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ABSTRACT 

 

The transportation sector significantly contributes to greenhouse gas (GHG) emissions, primarily carbon dioxide 

(CO2), due to the combustion of fossil fuels. This study estimates the CO2 emissions from Kuwait's transportation 

sector during the COVID-19 pandemic lockdown. Utilizing data from the Kuwait National Petroleum Company 

(KNPC) and applying the Intergovernmental Panel on Climate Change (IPCC) guidelines, the study calculates CO2 

emissions from gasoline and diesel consumption between 2015 and 2020. The results show a marked reduction in 

emissions during 2020 due to decreased vehicular activity amid the lockdown, highlighting the potential 

environmental benefits of reduced transportation activity. This research underscores the importance of sustainable 

transportation policies in mitigating environmental impacts. 

 

 

 

INTRODUCTION 

 

The transportation sector in all its forms, globally and locally, plays a crucial and vital role in the economic development of 

countries. This necessitates the availability of an integrated transportation system and an advanced network of roads and 

infrastructure. However, the transportation sector, particularly road transport, has significant negative impacts, especially in 

urban areas. Vehicles contribute substantially to environmental pollution through the emission of pollutants, including 

primary pollutants such as greenhouse gases, with carbon dioxide (CO2) being the most prominent, along with other gases 

like carbon monoxide (CO), nitrogen oxides (NOx), and volatile organic compounds (VOC). These emissions also result in 

secondary pollutants such as ground-level ozone (O3), adversely affecting air quality (Almutairi and Koushki 2009; 

D`Angiola et al. 2010). 

 

Over the past two decades, Kuwait has experienced significant urban and developmental growth across various economic 

sectors, including industry, transportation, and developmental and housing projects. This population and economic growth, 

coupled with a rise in individual income levels, has led to a substantial increase in the number of vehicles on the roads. This 

increase has been accompanied by a rise in traffic accidents and the resulting damages and injuries (General Traffic 

Department 2012), an increase in air pollutants emitted from vehicles, and the exacerbation of road congestion and time 

loss. A study by Schafer et al. (2009) indicates that urban residents spend a significant portion of their day commuting in 

vehicles, mostly in traffic jams caused by the annual increase in vehicle numbers. This also leads to higher emissions of air 

pollutants, which increase as speed decreases and traffic density rises (Heeb et al. 2008). 

 

The environmental strategy of Kuwait highlights that the transportation sector is a key pillar of the country's economic 

development. However, alongside the industrial and energy generation sectors, it is also a major source of air pollution in 

the country (Environmental Public Authority 2002), posing risks to individual health, community safety, and sustainable 

development. Vehicles are among the largest consumers of fuel in the country, accounting for up to 19% of the total fuel 

consumed (MoO 2011), making them a significant source of greenhouse gas emissions in Kuwait. Recent studies on 

climate change have confirmed that the transportation sector contributes up to 26% of global carbon dioxide emissions 

(Chapman 2007), with this contribution rising to 80% in some urban areas (Almutairi and Koushki 2009). The International 

Energy Agency (IEA) reported that the transportation sector was responsible for 22% of global carbon dioxide emissions in 

2008 (IEA 2010). 
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Despite the modernity of Kuwait's transportation sector, with its vehicles' compliance with stringent traffic laws and annual 

technical inspections to ensure efficiency and adherence to technical and environmental standards, the ease of vehicle 

ownership, subsidized fuel prices, easy acquisition of driving licenses, and inefficient public transport have exacerbated the 

problem of increasing vehicle numbers. This increase has not been accompanied by policy adjustments to curb the growth 

of vehicle numbers on urban roads. Therefore, it is imperative to assess the carbon dioxide emissions from the 

transportation sector in Kuwait and understand their environmental impact. 

 

Problem Identification: 

The population increase in Kuwait between 2015 and 2020, along with the expansion of developmental projects in the 

country, has led to a rise in the number of vehicles. The annual average growth rate of vehicles is approximately 6%, 

whereas the annual average growth rate of road lengths is around 2% (Central Statistical Bureau, 2011). This discrepancy 

exacerbates traffic congestion in urban areas, leading to increased air pollutant emissions, including greenhouse gases, and 

resulting in significant health, economic, and social impacts. Despite the measures taken by the Kuwaiti government, 

including the enactment of numerous laws and regulations to mitigate the rise in vehicle numbers, the problem persists and 

continues to worsen. This situation necessitates an environmental assessment. 

 

Significance of the Study: 

Kuwait places great importance on environmental aspects, continuously striving to preserve the environment and enhance 

human welfare. The importance of this research lies in addressing a critical issue—the increasing number of vehicles in 

Kuwait's urban areas and its environmental impact through harmful pollutant emissions, which threaten human life, health, 

and well-being, in addition to contributing to global climate change and the greenhouse effect. The COVID-19 pandemic 

introduced numerous health, economic, and environmental challenges worldwide, including in Kuwait, where health 

precautions to combat the pandemic affected economic activities, reducing greenhouse gas emissions, particularly carbon 

dioxide. 

 

Human dependence on air is undeniable, requiring large quantities of it, with individuals inhaling approximately 15,000 

liters of air daily. Thus, air pollution is one of the most dangerous types of pollution, leading to various diseases for those 

living in crowded cities or near industrial areas (Cunningham and Cunningham 2008; Brook 2008). Urbanization has 

globally increased pollution rates in urban areas, where population growth and human activities have led to a rise in vehicle 

ownership, a major source of air pollutants in urban areas (D`Angiola et al. 2010). Vehicle emissions from fuel combustion 

in internal combustion engines or fuel leaks during refueling contribute significantly to air pollution (Sperling and Gordon 

2009). 

 

The global reliance on vehicles has increased dramatically (IEA 2010). The number of vehicles, which was only 50 million 

in 1950, surpassed 600 million by 2010. Despite technological and technical improvements in vehicle engines, emissions 

from vehicles increased by approximately 47% from 1990 to 2008 due to the rise in vehicle numbers and the aging of 

existing vehicles. Air pollution is one of the most pressing environmental problems in urban areas and crowded cities in 

both developed and developing countries. Waked (2012) highlighted that vehicles significantly contribute to pollutant 

emissions in the Middle East. In the United States, vehicle growth rates have surpassed population growth rates (Sperling 

and Gordon 2009), with the population increasing by 50% from 1970 to 2008, while vehicle numbers rose by 150% during 

the same period, along with an increase in vehicle miles traveled, contributing to air pollution. 

 

The U.S. Environmental Protection Agency (USEPA 2008) reported that transportation sector emissions accounted for 28% 

of the total carbon dioxide emissions in the United States. In Australia, the transport sector, particularly road transport, is a 

major contributor to pollution, with emissions increasing by about 30.6% from 1990 to 2005 (PTUA 2007). Studies indicate 

that 80% of carbon dioxide emissions in cities come from the transportation sector (Almutairi and Koushki 2009), which is 

responsible for 22% of global carbon dioxide emissions in 2008 (IEA 2010). This underscores the importance and necessity 

of curbing the continuous increase in vehicle numbers and evaluating transport policies to reduce fuel consumption and 

mitigate environmental impacts. Chapman (2007) noted that vehicles are the highest fuel consumers in the transport sector, 

which consumes 32% of the total global fuel, with 81% of this consumption attributed to road transport. The Economic and 

Social Commission for Western Asia (ESCWA 2005) indicated that the transport sector is a significant energy consumer in 

the Western Asia region, with consumption in 2003 estimated at 26.3% of total petroleum derivatives, rising to 36% in 

Saudi Arabia in 2005, the highest energy consumer in the Arab region, with a total of 25 million tons of fuel (ESCWA 

2009). The industrial and transport sectors consume 80% of the total fuel in Saudi Arabia (PME 2005). 

 

Air pollution increases with technological advancement and individual income levels, with the amount of pollutants emitted 

into the atmosphere depending on the economic activity level. The environmental Kuznets curve theory suggests that 

environmental indicators, such as air and water pollution, rise with increasing per capita income until a certain point. After 
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meeting basic needs, the desire for a pollution-free environment emerges, leading to increased emissions due to higher 

demand and consumption (Panayotou 2001; Hill 2004). 

 

Vehicles are mobile sources of air pollution, emitting primary pollutants like carbon dioxide (CO2), hydrocarbons (HC), 

carbon monoxide (CO), sulfur dioxide (SO2), and nitrogen oxides (NOx) (Girard 2005), and secondary pollutants such as 

ground-level ozone (O3), sulfuric acid (H2SO4), and nitric acid (HNO3) (Uherek et al. 2010). Air pollutants are emitted 

from vehicles due to fuel combustion or evaporation. Gasoline is the most commonly used fuel in vehicles, and during fuel 

combustion to produce kinetic energy, the ideal reaction fully oxidizes the fuel in the internal combustion engine into water 

vapor and carbon dioxide (Hill 2004): 

 

Fuel + O2               CO2 + H2O 

 

Other pollutants result from incomplete oxidation reactions, such as carbon monoxide (CO), hydrocarbons (HC), and 

particulate matter (PM), or the oxidation of some gases, like nitrogen (N2), into nitrogen oxides (NOx), or sulfur (S) in 

some fuels and engine oils into sulfur dioxide (SO2). Additionally, vehicles emit various pollutants (depending on the 

vehicle's condition and type), including pollutants from the cooling system, tires, and brakes, which release heavy metals 

like lead, cadmium, arsenic, chromium, and nickel, posing serious health risks (Madani 1999; Kummer et al. 2009; Suzuki 

et al. 2009). 

 

Fuel quality and type significantly influence pollutant concentrations from vehicles, as do the air-to-fuel ratio during 

combustion, ignition timing, internal combustion engine specifications and efficiency, and the presence of emission control 

devices like catalytic converters. For instance, vehicles with electronic fuel injection systems maintain an air-to-fuel ratio of 

14.7:1.0, ensuring optimal fuel combustion. Catalytic converters reduce hydrocarbon and carbon monoxide emissions by 

90% and nitrogen oxides by 70% compared to vehicles without catalytic converters (Faiz et al. 1996; Hits 2007). 

 

The European Environment Agency (EEA 2008) emphasized that air pollutant exposure could harm health in both the short 

and long term, in addition to affecting natural ecosystems and contributing to building and material erosion. Fine particles 

emitted from vehicle exhausts can impact the lungs, heart, and circulatory system of all ages. Hassanien and Abdul-letif 

(2008) noted that polycyclic aromatic hydrocarbons are carcinogenic, with concentrations typically higher near congested 

roads. Traffic impacts air quality in urban areas and crowded cities, with Europe recording exceedances of annual guideline 

values for nitrogen dioxide (NO2) in 44% of urban air quality monitoring stations in 2010, posing health risks to residents 

(EEA 2012). A study on schools in California near highways (Singer et al. 2004) found the highest nitrogen dioxide 

concentrations in schools close to highways and in the direction of prevailing winds. 

 

The World Health Organization (WHO 2005) stated that air pollution is a major problem in both developed and developing 

countries, causing millions of deaths and illnesses due to respiratory diseases, asthma, cardiovascular diseases, and lung 

cancer, particularly among those living near busy streets in urban areas. Recent research indicates that the annual cost of air 

quality degradation is significant, reaching about 2% of GDP in developed countries and over 5% in developing countries, 

including costs from deaths, chronic diseases, hospital treatments, and reduced productivity (Arab Forum for Environment 

and Development 2008). The World Resources Institute (WRI 2007) estimated the economic losses from unsustainable 

transport, noting that congestion costs exceed 3% of GDP in many countries. 

 

In Kuwait, the study by Dasouki et al. (1987) was among the first to indicate that air pollution in residential areas is due to 

increasing traffic, showing a strong correlation between average concentrations of some pollutants from vehicle exhausts, 

such as hydrocarbons (HC) and carbon monoxide (CO), and vehicle numbers. The study found that hydrocarbon 

concentrations exceeded permissible levels in some residential areas in Kuwait. Jallad and Jallad (2012) noted that the 

annual vehicle growth rate in Kuwait ranged between 6-9%, potentially worsening air pollution. Abdul Wahab (2009) 

indicated that hydrocarbon and nitrogen dioxide concentrations in the Khaldiya area exceeded residential air quality 

standards during peak traffic times. 

 

Studies on the Transport Sector as a Source of Greenhouse Gas Emissions 

The phenomenon of global warming is defined as the gradual increase in the temperature of the Earth's surface layer of the 

atmosphere due to the emission of greenhouse gases (GHGs) (Hites, 2007; IPCC, 2007). Studies indicate that the global 

climate is changing, with effects currently emerging due to the accumulation of GHGs in the atmosphere from human 

activities, such as changes in seasonal timings, average temperature shifts, and increased extreme weather events, among 

others. These impacts are expected to worsen in the future (UNDP, 2008), exposing millions of people, especially in 

developing countries, to food and water resource shortages, rising sea levels, and increased health risks. 
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Climate change represents one of the most severe environmental risks facing the world today. Extreme weather conditions 

over the past few years globally, including the Gulf region's extreme temperatures, hurricanes, floods, and other events, 

highlight the impact of this phenomenon on the region (UNEP, 2010; AFED, 2011). A study by Nasrallah et al. (2004) 

indicated that the intensity and duration of heat waves in Kuwait have increased over the past decade. 

 

Globally, temperatures have risen by approximately 0.6 degrees Celsius over the past century. The 1990s included seven of 

the warmest years on record, with 1998 being the hottest year in 140 years (UNEP-GEO 4, 2007). Scientists have warned 

that temperatures could rise by 1 to 2 degrees Celsius by 2020 and by 2 to 5 degrees Celsius by 2070, according to the 

Intergovernmental Panel on Climate Change (IPCC, 2007). Scientific evidence suggests that human activities are the 

primary causes of GHG emissions leading to global warming and climate change, which could result in catastrophic 

damage in some areas. Industrial and technological advancements since the last century have led to significant industrial 

and commercial growth, accompanied by substantial natural resource consumption, particularly energy, and increased 

pollutant emissions and waste production. This has resulted in numerous environmental problems, notably climate change, 

ecological imbalance, natural resource depletion, and ecosystem degradation, threatening human life and well-being 

(Vallero, 2008; Sperling and Gordon, 2009; UNEP-GEO, 2012). 

 

Vehicles are mobile sources of pollution and a significant source of GHGs such as carbon dioxide and nitrous oxide (IPCC, 

2006). The increased reliance on private vehicles has led to higher GHG emissions in urban areas, where vehicles are now 

the primary source of these gases. There are over 1.2 billion vehicles worldwide, most of which are in developing countries 

(UNHSP, 2011). The transport sector in Arab countries is a significant energy consumer with low efficiency, consuming 

32% of total energy consumption and emitting 22% of total GHG emissions (AFED, 2009; ESCWA, 2009). 

 

Climate change studies indicate that the transport sector contributes to GHG emissions, with emissions increasing by 28% 

from 1990 to 2005 in the European Union, while other sectors saw a 3% reduction in emissions (EEA, 2009). This increase 

occurred despite improvements in engine efficiency and fuel quality, suggesting that the rise in transportation is the cause. 

Chapman (2007) noted that the transport sector is one of the few sectors with annually increasing emissions, responsible for 

26% of global carbon dioxide emissions. 

 

The International Energy Agency (IEA, 2011) highlighted that the transport sector significantly contributes to GHG 

emissions in Canada, accounting for about 25% of total emissions in 2009, a 20% increase from 1990. In the United States, 

GHG emissions from the transport sector constitute approximately 27% of total emissions (USEPA, 2006). The European 

Environment Agency (EEA, 2012) reported that GHG emissions from the transport sector in Europe increased by 26% in 

2010 compared to 1990. 

 

A World Bank study on the transport sector in Asian countries from 1980 to 2005 indicated that the transport sector's 

contribution to carbon dioxide emissions in Vietnam increased from 14% to 24%, with 92% of these emissions from road 

transport. Economic growth, population increase, and higher energy consumption in the transport sector were the main 

drivers of these emissions (Timilsina and Shrestha, 2009). 

 

A study by Uherek et al. (2010) showed that emissions from the road transport sector affect air quality and climate change, 

with pollutants rapidly increasing in developing countries. There is a close relationship between the environment and 

economic development, where economic growth that disregards the ecological capacity and environmental efficiency leads 

to deterioration, resulting in an inability of the environment to rectify the imbalance, exacerbating the problem and affecting 

future generations (UNEP, 2010). 

 

Research Methodology 
The estimation of carbon dioxide (CO2) emissions, a significant greenhouse gas, from the transport sector in Kuwait 

involves the application of the Intergovernmental Panel on Climate Change (IPCC, 2006) guidelines and equations. This 

methodology uses data on the country's energy supply for the transport sector and calculates CO2 emissions from fuel 

combustion based on default emission factors for the types of fuel used in the transport sector (Table 1). The calculation 

process involves the following steps: 

 

1. Converting the Unit of Fuel Quantity: Convert the quantity of fuel consumed from liters to barrels by dividing 

by 159 (1 barrel = 159 liters). 

2. Converting Barrels to Tonnes Equivalent: Convert barrels to tonnes equivalent, considering the density of 

gasoline and diesel (1 tonne of diesel = 7.46 barrels, 1 tonne of gasoline = 8.53 barrels). 



 
 

International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 13 Issue 6, June-2024, Impact Factor: 8.375 

Page | 290  

3. Converting Tonnes Equivalent to Energy Units: Convert the tonnes equivalent to energy units using the Net 

Calorific Value (NCV) for use in the IPCC (2006) equation (diesel: 43 terajoules per 1000 tonnes, gasoline: 44.3 

terajoules per 1000 tonnes). 

4. Calculating CO2 Emissions: Calculate the CO2 emissions for each type of fuel by applying the equation and 

using the default emission factors for the fuel (Table 1) as suggested by the IPCC: 

 

Emissions = ∑ [Fuel a X EFa]                                   

Where: 

 Emissions = total CO2 emissions (in kilograms) 

 Fuel_a = amount of energy from fuel sold to vehicle fueling stations (in terajoules) 

 EF_a = emission factor for the fuel type (kg/terajoule) 

 a = type of fuel (gasoline, diesel, or gas) 

 

Table 1: Default Emission Factors for CO2 from Fuel Used in the Road Transport Sector (IPCC, 2006). 

 

Fuel Type Emission Factor 

Gasoline 69,300 

Diesel 74,100 

 

Contribution of Vehicles to Greenhouse Gas (CO2) Emissions in Kuwait 

Vehicle Usage and Fuel Consumption Statistics 

The number of vehicles in Kuwait has steadily increased from 1,925,168 in 2015 to 2,295,606 in 2020, while road lengths 

have also expanded from 7,518 km to 8,288 km. Fuel consumption data indicates varying trends for gasoline and diesel 

over the years Table 2 and Figure 1. 

 

Table 2: Vehicle Usage and Fuel Consumption 

 

Year Road Lengths 

(km) 

Number of 

Vehicles 

Gasoline 

Consumption 

(Million Liters) 

Diesel 

Consumption 

(Million Liters) 

2015 7518 1925168 4150.0 1761.9 

2016 7620 2001940 4150.0 1823.0 

2017 7757 2079516 4362.3 2038.1 

2018 7994 2075475 4499.8 2183.0 

2019 8180 2236311 4484.0 2269.3 

2020 8288 2295606 3534.6 1915.7 

 

 

 
Figure 1: Vehicle Usage and Fuel Consumption 
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The CO2 emissions from the vehicle sector in Kuwait for the period 2015-2020 were estimated by collecting data on fuel 

consumption for the transport sector from the Kuwait National Petroleum Company (KNPC) statistics on the amount of 

gasoline and diesel sold and consumed locally. The data were calculated based on the fiscal year starting in April and 

ending in March of the following year. The annual increase in fuel consumption over the study period reflects the annual 

growth in the number of vehicles and their usage. However, a significant reduction in fuel consumption was observed in 

2020 due to the complete lockdown, cessation of traffic, and the adoption of remote work and education (Figure 2). 

 

 
 

Figure 2: Fuel Sales in Kuwait from 2015 to 2020 (KNPC, 2021) 
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The amount of carbon dioxide (CO2) emissions from the use of sold fuel (gasoline and diesel) was calculated using the 

following equation, as adopted by the Intergovernmental Panel on Climate Change (IPCC, 2006): 

 

Emissions = ∑ (Fuel (a)  X  EFa) 

Where: 

 Emissions = CO2 emissions (measured in kilograms). 

 Fuela_aa = Amount of energy produced from the fuel sold to vehicle fueling stations (in terajoules). 

 a = Type of fuel consumed (gasoline or diesel). 

 EFa_aa = Emission factor for the fuel consumed (kg/terajoule) (Table 3). 

 

Table 3 shows the amount of CO2 emissions during the period from 2015 to 2020 resulting from the use of gasoline and 

diesel sold in the local market and consumed in Kuwait. 

 

Table 3: Calculated CO2 Emissions During the Study Period 2015-2020 

 

 

Emissions Consumption Gasoline Emissions Consumption Diesel 

Thousand 

Tons 

Tonnes 

Equivalent 
Year 

Thousand 

Tons 

Tonnes 

Equivalent 
Year 

11223.38 3655835 2015 4903.86 1539046 2015 

11128.98 3625087 2016 5073.92 1592418 2016 

11698.3 3810535 2017 5672.6 1780311 2017 
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12067.03 3930643 2018 6075.9 1906883 2018 

12024.66 3916841 2019 6316.1 1982268 2019 

9478.675 3087526 2020 5331.93 1673393 2020 

 

Figure 3 illustrates that CO2 emissions have been increasing over time due to the rising energy consumption in the vehicle 

transport sector until 2020, when a decline was observed compared to previous years. The emissions resulting from 

gasoline consumption are higher than those from diesel fuel consumption, despite the higher emission factor of diesel fuel 

compared to gasoline. This is because the majority of vehicles in Kuwait use gasoline, while diesel is predominantly used 

by heavy transport vehicles. 

 

 
 

Figure 3: CO2 Emissions from Fuel Consumption in the Transport Sector in Kuwait (2015-2020) 
 

Figure 3 shows that CO2 emissions have generally increased over time due to the rising energy consumption in the vehicle 

transport sector, reaching a peak before declining in 2020. The emissions from gasoline consumption are higher than those 

from diesel, despite the higher emission factor for diesel. This is because the majority of vehicles in Kuwait use gasoline, 

with diesel being primarily used by heavy transport vehicles. 

 

According to the calculations by the International Energy Agency (IEA, 2011), the CO2 emissions from the road transport 

sector in Kuwait were 11.6 million tons in 2009. However, according to this study, these emissions reached 18.3 million 

tons in 2019, then decreased to 14.81 million tons in 2020 during the COVID-19 pandemic. This reduction was due to the 

cessation and decrease of traffic, along with remote work and education, which led to reduced fuel consumption and 

consequently lower emissions during that period. 

 

RESULTS AND DISCUSSION 

 

The results indicate a significant impact of the COVID-19 pandemic lockdown on CO2 emissions from Kuwait's 

transportation sector. From 2015 to 2019, there was a consistent increase in CO2 emissions, peaking at 18.34 million tons 

in 2019. This increase correlates with rising fuel consumption driven by economic growth and an increase in the number of 

vehicles on the roads. 

 

However, in 2020, there was a notable decrease in emissions, with total CO2 emissions dropping to 14.81 million tons. This 

reduction is primarily attributed to the pandemic lockdown, which led to a significant reduction in vehicular movement due 

to restrictions on travel, the shift to remote work, and the closure of many businesses. The decrease in fuel consumption 

during this period is evident from the KNPC data, which shows a decline in both gasoline and diesel sales. 
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The emissions from gasoline were consistently higher than those from diesel throughout the study period, despite the higher 

emission factor for diesel. This is because gasoline-powered vehicles dominate Kuwait's transportation sector, while diesel 

is mainly used by heavy transport vehicles. The higher prevalence of gasoline vehicles results in greater overall CO2 

emissions from gasoline compared to diesel. 

 

These findings align with global observations during the pandemic, where reduced transportation activity led to significant 

decreases in air pollution and GHG emissions. The temporary nature of these reductions highlights the need for long-term 

sustainable transportation policies. Possible measures include promoting the use of public transportation, encouraging the 

adoption of electric vehicles, and implementing stricter fuel efficiency standards to reduce the environmental impact of the 

transportation sector. 

 

CONCLUSION 

 

This study provides a detailed assessment of CO2 emissions from Kuwait's transportation sector during the COVID-19 

pandemic lockdown. The findings demonstrate that reduced vehicular activity can significantly lower GHG emissions, 

illustrating the potential environmental benefits of sustainable transportation policies. From 2015 to 2019, there was a 

consistent increase in CO2 emissions, peaking at 18.34 million tons in 2019. This rise correlates with economic growth and 

the increasing number of vehicles on the roads. 

 

However, in 2020, a notable decrease in emissions was observed, with total CO2 emissions dropping to 14.81 million tons. 

This reduction is primarily attributed to the pandemic lockdown, which led to a significant reduction in vehicular 

movement due to restrictions on travel, the shift to remote work, and the closure of many businesses. The decrease in fuel 

consumption during this period is evident from the KNPC data, which shows a decline in both gasoline and diesel sales. 

 

The emissions from gasoline were consistently higher than those from diesel throughout the study period, despite the higher 

emission factor for diesel. This is because gasoline-powered vehicles dominate Kuwait's transportation sector, while diesel 

is mainly used by heavy transport vehicles. The higher prevalence of gasoline vehicles results in greater overall CO2 

emissions from gasoline compared to diesel. 

 

These findings align with global observations during the pandemic, where reduced transportation activity led to significant 

decreases in air pollution and GHG emissions. The temporary nature of these reductions highlights the need for long-term 

sustainable transportation policies. Possible measures include promoting the use of public transportation, encouraging the 

adoption of electric vehicles, and implementing stricter fuel efficiency standards to reduce the environmental impact of the 

transportation sector. 

 

In conclusion, the study underscores the importance of sustainable transportation policies in mitigating environmental 

impacts. The observed decrease in emissions during 2020 serves as a compelling case for policymakers to consider long-

term strategies to manage transportation emissions. Future research should focus on evaluating the effectiveness of different 

policy measures and exploring innovative solutions to reduce transportation-related emissions in Kuwait and similar urban 

settings. 
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