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Abstract: This review article explores the implications of electrifying the transportation sector for the 

oil and gas industry. The current state of the transportation sector and the role of oil and gas in it are 
discussed, followed by an introduction to the concept of electrification and its potential benefits and 

challenges. The article analyzes the potential impacts of electrification on the oil and gas industry, 

including changes in demand for oil and gas and opportunities for investing in renewable energy and 
developing new technologies. Several case studies of companies in the oil and gas industry that are 

adapting to the transition to electrification are presented, including those investing in renewable energy 
and developing electric vehicle charging infrastructure. The role of government policies and regulations 

in the transition to electrification is also discussed, including incentives for electric vehicles and 

renewable energy and their potential impact on the oil and gas industry. The article concludes with a 
summary of the potential implications of electrifying the transportation sector for the oil and gas 

industry, along with recommendations for how companies in the oil and gas industry can adapt to the 

transition to electrification. Overall, the article provides a comprehensive overview of the electrification 

of the transportation sector and its impact on the oil and gas industry, offering insights and 

recommendations for industry stakeholders. 
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1. Introduction  

Electrifying the transportation sector is seen as a potential solution to these challenges, as it can 

reduce emissions and improve air quality. Electrification refers to the shift from traditional fossil-fuel 

powered vehicles to electric vehicles (EVs), which are powered by electricity from the grid or renewable 

sources such as solar or wind. The potential implications of electrifying the transportation sector for the 

oil and gas industry are significant. As the demand for oil and gas decreases, the industry may face 

challenges in maintaining its profitability and may need to adapt to remain competitive. However, 

electrification also presents opportunities for the industry, such as investing in renewable energy and 

developing new technologies [1-4]. Several case studies have demonstrated how companies in the oil 

and gas industry are adapting to the transition to electrification. For example, British Petroleum (BP) 

has invested heavily in renewable energy, with plans to increase its renewable energy capacity to 50 

gigawatts by 2030 [5]. Shell has also made significant investments in electric vehicle charging 

infrastructure, with plans to install 2.5 million EV charging points by 2030 [6]. 

Government policies and regulations are also playing a significant role in the transition to 

electrification. For example, Norway has set a target for all new passenger cars to be zero-emission 

vehicles by 2025, while China has set a target for new energy vehicles to account for 25% of all car 

sales by 2025 [8]. In this review article, we will explore the implications of electrifying the transportation 

sector for the oil and gas industry, providing insights and recommendations for industry stakeholders. 
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2. Electrifying the Transportation Sector 

Electrifying the transportation sector refers to the process of replacing traditional internal 

combustion engine vehicles with electric vehicles (EVs) powered by electricity from the grid or 

renewable sources such as solar or wind [8]. This shift is seen as a critical component of efforts to reduce 

greenhouse gas emissions and improve air quality. The current state of electrification varies across 

different regions and countries. In 2020, China had the largest EV market, accounting for around 40% 

of global EV sales, followed by Europe and the United States [2]. There are also different types of EVs 

available, including battery electric vehicles (BEVs), which are entirely powered by electricity, and 

plug-in hybrid electric vehicles (PHEVs), which use both electricity and traditional fuels. 

In addition to EVs, there are various types of charging infrastructure available, including slow 

chargers, fast chargers, and ultra-fast chargers. Slow chargers are typically used in homes and 

workplaces and take several hours to fully charge an EV, while fast chargers can charge an EV in under 

an hour. Ultra-fast chargers, also known as high-power chargers, can charge an EV in just a few minutes, 

but are currently less common [7]. Electrifying the transportation sector offers several benefits, 

including reduced greenhouse gas emissions and improved air quality, as well as lower operating costs 

for EV owners [8-9]. However, there are also several challenges associated with electrification, 

including high upfront costs for EVs and charging infrastructure, limited range and charging options for 

long-distance travel, and concerns about the environmental impact of battery production and disposal 

[4-10]. 

3. Implications for the Oil and Gas Industry 

The electrification of the transportation sector has significant implications for the oil and gas 

industry, as transportation accounts for a significant portion of global oil demand. As the use of EVs 

increases, demand for gasoline and diesel fuel is expected to decline [11]. According to the International 

Energy Agency (IEA), the demand for oil in road transport is expected to decline by around 10% by 

2040 [2]. While the decline in demand for oil and gas presents challenges for the industry, it also creates 

opportunities. Some companies in the oil and gas industry have already started investing in renewable 

energy sources such as wind and solar, recognizing the potential for growth in these areas [12]. 

Additionally, the development of new technologies, such as carbon capture and storage, could help to 

reduce the carbon footprint of the oil and gas industry and make it more compatible with a low-carbon 

future [13]. 

The shift towards electrification also presents opportunities for oil and gas companies to become 

involved in the development of charging infrastructure and energy storage systems. For example, BP 

has invested in charging infrastructure company Free Wire Technologies and is exploring opportunities 

in battery storage [14]. Shell has also invested in charging infrastructure and is developing a network of 

hydrogen fueling stations [15]. As a summary, while the electrification of the transportation sector is 

expected to have a significant impact on the demand for oil and gas, it also presents opportunities for 

the industry to diversify and invest in renewable energy sources and new technologies. 

 

 

 

 

 



IJESG
e-ISSN 2636-7904 

International Journal of Energy and Smart Grid 
Vol 8, Number 1, 2023 

Doi: 10.55088/ijesg.1260882 

 

 27 

4. Case Studies  

As the transportation sector shifts towards electrification, companies in the oil and gas industry 

are adapting to this transition by diversifying their operations and investing in renewable energy sources 

and EV charging infrastructure. The following case studies highlight some examples of companies that 

are taking action towards a low-carbon future:  

 

1. BP: The British energy company operates in over 70 countries and has set a goal to become a 

net-zero emissions company by 2050. BP has invested in electric vehicle charging infrastructure in the 

UK and Europe, as well as in renewable energy projects such as wind and solar power. The company 

has pledged to increase its low-carbon investment to $5 billion per year by 2030. BP has invested in 

wind and solar projects and is also exploring opportunities in hydrogen and electric vehicle charging 

infrastructure [5]. 

2. Shell: Company is headquartered in the Netherlands and operates in over 70 countries 

worldwide. Shell has set a goal to become a net-zero emissions energy company by 2050 and has 

invested in electric vehicle charging infrastructure in the UK, Netherlands, and China. In addition, the 

company has invested in renewable energy projects such as wind and solar power. The company has 

pledged to invest up to $2 billion per year in renewable energy sources. Shell has invested in EV 

charging infrastructure, including a network of hydrogen fueling stations, and is also exploring 

opportunities in wind and solar projects [16].  

3. TotalEnergies: The French energy company operates in over 130 countries and has invested in 

electric vehicle charging infrastructure and battery storage projects in France, Germany, and the UK. 

The company has set a target of reaching net-zero emissions by 2050 and has pledged to invest up to 

20% of its capital expenditure in low-carbon electricity by 2030. TotalEnergies has invested in wind and 

solar projects and is also exploring opportunities in hydrogen and EV charging infrastructure [17]. 

4. Repsol: The Spanish energy company operates in over 30 countries and has set a goal to become 

a net-zero emissions company by 2050. Repsol has invested in electric vehicle charging infrastructure 

in Spain and Portugal, as well as in renewable energy projects such as wind and solar power. The 

company has pledged to invest €18.3 billion in low-carbon projects over the next five years [18]. 

5. Eni: The Italian oil and gas company operates in over 60 countries and has set a goal to become 

carbon neutral by 2050. Eni has invested in renewable energy projects such as solar and wind power in 

Italy and Africa, as well as in carbon capture and storage projects. The company has pledged to increase 

its investment in renewable energy sources to €8 billion by 2022. [19]. 

6. Equinor: The Norwegian energy company operates in over 30 countries and has invested in 

offshore wind projects and plans to develop floating wind farms to power oil and gas production 

facilities. The company has set a target of becoming a net-zero energy company by 2050 and has pledged 

to invest up to 15-20% of its capital expenditure in renewable energy sources by 2030. Equinor has 

invested in wind and solar projects and is also exploring opportunities in hydrogen and carbon capture 

and storage [20]. 

7. ExxonMobil: The American oil and gas company operates in over 50 countries and has invested 

in research and development of new technologies for low-carbon transportation, including electric and 

hydrogen fuel cell vehicles. The company has set a target of reducing its greenhouse gas emissions by 

15-20% by 2025 and has pledged to invest $3 billion in low-emissions technologies by 2025. 

ExxonMobil is exploring opportunities in carbon capture and storage and biofuels [21]. 
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8. Chevron: The Company has set a target of reducing its greenhouse gas emissions by 35% by 

2028 and has pledged to invest $10 billion in low-carbon technologies by 2028. Chevron is exploring 

opportunities in hydrogen and carbon capture and storage [22]. 

9. Petronas: The Malaysian oil and gas company operates in over 50 countries and has invested 

in solar power projects in Malaysia. Petronas has set a goal to reduce its carbon emissions by 50% by 

2050. The company has pledged to invest $3.6 billion in renewable energy sources by 2025. Petronas 

has invested in solar and wind projects and is also exploring opportunities in hydrogen and EV charging 

infrastructure [23]. 

10. Petrobras: The Brazilian oil and gas company operates in Brazil and has invested in biofuels, 

including ethanol and biodiesel, as well as developing offshore wind projects. Petrobras has also 

invested in carbon capture and storage projects to reduce emissions from its operations. The company 

has pledged to invest $1.1 billion in low-carbon projects by 2025 [24]. 

11. Sinopec: The Chinese state-owned oil and gas company operates in over 30 countries and has 

invested in electric vehicle charging infrastructure and plans to increase production of hydrogen fuel 

cells. Sinopec has also invested in renewable energy projects such as wind and solar power [25]. 

These companies are investing in wind and solar projects and exploring opportunities in hydrogen 

and electric vehicle charging infrastructure, as well as carbon capture and storage and biofuels. The 

transition to electrification is a global phenomenon, and these companies operate in various countries 

such as the United Kingdom, Norway, Malaysia, Brazil, Italy, and the United States. By taking these 

steps, these companies are positioning themselves for a future where the demand for oil and gas is likely 

to decline due to the increasing adoption of electric vehicles and renewable energy sources. 

5. Government Policies and Regulations 

The transition to electrification is heavily influenced by government policies and regulations. 

Incentives for electric vehicles (EVs) and renewable energy sources, as well as the imposition of carbon 

pricing and emissions regulations, have played a critical role in the adoption of electric vehicles and the 

shift towards renewable energy. One example of such policies is the Zero Emissions Vehicle (ZEV) 

program in California, which mandates automakers to sell a certain percentage of electric, hybrid, and 

fuel cell vehicles in the state. This policy has been credited with the rapid growth of the EV market in 

California [26]. In addition, various countries have introduced tax incentives and subsidies to encourage 

the adoption of electric vehicles, such as Norway's exemption from value-added tax for EVs and China's 

subsidies for EV purchases [27]. Renewable energy policies have also played a significant role in the 

transition to electrification. The Renewable Portfolio Standards (RPS) in the United States require 

utilities to produce a certain percentage of their electricity from renewable sources, which has led to a 

significant increase in renewable energy capacity [28]. The Feed-in Tariff (FIT) system, implemented 

in many countries, provides a guaranteed price for renewable energy, which has encouraged investment 

in renewable energy projects [29]. 

The potential impact of these policies and regulations on the oil and gas industry cannot be 

ignored. The increased adoption of electric vehicles and renewable energy sources could lead to a 

decline in demand for fossil fuels, which could impact the profitability of oil and gas companies. In 

response, some oil and gas companies, such as BP and Shell, have started investing in renewable energy 

projects to diversify their portfolios and remain competitive in a rapidly changing energy landscape [5-

30]. In conclusion, government policies and regulations have played a critical role in the transition to 

electrification, incentivizing the adoption of electric vehicles and renewable energy sources, and 

imposing carbon pricing and emissions regulations. These policies have the potential to significantly 
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impact the oil and gas industry, which has led to some companies diversifying their portfolios to include 

renewable energy projects. 

Turkey has also implemented several government policies and regulations to encourage the 

transition to electrification and increase the use of renewable energy. In 2017, Turkey introduced a 

National Renewable Energy Action Plan (NREAP) with a target of reaching 30% renewable energy in 

the electricity mix by 2023. The plan aims to increase the share of wind and solar power in the energy 

mix and to reduce the share of fossil fuels, including coal and gas [31]. In addition, Turkey offers 

incentives for the purchase of electric vehicles to encourage the uptake of low-emission vehicles. The 

government has introduced a tax exemption for electric vehicles, reduced the value-added tax (VAT) 

rate for electric vehicle sales, and provided financial support for the installation of electric vehicle 

charging infrastructure [32]. Furthermore, Turkey has also implemented regulations to increase the share 

of renewable energy in electricity generation. In 2019, the government introduced a regulation that 

requires large industrial facilities to meet a certain share of their electricity consumption from renewable 

sources, with the share increasing over time [33]. These government policies and regulations are 

expected to have a significant impact on the oil and gas industry in Turkey, as the country seeks to 

reduce its dependence on fossil fuels and increase the use of renewable energy. However, the success of 

these policies will depend on effective implementation and monitoring, as well as the availability of 

renewable energy sources and supporting infrastructure. 

6. Advancements in Battery Technology 

As the electrification of the transportation sector continues to accelerate, advancements in battery 

technology have become critical in driving the growth of electric vehicles (EVs). The development of 

more efficient and affordable batteries with longer range and shorter charging times is essential for the 

widespread adoption of EVs. One of the major advancements in battery technology is the development 

of solid-state batteries, which use a solid electrolyte instead of a liquid electrolyte. Solid-state batteries 

offer higher energy density, longer cycle life, and increased safety compared to traditional lithium-ion 

batteries. Automakers such as Toyota and BMW have invested in solid-state battery research and plan 

to bring solid-state battery-powered EVs to market in the next few years [34]. Another emerging 

technology is the use of sodium-ion batteries, which have the potential to offer lower cost and improved 

safety compared to lithium-ion batteries. In 2021, a Chinese battery company, Envision AESC, 

announced plans to build a sodium-ion battery factory in Japan, with plans to expand globally [35]. 

In Turkey, there has been significant research and development in battery technology. In 2021, 

Turkish battery manufacturer, Atılım Enerji, announced a project to develop high-energy-density 

lithium-sulfur batteries with the support of the Turkish government. The project aims to develop 

advanced batteries with higher energy density and lower cost, which could be used in electric vehicles 

[36]. The advancements in battery technology are not limited to electric vehicles. The use of batteries 

for energy storage in renewable energy systems is also becoming increasingly important. Batteries can 

store excess energy generated by wind and solar power, making it available when demand is high. In 

2022, the world's largest battery energy storage system, with a capacity of 1.2 GWh, was commissioned 

in the United Kingdom [37]. In conclusion, advancements in battery technology are critical for the 

widespread adoption of electric vehicles and the integration of renewable energy systems. The 

development of more efficient and affordable batteries is crucial in driving the growth of the 

electrification of the transportation sector. 
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7. Infrastructure Challenges for Electrification 

The widespread adoption of electric vehicles requires the development of a robust charging 

infrastructure. This infrastructure should include public charging stations, private charging points, and 

charging stations at workplaces. However, the development of charging infrastructure has been slower 

than anticipated due to several challenges. One of the main challenges is the lack of standardization of 

charging infrastructure. There are several types of chargers available in the market, such as Level 1, 

Level 2, and DC fast charging, which differ in their charging speed and connector type. The lack of a 

universal charging standard has made it difficult for charging infrastructure providers to make 

significant investments. Standardization efforts such as the Combined Charging System (CCS) and the 

Open Charge Point Protocol (OCPP) are underway to address this challenge [39]. Another challenge is 

the high cost of charging infrastructure installation. This challenge is especially acute in developing 

countries where the cost of infrastructure development is relatively high. Governments can play a 

significant role in addressing this challenge by providing incentives for private companies to invest in 

charging infrastructure. For example, in China, the government offers subsidies to companies that invest 

in charging infrastructure [38]. 

Turkey has also taken steps to address the infrastructure challenge. In 2020, the Ministry of 

Environment and Urbanization announced plans to install 1,000 new charging stations across the 

country by the end of the year, with a goal of having 10,000 charging stations installed by 2023 [39]. 

The government has also introduced incentives for private companies to invest in charging infrastructure 

through the Green Energy Support Scheme (GESS), which provides financial support to renewable 

energy and energy efficiency projects, including EV charging stations [40]. In conclusion, the 

development of charging infrastructure is a critical component of the transition to electrification of 

transportation. Standardization efforts and government incentives can play a significant role in 

addressing the infrastructure challenges. 

8. Economic Implications for the Energy Industry 

The shift towards electrification has significant economic implications for the energy industry, 

particularly the oil and gas sector. As electric vehicles become more popular and renewable energy 

sources become more competitive, the demand for oil and gas is expected to decline. This shift can 

impact the profitability of traditional oil and gas companies and result in a restructuring of the industry. 

According to a report by BloombergNEF, electric vehicles could displace 7.3 million barrels of oil per 

day by 2040, which would represent a 7% decline in demand from the transportation sector [41]. This 

shift could lead to stranded assets and reduced revenue for oil and gas companies, which could also 

impact the financial stability of oil-producing countries. In response to these economic implications, 

some oil and gas companies have begun to diversify their portfolios by investing in renewable energy 

sources. For example, Shell has pledged to invest up to $2 billion per year in renewable energy sources, 

such as wind and solar power, and has also invested in electric vehicle charging infrastructure [42]. 

Similarly, TotalEnergies has pledged to invest up to 20% of its capital expenditure in low-carbon 

electricity by 2030 and has invested in renewable energy projects such as solar power and offshore wind 

[43]. 

In Turkey, the government has introduced policies to promote the use of electric vehicles and 

renewable energy sources. In 2017, the Turkish government announced a plan to increase the number 

of electric vehicles on the roads to 1 million by 2023 [44]. In addition, Turkey has set a target to generate 

30% of its electricity from renewable sources by 2023 [45]. These policies have the potential to impact 

the demand for oil and gas in the country and drive investments towards renewable energy sources. 
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Overall, the shift towards electrification and renewable energy sources has significant economic 

implications for the energy industry, particularly the oil and gas sector. Companies and governments 

that are able to adapt to this shift and invest in renewable energy sources have the potential to thrive in 

the changing energy landscape. 

9. Social and Environmental Impacts 

The transition to electrification has various social and environmental impacts. The adoption of 

electric vehicles (EVs) can have positive impacts on air quality and public health by reducing emissions 

of greenhouse gases and harmful pollutants such as nitrogen oxides (NOx), sulfur oxides (SOx), and 

particulate matter (PM) [46]. Additionally, EVs can lead to energy security and a reduction in the 

dependence on foreign oil imports, which can have positive geopolitical implications [2]. On the other 

hand, the production of EV batteries and charging infrastructure can have negative environmental 

impacts, particularly in terms of carbon emissions and resource depletion [47]. The mining of materials 

such as lithium, cobalt, and nickel, which are used in EV batteries, can have negative environmental and 

social impacts, including deforestation, water pollution, and human rights abuses [48]. The disposal of 

EV batteries can also create environmental hazards and waste management challenges. 

In terms of social impacts, the transition to electrification can create both winners and losers. The 

shift towards EVs and renewable energy sources can create new job opportunities in the manufacturing 

and installation of EV batteries, charging infrastructure, and renewable energy systems. However, this 

shift can also lead to job losses in the oil and gas industry, particularly in countries where the sector 

plays a significant role in the economy. Moreover, the adoption of EVs can also create equity issues, 

particularly in developing countries where access to EVs and charging infrastructure may be limited [2]. 

In Turkey, the government has set a target of having 1 million EVs on the road by 2023 and has 

implemented policies and incentives to promote the adoption of EVs, including tax exemptions, 

subsidies, and the development of charging infrastructure [45]. However, the lack of charging 

infrastructure remains a major barrier to the widespread adoption of EVs in the country [49]. 

10. Future Outlook and Recommendations 

The electrification of the transportation sector is expected to continue to accelerate in the coming 

years, driven by advances in battery technology, government policies, and decreasing costs. According 

to a report by BloombergNEF, electric vehicles are projected to make up 31% of new car sales globally 

by 2040, with China leading the way in adoption [50]. This transition to electrification will have 

significant impacts on the oil and gas industry, as demand for traditional fossil fuels decreases. To adapt 

to this changing landscape, oil and gas companies are diversifying their portfolios and investing in 

renewable energy sources, as well as exploring opportunities in EV charging infrastructure and battery 

storage. Governments can also play a crucial role in promoting electrification by providing incentives 

and funding for renewable energy and EV infrastructure. 

In Turkey, the government has set a target of increasing the share of electric vehicles in total car 

sales to 10% by 2030 [51]. To achieve this goal, the government has introduced various incentives, 

including tax breaks and subsidies for EV purchases, as well as investment in charging infrastructure 

[52]. However, the country still faces challenges in terms of infrastructure development and grid 

capacity to support the growing demand for EVs. Overall, the electrification of the transportation sector 

presents both challenges and opportunities for the energy industry. While the transition to renewable 

energy sources will have economic, social, and environmental implications, it also offers a path towards 

a more sustainable future. 
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11. Conclusion 

In conclusion, the electrification of the transportation sector has the potential to bring significant 

changes to the oil and gas industry. With the adoption of electric vehicles, there is a potential decrease 

in demand for oil-based products and an increase in demand for renewable energy sources, such as wind 

and solar power. However, the pace of electrification depends on several factors, including government 

policies, advancements in battery technology, and infrastructure developments. For companies in the oil 

and gas industry to adapt to this transition, they should consider diversifying their portfolios and 

investing in renewable energy sources. This can include investing in carbon capture and storage projects, 

as well as developing renewable energy projects. Additionally, oil and gas companies can explore 

partnerships with electric vehicle manufacturers and infrastructure providers to adapt to the changing 

market. 

In Turkey, the government has introduced several initiatives to promote the adoption of electric 

vehicles, such as offering tax incentives and providing funding for charging infrastructure. However, 

there are still challenges to be addressed, including the development of a robust charging infrastructure 

network and overcoming consumer hesitancy towards electric vehicles. Overall, while the transition to 

electrification presents challenges for the oil and gas industry, it also presents opportunities for 

companies to adapt and thrive in the evolving energy market. 
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