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[bookmark: _Toc109334854]Introduction:
The purpose of the assignment is to find a solution to a failing market that has been found in terms of an externality of a pollutant, in this case, petroleum. This assignment will find a problem within the oil industry and suggest solutions. 

The United Kingdom Environmental Protection Agency (Environmental Protection UK, n.d.) has stated that: “Air pollution has a devastating impact on the UK population, shortening lives, causing early deaths and ill health. It is a bigger global killer than smoking. It costs the UK economy over £20 billion a year.” This was expanded in 2021 when the UK Government released statistics showing that “road vehicles are responsible for 91% of the UK's annual domestic transport CO2 emissions. Cars and vans alone are responsible for 70% of that total.” (Environmental Protection UK, n.d.).

[bookmark: _Toc109334855]The problem with the petrol:
[bookmark: _Toc109334856]What is Petroleum?
Fuel such as petroleum is a liquid substance which is highly flammable and toxic to humans. Within vehicles, the fuel is burned, which creates energy for the car to power up and move. However, the issue is that petroleum causes pollution as it emits greenhouse gases. The first petrol car was launched in 1886, and since then, there are estimated to be 18.8 million petrol cars on UK roads alone. There are estimated to be 1.4 billion cars worldwide, and all these vehicles emit greenhouse gases (EIA, 2021).

[bookmark: _Toc109334857]Why are petroleum and other types of gasoline considered pollutants?
 As previously mentioned, gas emits different substances when gasoline is burned to power up and move a car. These substances produced include carbon monoxide, nitrogen oxides, particulate matter and unburned hydrocarbons.  Some effects which pollutants can cause both environmentally and health include cancer as a result of the fumes and climate change as a result of the emissions (Griffiths, 2020). 

[bookmark: _Toc109334858]Health Costs of air pollution from vehicles: 
Researchers from the University of Oxford and Bath conclude that vehicle air pollution contributes to a total of 40,000 early deaths per year; this causes average costs per car of £7,714 to the NHS and society. Alternatives were suggested, such as swapping every 1 in 4 car journeys in a city for walking or cycling; this could save £1.1 billion to the NHS in health damage costs per year (Global Action Plan, 2018). This shows how much money health problems from air pollution caused by petroleum and other fuels cost the UK every year, which prompts the government to change regulations and promote alternatives to promote solutions for the issue of health costs caused by vehicles through air pollution. (Global Action Plan, 2018).
[bookmark: _Toc109334859]How much does air pollution cost the NHS?
According to figures released in May 2018, the UK Government reports that the NHS and social care are estimated to have spent £1.5 billion by 2025, which would rise to £5.1 billion by 2035. Health damages costs reported as a result of diesel car pollution are £16,424. Over the long term, air pollution exposure is estimated to affect around 29,000 deaths annually in the UK (Public Health England, 2018). 
[bookmark: _Toc109334860]Climate Change: 
Road transport accounts for 22% of total UK carbon dioxide (CO2) emissions and 91% of the CO2 produced by all UK transport. As carbon dioxide is a significant contributor to climate change, the EU has negotiated with motor manufacturers to reduce average CO2 emissions from new cars. This can be done by using electric vehicles. However, the infrastructure is not yet in place for the mass production of these vehicles. As traffic levels are predicted to increase, road transport will continue to contribute to greenhouse gas emissions significantly." (Economist, 2022). 
[bookmark: _Toc109334861]What are Externalities?
Externalities are impacts caused by an economic activity affected by a third party. These can be positive or negative externalities, such as air pollution as a negative externality or infrastructure development as a positive externality(CFI, 2022) (CFI, 2022).

[bookmark: _Toc109334862]PESTLE for Externalities:
 
Political  
The political influences are determined by what activist groups are campaigning for. One example is a group's campaign for the government to legislate steps to mitigate or prevent global warming. They can do that by legislating moving to green energy, which would filter out petrol cars.

Governments can also gain political advantages from petroleum cars; this includes Road Tax which earns money from taxpayers; moving to electric vehicles could potentially lead to a loss of income from road tax, meaning that the government has less money to spend on public services. 

 OPEC:
The Organisation of the Petrol Exporting Countries is a stable intergovernmental group with the mission to direct and unite the petroleum policies of its 13 member countries to even out the fluctuation of the oil market and provide an efficient, economic, and regular supply of petroleum to consumers. 
This shows that organisational bodies globally support the petroleum market (Organisation of the petroleum exporting countries, 2022).
  
Economics 
The oil and gas industry supports millions of jobs globally. However, this industry has both positive and negative impacts on other sectors. For example, the high oil price is an advantage for the oil industry. At the same time, this is a challenge for the consumers who own vehicles and will have to pay higher costs, potentially resulting in less disposable income. On the contrary, a decline in the price of oil and gas is wrong for these types of companies (Rahman, 2021). 

Social
Social influences include strikes against climate change endorsed by famous people such as David Attenborough, who states strikes are “certainly justified”. Other influencers such as Greta Thunberg regularly attack politicians with her activism speeches saying, “you lied to us. You gave us false hope”. As a result of people campaigning, it puts more pressure on governments and organisations to make changes to the economy (Carrington, 2019). 

Technological 
Lloyd’s Global Insights Oil and Gas Technologies 2015 Report provides insight into the new technologies that target innovation within the oil and gas industry. This report aims to understand innovative scenarios that oil and gas companies can endeavour innovation-wise to meet the future supply and energy demands across the globe (LR, 2014). 

Lloyd’s Glob Insights Oil and Gas Technologies expects the following technology timeline for its industry to reach the demand required for a rise in energy consumption: 

“Before 2020
· Automation
· Enhanced oil recovery

Around 2020

· High-pressure and high-temperature drilling and related technologies
· Multi-Stage hydraulic fracturing

2025 and beyond

· Subsea Robotics and other deep-water equipment
· Downhole water separation and hydrogen sulfide removal
· Laser drilling, rigs drilling, and other directional drilling improvements.”

(Pitatzis, 2016). 


Environment 
The environmental factors that an Oil and Gas Plc should consider are the impact the Oil and Gas sector will have on the weather, waste management, climate, ecological pollution regulations, air and water pollution regulations, and attitudes toward becoming a “green” (Gern Fort University, n.d.) (Fern Fort University, n.d.)

Legal
In October 2021, the UK government set a target in law for the UK economy to reach net zero by 2050. This means companies and consumers will have a legal obligation over the next 30 years to take steps provided by the government to become sustainable. However, since this target was released, organisations such as friends of the earth have taken legal action against the government against this target because the strategy was too vague. The results of this high court ruling in favour of the green organisations were because the approach lacked “any explanation or quantification of how the government’s plans would reach emissions targets”. This shows that there are lots of legal influences in play to attempt to save the planet from global warming. (HM Government, 2021). 


[bookmark: _Toc109334863]Positive Externalities:
To summarise, based on the PESTLE analysis, the positive externalities that can be drawn from the above analysis is that the upside to the oil and gas industry is: 

·         Economic Benefits –increased employment, business activity

·         Increased Productivity – use of oil accelerated efficient production in many industries.

·         Means of Globalisation – increased trade between countries

 
[bookmark: _Toc109334864]Negative Externalities:
To summarise, based on the PESTLE analysis, the negative externalities that can be drawn from the above analysis is that the downside to the oil and gas industry is (Dudovskiy, 2010): 

·         Environmental Damage – environmental damages from oil production, distribution and consumption

·         Health Risks – injuries and illnesses from fuel production and distribution

·         Economic Costs – economic impact of importing fuel

·         Security Risks – political and military costs of maintaining access to oil recourses

·         Limitation of Resources – depriving future generations of non-renewable resources

·         Financial Subsidies – different financial subsidies to oil producers




[bookmark: _Toc109334865]Military and Geopolitical Costs.
 Protecting oil supplies has been a military goal from the 2nd World War to the Iraq war. A proportion of American military spending is part of the total external cost of oil dependency.  (Murphy, 2008) allocates some of these costs to domestic fuel and estimates that the military price added to energy is $0.8−$8.5 billion a year, or 0.5−6 Cents per gallon of gasoline.
[bookmark: _Toc109334866]Failing Market:
The pollution caused by oil-based fuel cars results in these vehicles contributing to a falling market. This is because there is an increased demand for sustainability due to the global threat caused by climate change. As a result, increased demand is being seen for electric vehicles. Still, the question remains whether there is enough infrastructure to sell electric vehicles to a mass market on the same scale as diesel and petrol cars. 

[bookmark: _Toc109334867]Economic Diagramming: 
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The above graph shows that the demand for UK petrol from the 1990s to 2020 has steadily reduced. This indicates that consumers are seeing the impact of gasoline on sectors of the economy such as the NHS and more by causing additional costs through health damages. In contrast, it also shows that diesel consumed on demand has overtime. This indicates that the economy does not yet have the infrastructure to support a solution to petroleum, such as plug-in hybrid stations across the UK (RAC Foundation, n.d.). 



What is an Equilibrium graph:
[image: negative-externality-consumption]
Graph Source: (Pettinger, 2019).

An equilibrium graph is diagramming, which shows the intersection of where supply meets demand. The equilibrium point, also called the equilibrium price, is where the consumers buy the amount the producers want to sell. This aims to determine the efficiency of the supply and demand (Lumen , n.d.). 
[image: HillGraph2]
Graph Source: (Hill, 2015). 

The above shows four scenarios where an equilibrium point is seen. This is to predict the supply and demand of fuel in a changing climate where electric cars will become the new norm as infrastructure changes and supply and demand for energy will decrease. 

[bookmark: _Toc109334868]The Solution:

[bookmark: _Toc109334869]A Net Zero UK economy: 
The UK is one of the first countries in the world to set a net zero strategy which sets a target to become a net zero economy by 2050. For Petroleum, it means that it will cease to circulate within the economy by 2050 with no supply or no demand. This means that the UK government will solve all of the problems caused by petroleum by 2050 (HM Government, 2021)

[bookmark: _Toc109334870] How is it achievable?  

· “End the sale of new petrol and diesel cars and vans from 2030; from 2035, all new cars and vans must be zero emission at the tailpipe.

· Introduce a zero-emission vehicle mandate setting targets for a percentage of manufacturers’ new car and van sales to be zero emission each year from 2024.


· Take forward our pledge to end the sale of all new, non-zero emission road vehicles by 2040, from motorcycles to buses and HGVs, subject to consultation” (HM Government, 2021). 


[bookmark: _Toc109334871]The Tax/Regulation introduced:

[bookmark: _Toc109334872]Tax on Sulphur Dioxide: 
An example of a tax on pollutants in petroleum would be putting g tax on SO2 (Sulphur Dixoide) release or regulations to correct the market failure of a fossil fuel industry that has neglected to consider its impact on the environment and human health (Environmental Protection UK, n.d.).

As of January 1, 2017, refiners are required to supply gasoline with 97% less sulfur content than the gasoline made in 2004. Gasoline with lower sulfur content reduces emissions from old and new vehicles and is necessary for advanced vehicle emission control devices to work correctly (EIA, 2021).

[bookmark: _Toc109334873]Clean Air Movement:
The global action plan organisation estimates that 36,000 people in the UK die each year from Air Pollution. As a result, the global action plan’s role is to support people across the UK to become sustainable and raises awareness for the cause. Areas of focus for the worldwide action plan include (Action for Clean Air, n.d.).

· Business resources

· Health resources

· Schools resources

· Clean Air Public Insight Tracker

· Campaigns

· Clean Air Calculator

· Clean Air Hub
 





[bookmark: _Toc109334874]Summary and Recommendations:
In the last few decades, it has become apparent that the world will have to move away from its reliance on fossil fuels. The massive number of engines churning out small amounts of pollutants has grown exponentially, damaging the planet’s environment and human health. 


The phasing out of fossil-fuelled vehicles and the promotion of zero-emission cars is the solution that the UK government has decided to adopt. A Green Paper was published on 14 July 2021, entitled “Green Paper on a New Road Vehicle CO2 Emissions Regulatory Framework for the United Kingdom.” Paragraph 3.29 sums up the essential legal changes: “The UK has committed to phasing out new petrol and diesel cars and vans by 2030, and from 2035 all new cars and vans must be zero emission at the tailpipe.”
The Green Paper was expected to become law in ‘early 2022.’ (Department For Transport, 2021). 

The recommendation that could be suggested is to ramp up investment into infrastructure in the electric vehicle industry so there will be a decrease in the supply and demand of petroleum cars which will comply with regulations and targets to become net zero by at least 2050. 

[bookmark: _Toc109334875]Conclusion: 
This report has concluded that petroleum contributes heavily to air pollution in the UK and worldwide. This has an impact on people's health and affects how businesses operate. This report has critically analysed potential solutions such as achieving net zero, having electric vehicles and even introducing a sulphate dioxide tax to reduce emissions. Consideration was also given to an equilibrium graph and compared the equilibrium points of four scenarios surrounding the increase and decrease of supply and demand. The report is a learning curve to just how big a project going net zero is, with many secondary targets needing to be met to achieve net zero by 2050. However, the ultimate point of this report shows that the only way to solve the issue of petroleum emitting greenhouse gases is to change the infrastructure. Of the economy to accommodate electric vehicles that do not emit greenhouse gas. 
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