Economics of Sustainability


Introduction
The purpose of this essay is to discuss how the presence of the automotive industry is becoming more environmentally friendly through the production of more sustainable cars and the use and production of hybrid and electric cars in the UK and EU.
Some 200,000 individuals are employed in new car retail alone, while UK-based car finance firms employ over 45,000 more, with an annual 312.5 billion economic contribution.  On the road, the vehicle fuel industry supports 40,000 jobs, and a further 347,000 are employed in vehicle servicing and repair (SNMT, 2021).  The UK automotive industry is a vital part of the UK economy worth more than £78.9 billion turnover and adding £315.3 billion value to the UK economy (SNMT, 2021).  However, with the increasing number of vehicles on the road, the potential damaging effects which they are known to cause are also on the rise, and that will continue to be the case if procedures are not put in place to keep risks at a minimum. There are a few options available to keep these risks at a minimum and promote the sustainable future of the automotive industry, one of them is using subsidies.
Subsidies are basically negative taxes. Now when choosing to reduce pollution, the marginal benefit at a higher abatement level (lower pollution level) because the subsidy installs additional benefits for the organisation (EconPort, No Date).  However, instead of coming in the form of a direct payment, oftentimes subsidies are given as tax credits which then reduce an organisation’s tax liability by a certain amount. This way, the government’s revenue is reduced but doesn’t result in additional expenditures on an organisation’s behalf (EconPort, No Date).  For the sake of this essay, a subsidy could be given to an automotive organisation like BMW for example to produce cars in a more sustainable manner through using more sustainable materials, which will be discussed in further detail in this essay.
Subsidies are very interesting economic mechanisms because they reward organisations for being better corporate citizens, by internalizing the externality they produce.  In contrast to regulatory policies, which tells organisations exactly how to reduce pollution, subsidies leave the reduction of pollution for example to the hands of the organisation. Then producers are financially rewarded if the levels of pollution are reduced to within an acceptable range (EconPort, No Date). Also, subsidies can be given to individuals in the form of feebates, which reduces people’s tax liability when they partake in doing something beneficial for society, for example, purchasing a hybrid or electric car.
Evidencing real figures, analysis of the failure to address environmental issues prior to the UK and EU regulations within passenger car sector of the automotive industry will be analysed using diagrams to develop an understanding as to why there was a failure in the industry.
Proceeding this there will be an analysis of the industry post UK/EU regulations being implemented, to create an indicator of whether the problem has or has not improved since and the change of impact they have had on society.

The failure of the passenger car industry prior to UK regulations
It is safe to say that the main problem or failure of the car industry is the average amount of CO2 emitted by cars per year in the UK. 0.099kg/km CO2 arises from UK car maintenance and manufacture.  This is equivalent to 0.148 kg/mile, or a total of 38 million tonnes of CO2 for the 27 million cars in the UK travelling an average of 9000 miles per year (Carbon Independent, 2021).  Passenger vehicles are responsible for up to 12% of the CO2 emissions in the EU (European Commission, 2020).  As CO2 soaks up infrared energy, it vibrates and re-emits the infrared energy back in all directions. About half of that energy goes out into space, and about half of it returns to Earth as heat, contributing to the ‘greenhouse effect’ or global warming (Columbia Climate School, 2021). 
Before 2009 there were no regulations to what percentage of CO2 emissions could be generated from passenger vehicles in the UK/EU. For this reason, car manufacturers were able to generate passenger vehicles via any method they saw fit and/or profitable and specific issues like CO2 emissions were solely up to themselves. Passenger car pollution affects the health of the planet. It can further damage the environment with expulsion of fossil fuels which fasten the pace of global warming; a process which is soon to become irreversible or take decades to eliminate (NASA, 2020). 
Prior to any legislation, two decades ago, the average CO2 emissions of a passenger car stood on average at 172.1g CO2/km. Fast forward to 2009, when legislations were picking up momentum on implementing regulations for CO2 emissions, the average passenger car output stood at 145.7g CO2/km (European Environment Agency, 2019). 
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(European Environment Agency, 2019)
It can be understood that prior to any regulation on the issue of global warming and health risks related to immoderate CO2 emissions, car manufacturers didn’t consider these risks. The reason for this is that the changing of methods and materials of manufacture would lead to a rise in production cost which would lead to a hefty profit decrease, when the product would only appear the same as before. Since the manufacturers did not consider the marginal external costs such as the social cost of pollution, this is the reason that the market was failing before the execution of EU implementations; they were not taking into account the marginal external costs such as marginal social costs. Take this as an example, with potential excessive CO2 emissions, a marginal social cost would be the pollution to the air of CO2 in vast amounts affecting people’s health as well as progressing the matter of global warming.
Marginal external cost can be defined as an additional ‘cost’ to the producer accruing to a party, which is not exactly consuming the product (Body of Knowledge on Infrastructure Regulation, 2020). Marginal external cost can have either a positive or negative effect or impact on third parties; the effect differs in its situation. In this case, the producer is the car manufacturer, and the consumer is the user of the passenger car. Also, people within society are the benefactors of the additional cost from passenger car manufacture as they are the ones exposed to the CO2 pollution in the environment because of the expelled fumes from passenger cars making this a negative externality. You can see below how the marginal external cost can be identified in a visual model shown below:
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Through understanding this model, an organisation can measure the size of the external cost to itself and allows this to be aligned with the government and societal optimal factors. The marginal external cost can be identified at the place at which the marginal private cost and marginal social cost curves diverge. For this example, the marginal external cost prior to 2010 reveals that the producer was not factoring in the externality cost of damaging the environment with CO2 car emissions and therefore was pricing too low and producing too large several passenger cars.
The main failure of the passenger car industry is understanding that the producers have had no interest in making any difference to the way in which vehicles are made. It is an industry which is very competitive with over 60 global brands producing passenger vehicles as well as other types of vehicles (Gould & Zhang, 2018). Therefore, profitability is of utmost importance to their business performance. Before government regulation prior to 2010, these producers were collectively failing in the market as they had no interest in factoring in their external cost to the environment, and instead only focused on the number of vehicles being produced and sold. 


Market performance in the automobile industry after EU regulations
If it has been detected that a market is failing, methods of improving that market and therefore providing the solution to the market failure is of course dependant on the industry. Negative externalities can potentially be resolved in one of three ways: Taxation, regulation, and property rights (Centermeri, 2009).  In this case, taxation and regulations are the ways of dealing with the problem as air cannot be ‘owned’ by any individual/s, therefore the process of property rights would not be viable in this instance.
In this case, regulations were executed to reduce the impact of CO2 on the environment. In 2010, EU regulations were put in place on the passenger car industry to deal with the negative externalities being imposed by their production. The regulation was that between 2015-2019, an average emission target would be set on new passenger vehicles at a level of 130g CO2/km; a fuel consumption of 6 litres per 100km (European Commission, 2020). The purpose of these regulations was to decrease the level of marginal external cost of the industry which was the air pollution from CO2. Initially, the aim was to achieve this by 2015, however this was achieved earlier in 2013 since it was no longer in the best interest of car manufacturers to ignore social cost if they wanted to remain relevant and competitive in the market (European Commission, 2020).
Using the same model as before to identify the reason for market failure, the same model can be used to draw the improvement since the method or solution to the problem/failure has been applied.
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(Ezzy Education, 2020)



Since the regulations were implemented, the amount of CO2 emissions per g/km has significantly dropped in comparison to what it was before implementation, an average drop of 27.6g CO2/km (European Environment Agency, 2019). 
This obvious decrease in emissions will subsequently increase the marginal external cost of a business that in turn will increase equilibrium price and lower production of the good.
In terms of environmental policy, EUW regulations are that of ambient standard; a designation of the quality of the environment expressed as an allowed concentration of pollutant (Callan & Thomas, 2007). There are certain implications associated with standards; standards can impact all allocative efficiency of a manufacturer, where marginal social benefit (MSB) abatement equates to the marginal social cots (MSC) abatement. 
In practice this would be the price society is willing to pay for passenger vehicles but must be at least equal to the opportunity cost of manufacturing it, balancing the benefits of manufacture to meet consumer demand and the cost to maintain production (Agarwal, 2020). MSB abatement is measured by the decrease in the damage to the environment via pollution of CO2. MSC abatement in the automotive industry is calculated by combining the total polluter marginal abatement (MAC) and the marginal cost of enforcement of regulation (MCE):
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(Fields, 2020)





The level of allocative efficiency can be identified at the place at which the negative sloping MSB and positive sloping MSC curves intersect:
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(Seldis, 2020)



With this ambient standard however, legislative constrains make allocative efficiency difficult for manufacturers. They focus on the benefit to improve societal issues; however they do not take into consideration manufacturer issues brought on because of the changes. After the regulations changed again in 2019 to 95Gco2/km for new vehicles between 2020-2025, the manufacturers of passenger vehicles are now faced with their own negative costs. Take Volkswagen for example, the industry could be faced with a 30-billion-euro penalty if their emissions are not perfectly in line with EU guidelines (Campbell, 2019). Allocative efficiency, while being one of the more convenient of standard methods, may not always be the most multi-focused approach to market improvement as it fails to consider the impact regulations have when enforced on industries, rather just external society.













The future of market performance in the automotive industry
A “polluter-pays principle” would be adopted, and each individual firm would pay a charge reflective of their pollution percentage, for instance how the regulations operate with variant emission rates; the less pollution i.e. the lighter the vehicle, the lesser the charge. This option is preferable to running manufacturers out of business or coercing illegal practices to avoid paying fines (Hotten, 2015). This method may just gently encourage manufacturers to change and adapt their methods to pay the lowest charge. Product charge would be imposed per passenger vehicle relative to its emission level. 
If the charge imposed on a vehicle is equal to that of the marginal external cost of the vehicle it is deemed as Pigouvian tax (Polinsky & Shavell, 2981):
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(National Bureau of Economic Research, 2020).







In setting tax at the point between marginal cost and private marginal cost, it will allow car manufacturers to operate with efficiency when manufacturing the vehicles rather than being fined greatly if their emission levels are too high.
This model is effective.  However, there are implications; it can be very difficult to manage. The marginal cost will vary between manufacturers and vehicles making it more difficult to analyse exactly what the rates/taxes are for everyone.






Conclusion
It is justifiable to state that prior to the EU regulations imposed on the passenger vehicle industry, the market was failing drastically. 
However, it isn’t all success for the automotive industry. Vehicle emissions are rising at this current time because of individuals finding alternative fuels like biomass and hydrogen, making these regulation models unreliable in terms of their output (ONS, 2020). 
It seems clear that the EU regulations are effective at reducing levels of emissions however these regulations alone will not be sufficient to change the rate of pollution in the atmosphere. 
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