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The following assignment will evaluate the environmental impact of a selected industry, namely the steel industry. The environmental factor we will focus on is the air pollution. This essay will look at the environmental factors in terms of contributing to market failure. Following this, the success or failure of the environmental solutions will be examined. This will be carried out through the use of economic models utilising an evidence-based approach. 
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In order to create pure steel, it first necessary to produce iron. The production of iron requires coke. Lime and iron-ore are put into a furnace and melted down to molten iron. Once this is completed, it is necessary to get rid of the impurities within the molten iron to ensure that the iron is not brittle. In order to remove the impurities within the molten iron, the molten iron is infused with steel scraps. Oxygen will then be pumped through the furnace to remove some of the impurities such as the carbon from the molten metal. Electric furnaces follow the same process except instead of sending oxygen, electric furnaces send electricity throughout the furnaces. These achieve the same end result as sending oxygen through the furnace which is to remove some of the impurities such as carbon from the molten metal. With this process completed, raw steel is produced (Melfab, 2020). Although this is just a general overview of how steel is produced there are still other steps to consider when producing the steel. Steel can come in different grades that have different strengths and properties and therefore a range of different uses. The different grades of steel are dependent on what elements remain within the steel, for example carbon dioxide. When a lot of the carbon is removed, aluminium will be put in its place to create a drawing quality steel. On the other hand, when there is more carbon left within the molten metal it creates a more flexible steel.  There are other techniques that can be used to change the impurities left within the steel. For example, removing the gasses from within the molten metal, increasing or decreasing the temperature, stirring or ladle injection. The next stage is to cast the steel. The steel is cast when it’s in its molten form and is poured into a cooling mould where it is then cast into the desired form. The steel is then taken out and while it is hot it is cut to shape and/or lengths (unkown, Cast Steel Production: Properties and Composition, n.d.). The next and final step is to forge the steel. For these steps the steel is rolled and forged into the desired shape. This is done via a process known as hot rolling which gets rid of some of the defects within the shape of the product. These processes are used to create long and flat products and other products such as smooth tubes. However, the process of steel manufacture generates pollution and the next section of this essay will investigate this aspect.

Pollution subsides

	Pollution charges are fees created by the government to impose added fees to a business/organisation that exceeds the given pollution limit. To further explain different regions are given a set limit of how much pollution can be produced within the area. Sometimes they are given to the business/organisation directly and sometimes are set to the region or both. This can be air pollution or water pollution for example. The fees vary depending on how much the polluter pollutes. An example of these would be the pollution charges implemented in London with the Ultra-Low Emission Zone on car emissions (Badstuber, 2019). To reduce the exhaust emissions with London, daily charges have been set which increase depending on the emissions produced by the vehicle and will increase and decrease dependent on the vehicle. This is done to discourage people from driving their vehicles. It also benefits the economy because it brings in revenue which in theory can be used to develop and pay for more eco-friendly technologies. This benefits the environment in two ways because when people are driving their vehicles less then there are reduced emissions and when people pay the charges then the money can be used to develop and pay for more eco-friendly technologies. 
	Product charge is a fee added to the price of a pollution generating product which generates negative externalities. These impose a product charge as a per unit tax on the product, such as oil tax for example.
	Environmental subsides are subsides granted to businesses to help support and encourage them to decrease their negative environmental impact. This is done by giving grants, low interest loans, tax credit or exemptions and rebates based on set environmental goals.
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To begin to answer the question of how much pollution is produced by the steel industry, it is necessary to first determine how much steel is produced. According to “The World Counts”, as of writing this report 495,638,700 tons of steel were produced worldwide this year alone and it is only April!   It is also important to note that this number is rapidly rising. For every person there are 240 kilos of steel being produced every year, or enough to create 180,000 Eiffel Towers or enough to create an Eiffel Tower every three minutes according to “The World Counts”. There is obviously a large amount of steel being produced.
	Next the production and demand of the steel industry will be researched and reviewed. This is so that the externalities of the steel industry can be reviewed to better understand the environmental cost of the steel industry. According to “Statista” an online business data platform, 1,866.9 tons of crude steel is projected to be used worldwide this year in 2020. This is a one percent increase from the previous year which only consumed 1,845.9 tons of crude steel. 
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	Tata Steel is a renowned steel production company and is one of Europe’s leading steel producers (Europe, 2017). As of 2017 there were 6 business units, 5 of which are in Wales. This report will focus on Port Talbot which has the largest number of employees in the UK and was the first business unit to be opened in the UK in 1905. (Europe, 2017). Thirty-five percent of all the steel that Tata steel produces within the UK is used within the automotive industry. Tata steel supplies fifty percent of all the steel that is used on automotive parts used within the UK. Only forty percent of their sales are from export, the majority of their sales, sixty percent coming from the UK. 
	The Air pollution levels in Port Talbot have been a concern for a number of years, however in 2018 Port Talbot topped the list of UK urban areas that for days exceeded safe levels of particulate matter (Ogden, 2019). Back in 2017 Port Talbot steelworks had 10 days when the PM10 surpassed that of any other urban location in the country. PM stands for particulate matter and consists of solid and liquid particles made up of ash, metals, soot, diesel, and chemicals. These can be divided into two groups. The first is the afore mentioned PM10 which stands for particle matter up to ten micrometres in size. These particles can use minor health risks, for example upper respiratory track. The second group is PM2.5. this stands for particles up to 2.5 micrometres. PM2.5 consists of toxic compounds and heavy metals. (Goyal, 2018) Having a higher PM10 pollution level on the daily air quality index means that the levels have exceeded the World Health Organisation limits. However, the article highlighted that although the air pollution is extremely high at present, statistics have shown that there has been a significant decrease in N02 pollution over the past two decades with levels in the UK almost halving since 1997. In 2015 Tata Steel worked with Swansea University on a project aimed at reducing the amount of carbon dioxide produced by introducing natural algae to use the carbon dioxide as a nutrient for growth which would then reduce the amount of carbon dioxide emitted into the air (YS, 2015). This collaboration is known as ACCOMPLISH which stands for Algae Carbon Capture and Biomass – Linked Supply Chain (YS, 2015). There are further plans for the biomass to be used for energy production and as fish feed, this further strengthening the use of re-using and re-cycling (YS, 2015).
It is reported that this is due to the strong competition from larger steel production companies in China and Japan that can offer cheaper steel due to the larger scale of production, thus linking in with the supply and demand theory. (Davies, 2019).
Two months later in November 2019, Tata Steel announced that it would be cutting up to 1,000 jobs in the UK (Report, 2019). It announced that about two thirds of the cuts would be office based (Report, 2019) This follows the announcement in 2016 when the site was threatened with closure after being put up for sale (Report, 2019).The Welsh Government is known to work closely with the site and the UK Government to safeguard jobs(Report, 2019)￼.

[bookmark: _Toc37436057]Supply and Demand

	Supply and demand is the result of the interaction between consumers and producers in a competitive market. This determines the supply and demand equilibrium, price and quantity. To achieve this business need to adject their business to meet adapt to the market. For example, business will drop their prices if the quantity being supplied exceeds the quantity demanded. And when the quantity demanded exceeds the quantity supplied. These continually move to achieve an equilibrium. See below graph for an example of what a supply and demand such look like. 
[image: ]
The demand is calculated through the price and quantity matching. In the above graph, Q denotes the quantity, P denotes the price, D denotes the demand and S denotes the supply. 

[bookmark: _Toc37436058]Market failure
Throughout the years, Tata Steel has undergone several possible closures, even putting the company on the market for sale in 2016, putting 15,000 jobs at risk as they claimed they were losing 1 million pounds a day. Tata Steel blamed this on unfairly priced imports as well as the demand for the metal as it swung to an after-tax loss of 21.3bn (Michael Pooler, 2016).
Following this in September 2019 Tata Steel announced it would close its Newport business unit putting 400 jobs at risk (Davies, 2019) before announcing in November 2019 that it may have to lose 1,000 workers in order to continue running (Report, 2019). One article noted that this is due to the competition from larger steel production companies in China and Japan that can produce cheaper steel for companies that Tata due to the larger scale production. (Davies, 2019). 
In 2016 it was reported that Tata Steel benefitted from more than 700 million pounds in free carbon allowances and offsets (Neslen, 2016). However Tata felt that it was at a competitive disadvantage because its foreign rivals were not subject to the same tough environmental rules (Neslen, 2016).
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To conclude this report, having carried out research into the steel industry focusing on Tata Steel, it is evident that the steel industry possesses multiply market failures specifically in the EU. This could be due to the restrictions with regards to the environmental regulations implemented by the EU, but although this could be considered a loss for the steel industry it is more beneficial for the environment. These restrictions although they put steel industries located in the EU such as Tata steel at a disadvantage it does improve the EU Air Pollution targets. This causes conflict between social and environmental issues as in order to keep jobs then the business units must continue to produce greater profit however there has been little movement to improve environmental issues such as air pollution in areas such as Port Talbot which is where the largest workforce for Tata Steel is based. As mentioned before restrictions put in place by the EU has put Tata Steel at a disadvantage when compared to their foreign competitors. This had led to them being unable to branch out other markets. Being unable to join the foreign market has put them at a profit loss. These losses have meant that they have had to let some of their employees go. It has also brought them to bankruptcy multiple times. This is what has led to the afore mentioned condition between the social factors and the environmental factors. On the social side you have the workers who would lose their jobs if the business went bankrupt or had to be sacked due to profit loss. On the other hand, there are the environmental factors, which considers the amount of pollution that is caused by the steel industry, and thus restrictions are placed on them to help preserve the environment. 
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