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Introduction
Every day in the UK, over 100,000 tyres are being fitted to all types of vehicles, this equates to over 40 million tyres being fitted to cars alone per year. Just one quarter of these tyres are fitted to new vehicles and the rest are fitted as replacements to used tyres. There is a separate segment of the market that is for part-worn tyres, with 5 million of them being fitted to various types of vehicles each year. The tyre sales market has three segments; the premium quality tyre-these tyres acquire 50% of the market. the mid-range tyres have 30% and the value range covers approximately 20% of the retail tyre sales market (Total Loss Gap, 2022). 
The UK tyre market was forecasted to surpass $6 Billion USD, that is approximately £4.2 billion by 2021. The UK tyre market is forecasted to grow due to rapid infrastructure growth and automobile fleet expansion within the UK. Many of the world’s automobile manufacturers are based in the UK which automatically creates the demand for tyres. Four of the world’s biggest tyre manufacturers (Goodyear & Dunlop, Michelin, Pirelli and Cooper Tyres) are based for production activities in the UK and have the goal of expansion over the course of the next five years. The growth forecasted is also down to the demand for electric vehicles also due to government subsidies and strict UK emission laws (TechSci Research, 2022).
Tyres serve a crucial purpose within transport as they are the only part of a vehicle to touch the ground, therefore they are responsible for steering control, acceleration, breaking, absorbing impact of bumps or unevenness of roads (Macadam, 2016) and are responsible for 20% of CO2 emissions by way of a vehicle’s fuel consumption due to the tyre rolling resistance of conventional vehicles. The rolling resistance (resistance between the road surface and the tyre) of a vehicle is dependent on the materials the tyres are made up of (National Tyres and Autocare, 2021). Despite tyres being a key component of vehicles, tyres are ultimately deemed harmful to the environment and a disposal issue when they come to the end of their life cycle. Overtime they release toxins that pollute the air. They contribute to climate change through the greenhouse gases produced throughout their lifecycle. End of life tyres (ELT) that end up on landfill overtime become extremely toxic and can build up to release methane, contributing further to greenhouse gases and releases other toxins into soil and water. Stockpiling tyres is deemed a fire hazard (Williams, 2017). 
Demand for tyres is only forecasted to grow resulting in legislations needing to be updated to be adequate solutions. If not, then the negative environmental impact will worsen. 
This essay will address the tyre industry and the negative externalities it produced that led to market failure and the solutions that have been implemented to remedy the cause or sustainable alternatives. 
Analysis will be carried out on the actions that have or have not been taken that led to market failure. The risks to society will be explored.

Tyre Industry: Market Failure
· Tyres are built to last and therefore hard to dispose of. As of 2002, 13 million tyres were stockpiled or sent to landfill every year (Rowe, 2002). Landfills release methane gas which is a greenhouse gas. Other gases released from landfill are water vapor, carbon dioxide including trace amounts of nitrogen, oxygen, and hydrogen (Vasarhelyi, 2021). These gases are major contributors to climate change. Types of waste that traditionally end up in landfill are municipal, hazardous, and non-hazardous and inert waste. An example of hazardous waste is tyres They are non-biodegradable and over time sitting in landfill become a pollutant as toxins are leached into soil and water. (Analytics, 2019). 
· Stockpiling tyres is a fire hazard. Piled up ELT’s can easily catch fire and can be extremely difficult to control or put out. Knighton, Wales seen a fire that burned an ELT dump pile, last for months and then keep smouldering for 15 years. The pollutants from the smoke damaged the environment further (Livsey, 1990). 
· As of 2014, the CO2 emissions that were created because of tyre usage was 82%. 13% of CO2 emissions were generated during the manufacturing of tyres (Tyre Industry Federation, 2014). 
Definition of market failure regarding negative externalities
“Market failure exists when market prices cannot sustain a market structure. The failure of the entire market segment has far-reaching, fundamental effects” (Row, 2004).  
Negative externalities are one of the ways an industry is led to market failure. Negative externalities are a result of production or consumption of goods within a market having a spill over effect on third parties. A producer or a consumer of goods would be considered the first and second party in an economic transaction and the third party would be an individual, an organisation or a resource that is indirectly affected as a result the transaction. The effect is considered a cost that cannot necessarily be measured in monetary value but in other ways such as negative health impacts, this would be considered a marginal social cost. A spill over affect is a negative externality. This means that the third party is not responsible for the negative impact yet is still required to pay a cost (Microeconomics, 2022). In relation to the tyre industry, the negative externalities are the air and noise pollutants and toxins released from tyres whilst in production, in use and at the end of their life cycle. The spill over effect from this would be the public having to breath in polluted air, contributions to climate change and pollution of soil and water that further impacts the natural environment and eco systems. The marginal social cost in this instance is society suffering the consequences of climate change as it effects all eco systems. The marginal social cost of a market failure can be understood hypothetically with the use of a negative externalities diagram. The diagram below shows how the marginal social cost is greater than the of the marginal private cost with negative externalities compared with positive externalities. The marginal private cost is the cost of the producer within their organisation as a result of externalities. 
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(Ezy education, 2022)
Solutions Implemented to Remedy the Negative Externalities
Methods of Solution for market failures can be through, indirect taxes, legislations or schemes. Legislations appeared to be the most used method within the tyre industry:
· The EU Landfill Directive was designed to reduce how much waste is disposed of in landfill. The implications of landfill on the environment and the risk of human health can be reduced by way of imposing low-level acceptance for what is disposed of in landfill across the EU. The EU directive seeks to sperate biodegradable waste from landfill, restrict what goes in to landfill overall, sets standards on landfill locations, their design and construction and how they are managed (European Commision, 2022). Whole tyres were banned from landfill sites in 2002, by 2006 the EU Landfill Directive seen to it that an end-of-life tyre was deemed forbidden from UK landfill sites (European Environment Agency, 2003). Although there were concerns of tyres being dumped like fridges were due to new regulations, the UK has adhered to this legislation and are now at a point where 100% of tyres are recycled in some form. 
· Statutory guidance for storage and mechanical treatment of end-of-life tyres for recovery was published in 2022 and states that only named operators can store or treat end-of-life tyres for the purpose of recovery. Only 100 tonnes of ETL’s can be stored at one time and 5000 tonne is the total that can be accepted per yer to each site. These regulations were put in place to ensure the correct storage of ETL’s for the purpose of recovery (Agency, 2022). 
· In 2021 EU rules on tyre labelling came into effect. This id to highlight a tyres noise performance, fuel efficiency and safety. The label aims to give consumers a chance to make an informed purchase on tyres. They will have the benefit of knowing the tyres rolling resistance so they can understand its fuel consumption and the longevity of the tyre (European Commision, 2021). 
Market Performance Post Solution Implementation
Benefits of recycling tyres have been discovered such as less reliance on natural resources and less pollutants in the natural environment as they are no longer allowed to sit on landfill. The most significant result of the EU Landfill directive’s legislations for the UK have been that a new industry segment has developed that offers a sustainable solution and benefits the economy too. Energy is saved by recycling as opposed to only producing new tyres. The rubber from tyres can be recycled into treading for new tyres or can be burned for energy or broken down to produce new products (Oponeo, 2020). 
Tyre and rubber recycling in the UK has a market size of £765m with approximately 370 businesses. Re-treaded tyres are forecasted to account for 61% of revenue within the tyre and rubber recycling industry in the UK (IBIS World, 2021).
Conclusion
This essay gave insight into the UK tyre industry and highlighted the market failure through its negative externalities. Analysis of the negative externalities revealed that the marginal social cost was greater than the marginal private cost. 
Legislations put in place have changed how the UK handles end of life tyres and productive steps are being taken to make it a more sustainable industry. 
The concern going forward is that the demand for new vehicles, including electric means that the demand for tyres will increase. Legislations were mostly put in place as late as 2006 and would need to adapting so that it its goals are realistic in line with market demands. 
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