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Introduction 
Air pollution is mainly exacerbated by road traffic and is considered one of the UK's leading killers, accounting for an estimated 36,000 premature deaths each year. One of the contaminants produced by road traffic is nitrogen dioxide. NO2 is a poisonous gas that inflames the lung lining and lowers immunity to lung diseases, including bronchitis. . According to the Department of Environment, Food and Rural Affairs, transportation is responsible for 80 per cent of NOx emissions in places where the UK exceeds NO2 standards, with emissions from diesel light-duty vehicles such as cars and vans being the most prominent sources. Power generation, manufacturing activities, and household heating are also causes of waste .
Indoor air emissions can also affect the atmosphere and the health of others, for example, CO, NO2, and particulates from household appliances such as (boilers, heaters, flames, stoves, and ovens) that burn carbon-containing fuels such as (coal, coke, gas, kerosene, and wood). Cleaning and personal care goods can also emit toxins such as VOCs. Tobacco smoke and second-hand smoke are both significant polluters. 
This essay will discuss how the government and other institutions are attempting to control air pollution emissions within the atmosphere by investing in technology, introducing air pollution reduction strategies, and designing safe ecosystems using various techniques. This essay will be written using a variety of academic sources, including books, websites, journals, reports, articles, and statistics, as well as legal regulations and illustrative diagrams.


The failure of air pollution
The court of Justice of the EU (CJEU) has ruled that the UK has persistently broken legal limits on toxic air pollution for decades. Nitrogen dioxide, mainly from diesel vehicles, remain illegally high in 75% of urban areas. The court said that the UK failed to tackle the problem in the shortest possible time . Recent findings from a study by researchers at King's College London have revealed that air pollution poses more significant short-term health risks than once thought. High levels of air pollution in the UK causes hundreds of more heart attacks, strokes, and acute asthma attacks each year .
The National Pollution Ceilings Regulations of 2018 established legally binding emission mitigation standards for many dangerous air pollutants for 2020 and 2030. According to recent government data analysed by environmental lawyers ClientEarth, the UK is on track to miss four out of five carbon cuts by 2030.  They are on track to miss their SO2 targets by 57 per cent, delicate particulate matter (PM2.5) targets by 45 per cent, and ammonia and nitrous oxides targets by 20 per cent. While total emissions figures for 2020 will be published in 2022, the data suggests that the UK has missed its 2020 emissions reduction goals by 12% for PM2.5 and 7% for ammonia. The legislation also mandates the government to conduct an 18-month analysis of its plan for tackling these emissions, which is now outlined in the UK's 2019 Clean Air Strategy . Nearly half of all vehicles on UK roads run on diesel. This is because diesel used to be seen as a more climate-friendly fuel than petrol as it releases less carbon dioxide. However, it has since come to light that car manufacturers exaggerated the claim that it is more climate-friendly. Each year in London, the legal limit set by the EU has been broken within just a few weeks of the new year. The government has failed to meet the EU's air pollution standards . 
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Figure 1 (AQA, n.d.)

Marginal social cost (MSC) is the total cost that society pays for the production of another unit or for taking further action in the economy. The total cost of the production of an additional unit is not only the direct cost undertaken by the producer but also includes costs to other stakeholders and the environment as a whole.  Marginal social cost is calculated by adding both the marginal private cost (MPC) and marginal external costs (MEC) (Kenton, 2020). An external cost occurs when producing or consuming a good or service imposes a cost (negative effect) upon a third party. If there are external costs in consuming a good (negative externalities), the social costs will be greater than the private cost  (Economics Help, n.d.). The marginal external cost is the point at which the marginal private cost and marginal social cost curves deviate. 
Air pollution is a negative externality. Economics illustrates the social cost of production with a demand and supply diagram. The social costs include the private cost of production incurred by the company and the external costs of pollution passed on to society.   
The marginal external cost is the point at which the curves of marginal private cost and marginal social cost diverge. Pollution of the air is a toxic externality. A demand and supply diagram in economics shows the social cost of production. The social costs include the company's private expense of revenue as well as the indirect costs of waste passed on to society (Khan Academy, n.d.)
Utilising the model above will allow you to measure the size of the external cost and allow itself to realign with the government.  If there are no externalities, the equilibrium output level is Q1, which corresponds to the intersection of demand and the market supply curve and represents the socially optimum output level; but, as pollution is factored in, the market supply curve no longer represents the goods actual production cost. The social cost of goods equals the firm's marginal cost curves as represented by consumer supply. The marginal cost with a negative externality is a function of the actual supply curve, with an externality greater than the demand supply. Assuming that the demand curve stays constant, the market's socially optimal output level is Q2, which corresponds to the intersection of the demand and supply curves with externality. The equivalent price paid by consumers to meet the actual output cost is P2. If there are no externalities, the equilibrium output level is Q1, which corresponds to the intersection of demand and the market supply curve and represents the socially optimum output level; but, as pollution is factored in, the market supply curve no longer represents the goods actual production cost. The social cost of goods equals the firm's marginal cost curves as represented by consumer supply. The marginal cost with a negative externality is a function of the actual supply curve, with externality being greater than demand-supply. Assuming that the demand curve stays constant, the market's socially optimal output level is Q2, which corresponds to the intersection of the demand and supply curves with externality. The equivalent price paid by consumers to meet the actual output cost is P2 (Graham, n.d.)
In the case of pollution tax, the marginal social cost (MSC) of producing the good is greater than the marginal private cost (MPC). The difference is the external cost of the pollution. The tax shifts the supply curve to E2, and therefore, consumers are forced to pay the full socially efficient outcome (Pettinger, Policies to reduce pollution, 2019)
Taxes, state incentives, and expenditure must be adjusted to promote a transition to low-carbon fuels, transportation, manufacturing, and agriculture. Given the challenges of making substantial improvements without harming businesses or populations, a new strand of OECD research illustrates how taking into account possible synergies and trade-offs between pollution mitigation targets and larger social priorities such as better health, employment, and service affordability will increase the motivations for urgent action to reduce emissions. (OECD, 2019).

[bookmark: _Toc71329300]Air Pollution after Implementation of Regulations
The UK has a wide range of environmental laws, with many that govern clean air stemming from the European Union (EU). The government has also issued several policies relating to climate change (Ahalt, 2018). 
Although several government agencies and organisations are responsible for promoting and upholding environmental policies, the Department for Environment, Food and Rural Affairs is the lead department with jurisdiction over the bulk of clean air regulations in England. (Ahalt, 2018) A report published by the Environment, Food & Rural affairs department stated that The Clean Strategy, which was released in 2017, outlines plans to reduce CO2 and air pollutant emissions from the transportation sector. These involve promoting the use of low-emission vehicles and more sustainable modes of transportation such as walking and cycling and accelerating the transition of freight from road to rail.  The industrial strategy published in 2017 set the 'future of mobility' Grand challenge for the UK to become a world leader in the way people goods and services move. The challenge is supported by the 2.4 billion transforming cities fund (Department of Environment, Food & Rural Affairs, 2019). Part of the clean air strategy introduces Road to Zero, which sets out plans to end the sale of new conventional petrol and diesel cars and vans by 2040 and develop, manufacture and use zero exhaust emissions vehicles
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Since 1970, nitrogen oxide emissions have decreased by 71%, to 839 thousand tonnes in 2019. Between 2018 and 2019, there was a 3.1 per cent decline. Between 1990 and 2019, pollution fell by an average of 4.2 per cent a year, but this is a lower cumulative decline than the long-term trend. The reduction in coal usage in power plants and the modernisation of the road transport fleet fuelled this trend (GOV UK, 2021).
According to the most recent results, the UK breached the existing nitrogen oxide pollution ceilings, which apply from 2010 to 2019, for the years 2010 and 2012, but complied with these obligations in all other years. In 2021, the UK recalculated its previously agreed inventory adjustment to gross national emissions of nitrogen oxides for the years 2010 and 2012, as approved by the National Pollution Ceilings Directive and the 2012 update to the CLRTAP, based on new scientific evidence (GOV UK, 2021). The government is also investing £10 mission to improve modelling, data and analytical tools to give a more precise picture of the current and future air quality and the impact of policies to improve it (GOV UK, 2021). 
[image: ] Increased traffic was to blame for the sharp spike in nitrogen oxide (NOx) emissions between 1984 and 1989. Because of the introduction of catalytic converters and stricter pollution controls after 1990, NOx emissions started to decrease (GOV UK, 2021). Road transport accounted for 33% of nitrogen oxide emissions in the United Kingdom in 2019, while other means of transportation (aviation, rail, and shipping) accounted for 14%. The substitution of older cars in the fleet with newer ones that adhere to higher emissions standards has resulted in a downward trend in road transport emissions. Annual pollution from road transportation decreased by 51% between 2005 and 2019, while emissions from other modes of transportation decreased by 31% (GOV UK, 2021). Power plant and factory combustion plant emissions have decreased significantly, reflecting a long-term transition away from coal and oil, favouring natural gas and renewable energy sources. Due to the closing or conversion of coal-fired power plants to biomass fuel, annual emissions from the electricity industry declined by 59 per cent between 2012 and 2019 (GOV UK, 2021). Figure 3 (GOV UK, 2021)


Conclusion 
From the evidence above, it is clear that the government is trying to implement regulations and set targets to reduce the amount of air pollution. The government have introduced a wide range of laws to help reduce air pollution, such as the introduction of road to zero, which plans to end the sale of petrol and diesel cars. Instead, developing, manufacturing, and using zero emissions vehicles (Department of Environment, Food & Rural Affairs, 2019). The substitution of older cars in the fleet with newer ones that adhere to higher emissions standards has resulted in a downward trend in road transport emissions. Annual pollution from road transportation decreased by 51% between 2005 and 2019 (GOV UK, 2021). However, the UK is struggling to meet these targets. The leading cause of air pollution is nitrogen dioxide produced by vehicles on the road. However, the government data has shown that the UK is set to miss several of the targets that have been set (Neill, 2021). The government could introduce stricter Tax laws and incentives such as discounted electric cars to promote a transition to low carbon fuels. 
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