, the variables for CO, CH4, 
and SPM emissions do not adhere to a normal 
distribution. On the other hand, for diesel fuel, 
the variables for SO2, SO3, and CH4 emissions do 
not conform to a normal distribution. Among all 
the samples, only the variable for SO3 emissions 
conforms to a normal distribution, while the 
other air pollutants do not (see Supplement 1). 

Correlation between study year and annual 
production of air pollutants from natural gas fuel 
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There is a direct and significant correlation 
between the annual productions of the studied 
air pollutants (p < 0.01). However, it is 
important to note that these pollutants are 
lower compared to the other studied fuels. 
Furthermore, the direct and significant 
correlation between the study year and the 
annual production of air pollutants (p < 0.01) 
suggests that there has been an increase in 
natural gas consumption in our country, Iran 
(Supplements 2 and 3). The correlation 
between natural gas use and air pollutants is 
complex and involves several scientific 
principles. Natural gas has a higher hydrogen-
to-carbon ratio than coal and oil, leading to less 
carbon monoxide (CO) emission since more 
hydrogen promotes complete oxidation of 
carbon during combustion. Furthermore, 
natural gas has lower sulfur content, resulting 
in reduced emissions of sulfur dioxide (SO2), 
which is harmful to health and contributes to 
acid rain [14]. Nitrogen oxides (NOₓ) form 
during high-temperature combustion, with 
their amount depending on conditions rather 
than just fuel composition. Although natural gas 
typically burns at lower temperatures and thus 
produces fewer nitrogen oxides, the specific 
outcomes depend on the combustion process 
and other nitrogen compounds present. Natural 
gas combustion also leads to fewer particulate 
matters (PM) and volatile organic compounds 
(VOCs) compared to coal and oil, though 
emissions rely on other gas compounds and 
technology used [15]. While methane (CH4) is a 
significant component of natural gas and a 
potent greenhouse gas, its combustion 
primarily releases carbon dioxide (CO2) and 
water vapor. However, unburned methane can 
escape during production and distribution, 
adding to global warming. The temperature of 
combustion impacts nitrogen oxide formation; 
properly managing combustion can help reduce 
these emissions [16]. To reduce environmental 
impacts from natural gas use, strategies include 
improving combustion efficiency, adopting 
cleaner technologies, and implementing 
emission control systems. In addition, capturing 
methane emissions through leak detection and 
infrastructure upgrades is essential. Finally, 
transitioning to renewable energy sources like 
wind, solar, and hydroelectric power is crucial 

for decreasing greenhouse gas emissions 
further. Overall, the use of natural gas must be 
managed alongside environmental 
considerations [17]. Advanced pollution control 
technologies can greatly reduce nitrogen oxides 
and other emissions. Furthermore, shifting 
from higher-emission fuels to natural gas can 
lower the emissions of pollutants like SO2 and 
PM, explaining reduced pollutant levels in areas 
with increased natural gas use [18]. 

Correlation between the study year and the 
annual production of air pollutants from fuel oil 

The inverse correlation observed between the 
study year index and the annual production of 
sulfur trioxide (SO3), methane (CH4), and 
nitrous oxide (N2O) pollutants implies that, 
despite an increase in fuel oil consumption, 
efforts to mitigate these specific emissions have 
been somewhat successful over time. This 
success could be attributed to the 
implementation of stricter environmental 
regulations, technological advancements, or a 
shift in industrial practices aimed at reducing 
these pollutants. The direct and significant 
correlations between the annual production of 
nitrogen oxides (NOx) and other pollutants such 
as N2O, suspended particulate matter (SPM), 
carbon monoxide (CO), CO2, and SO2 suggest 
that the formation of these pollutants may be 
interconnected. This indicates that the 
combustion processes involved in fuel oil 
flaring contribute to the production of these 
gases in a way that is not entirely independent. 
For example, high-temperature combustion, 
typical in flaring, can lead to the formation of 
both NOx and CO, which are known to be 
produced during incomplete combustion. In 
addition, the oxidation of sulfur compounds in 
fuel oil can result in the formation of SO2, which 
may further react to form SO3 in the presence of 
atmospheric oxygen [19]. The direct and 
significant correlation between the annual 
production of CO2 index and N2O, SPM, and CO 
indices suggests that burning fuel oil is 
associated with the production of these 
pollutants. The direct correlation between the 
annual production of CO and SPM may also 
indicate incomplete combustion or other 
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combustion processes contributing to particle 
formation [20]. 

 The direct and significant correlation between 
CH4 and N2O is expected, as both are 
greenhouse gases produced during flaring. 
While CH4 is a potent greenhouse gas, N2O is 
even more potent and can result from the 
reaction of nitrogen and oxygen in high-
temperature combustion environments [16,20]. 
The absence of a significant correlation 
between the study year index and SO2 and CO2 
emission rates may suggest that control 
measures for these pollutants have been less 
effective compared to those for CH4 and SO3. 
This could be due to various factors, such as the 
stability of these gases in the atmosphere, 
natural sinks, or the effectiveness of control 
technologies used for their reduction. However, 
a lack of significant correlation does not 
necessarily mean emissions have not changed; 
rather, it indicates that observed changes are 
not statistically correlated with the timeframe 
considered in the study [19-20] (Supplements 4 
and 5). 

Correlation between the study year and the 
annual production of air pollutants from Diesel 
Fuel 

There is a direct correlation between the study 
year and the annual production of pollutants 
such as nitrogen oxides (NOx), sulfur dioxide 
(SO2), SO3, carbon monoxide (CO), carbon 
dioxide (CO2), and suspended particulate 
matter (SPM). The increase in these pollutants 
may be due to heightened industrial activities, 
energy consumption, or a higher number of 
diesel vehicles, often associated with economic 
growth and urban expansion [21,22]. In 
contrast, there is an inverse correlation 
between the study year and emissions of 
methane (CH4) and nitrous oxide (N2O). This 
decline may result from environmental 
regulations aimed at reducing emissions from 
specific sources. Advances in diesel engine 
technology or changes in industrial processes 
could also lead to decreased emissions [23]. 
The direct correlations among the annual 
production of pollutants like NOx, CO, SO3, CO2, 
and SPM suggest that they may have similar 
sources or creation processes. For example, 

fossil fuel combustion, especially in diesel 
engines, is a significant source of these 
pollutants. The correlation between the annual 
production of CO2 and SPM indicates that 
vehicle emissions contribute to both types of 
pollution [24]. An inverse correlation between 
NOx and CH4 emissions may indicate different 
sources or effective regulatory measures for 
one pollutant over another. Efforts to reduce 
NOx through technology like catalytic 
converters may not significantly impact 
methane emissions, which are often linked to 
landfills, agriculture, and natural gas systems. 
Moreover, a correlation exists between the 
annual production of CO and SPM, likely due to 
shared emission sources such as incomplete 
fossil fuel combustion [25]. 

Different pollutants stem from distinct 
chemical processes in diesel combustion. 
Emission control technologies also influence 
the correlation between the annual production 
of methane and other emissions. Changes in 
diesel fuel quality over the study year, 
particularly regarding sulfur content due to 
regulations, are significant. Adopting ultra-low-
sulfur diesel (ULSD) reduces SO2 and SPM but 
may have little effect on methane emissions 
[26] (Supplements 6 and 7). 

Mean comparison among three groups 
(representing the type of fuel studied) 

According to Kendall's correlation test, a 
direct and significant correlation was found 
between the group type index (representing the 
type of fuel studied ordered by pollution ratio) 
and the annual production of air pollutants 
such as SO2, CO, SPM, and N2O. This highlights 
the importance of fuel selection in 
environmental policy. The findings suggest that 
transitioning to cleaner fuels like natural gas 
and fuel oil could have significant 
environmental benefits by reducing harmful 
pollutants. These pollutants are known to 
contribute to respiratory diseases, acid rain, 
and the formation of photochemical smog, 
emphasizing the urgency of reducing their 
emissions [27]. 

In contrast, there was an inverse and 
significant correlation between the group type 
index and the annual production of CO2.  



 

  
 

29 

 

2025, Volume 6 Issue 1 

Table 3: The results of a correlation test conducted between the group type index (representing the type of 
fuel studied) and other air pollution indices. In this study, fuel groups were ranked based on the degree of 

pollutant emissions (ratios of CO2/SPM, CO2/SO2, CO2/SP, CO2/CO, CO2/N2O) for the fuels under study 
Kendall's tau Correlations Spearman's rho 

Variables NOx SO2 CO2 CO CH4 SPM N2O Variables SO3 
Grou

ps 
Correlati

on 
Coefficie

nt 

0.161
1 

0.427
** 

-
.304*

* 

.408*
* 

-
0.023

7 

.370*
* 

.304* Grou
ps 

Correlati
on 

Coefficie
nt 

-
0.144

3 

Sig. (2-
tailed) 

0.131
5 

0.000 0.004
4 

0.000
1 

0.824
1 

0.000
5 

0.028
1 

Sig. (2-
tailed) 

0.400
7 

 N 54 54 54 54 54 54 33  N 36 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 

Table 4: The mean comparison among three groups in tests representing the type of fuel 
Kruskal-Wallis Test Independent Samples 

Test 
Variables NOx SO2 CO2 CO CH4 SPM N2O Variables SO3 
Kruskal-
Wallis H 

36.33
2 

37.673 44.78
4 

36.253 13.46
8 

37.25 27.12
9 

t-test for 
Equality of 
Means (t) 

0.545 

df 2 2 2 2 2 2 2 df 28.848 
Asymp. Sig. 0.000 0.000 0.000 0.000 0.001 0.000 0.000 Sig. (2-

tailed) 
0.59 

When the asymptotic significance is less than 0.05 in the Kruskal-Wallis Test, it indicates a significant difference. 
When the significance (2-tailed) is less than 0.05 in the Independent Samples Test, it also indicates a significant 
difference. 

No significant correlation was found between 
the group type index and the annual production 
of methane (CH4) as an air pollutant. Diesel 
engines, for example, are generally more 
efficient than gasoline-powered engines, 
resulting in lower CO2 emissions per unit of 
energy produced. However, it is crucial to 
consider the environmental impact of diesel 
exhaust, which includes higher emissions of 
other pollutants like NOx and particulates that 
are harmful to human health and the 
environment [28]. Diesel fuel had the highest 
mean annual production of air pollutants, with 
NOx at 644,507 tons, CO at 143,405 tons, CH4 at 
151,836 tons, SPM at 272,343 tons, and N2O at 
7,514 tons. Despite this, its contribution to total 
fuel consumption in Iran is low. The Kruskal-
Wallis H test showed significant differences in 
pollutant emissions among different fuel types 
Table 3 and 4. The high levels of NOx, CO, CH4, 
SPM, and N2O associated with diesel 
consumption are particularly concerning due to 
their impact on ozone formation, respiratory 
health, and global warming potential [29]. The 

implications of these findings for Iranian 
environmental policy are twofold. Firstly, while 
diesel may emit less CO2, its high levels of other 
pollutants indicate a significant overall 
environmental impact that requires attention in 
terms of public health and environmental 
degradation. For example, policymakers could 
consider implementing stricter emissions 
standards for diesel vehicles or promoting 
cleaner fuels and vehicles with lower emissions 
[22-28]. Investing in public transportation 
systems powered by cleaner energy sources 
could also help reduce reliance on diesel-
powered transport, thereby decreasing 
associated health risks [22-29]. 

Conclusion 

Strategies to reduce the environmental impact 
of diesel-related air pollution emissions in Iran 
focus on improving air quality and protecting 
health. Each strategy is important and 
understanding them helps clarify their 
principles. One key strategy is increasing the 
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use of natural gas, which results in lower 
emissions of nitrogen oxides, sulfur dioxide, 
and carbon dioxide compared to diesel. Natural 
gas is cleaner and more efficient, producing less 
particulate matter and minimizing smog 
formation. Improving diesel fuel quality is also 
important. Using low-sulfur diesel and meeting 
stricter standards, like Euro 5 or Euro 6, can 
lower the emissions of harmful gases. Low-
sulfur diesel supports advanced technologies 
that effectively reduce emissions, and adding 
bio-components to diesel can help cut 
greenhouse gas emissions. Investing in 
advanced emission control technologies is 
critical. Technologies such as selective catalytic 
reduction (SCR) and diesel particulate filters 
(DPF) can significantly lower emissions by 
converting nitrogen oxides and capturing 
particulate matter from exhaust. Promoting 
alternative fuels and vehicles is another 
necessary step. Electric and hybrid vehicles 
produce no tailpipe emissions, while biofuels, 
like biodiesel, have a smaller carbon footprint. 
Policies that support these options through 
subsidies and infrastructure can encourage 
their adoption, depending on sustainable 
electricity sources for EVs and biofuel 
production. Enforcing strict emission standards 
ensures compliance with environmental rules, 
involving inspections and penalties. Scientific 
studies establish these limits and how to 
achieve them. Investing in public transportation 
can decrease the number of diesel vehicles, 
reducing fuel consumption and emissions. 
Successful public transport systems need to be 
accessible, affordable, and efficient. 
Implementing emissions trading schemes offers 
financial incentives to lower emissions through 
cap-and-trade systems, promoting cost-
effective emission reductions. Regular 
monitoring and reporting of fuel consumption 
and emissions are necessary for informed 
policymaking. This includes identifying trends 
and evaluating the success of strategies. These 
approaches are supported by scientific 
principles related to air quality and health. 
Considerations of Iran’s unique context, 
including economic conditions and 
collaboration opportunities, are essential for 
effective strategy implementation. In addition, 

public education can encourage cleaner 
transportation choices. 
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