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[bookmark: _Toc41332348]Introduction
The goal of the report was to take a well-known environmental problem brought about by market failure of the industrial Steel industry. and using risk and cost benefit analysis hypothetically demonstrate why at national and international level certain decisions have been taken to address these, this must be done using an evidence-based approach. The research will include a health an analysis that will consider the health implication of the steel industry more specifically the harm caused from the air pollution from the manufacturing the steel. This will be done to understand the cost of producing steel in term of human health. Following this the air pollution from the steel production will be researched which will be considering the environmental damage, more specifically air pollution. This is so the environmental cost can be researched and considered to debate the cost and benefit to the environment. To better understand the environmental damage cause by the steel industry the process in which steel in created will be reviewed to why it is that the steel industry is one of the biggest cause of air pollution. The next step is to research the market failure caused by the steel industry. This is to understand what it is that is causing the steel industry specifically the EU based Steel industry such as Tata Steel to lose money and have the government loan them money. The risk and cost benefit will be the next part of the report to be reviewed. This section will consider the cost of producing steel as well as the consider a method for reducing the cost of steel production. This section will also look at cost in terms of literal money as well as the environmental cost.

The steel industry was chosen as the research topic for the report due to the massive negative effect it has on the environment. It was also chosen as in recent years a local Steel manufacture known has Tata Steel has seen multiple market failures in it failing to compete with other steel manufacturers. This has almost led to the lost of multiple jobs (unknown, 2019). With this in mind Tata Steel will be the focus of the report although the steel industry as a whole will be discussed. 

[bookmark: _Toc41332349]Aims
Create a risk and cost benefits analysis for the steel industry.

[bookmark: _Toc41332350]Objectives 
Research the health and environmental damage caused by the steel industry.
Consider the market failure of the steel industry.
Research the risk and cost benefits for the steel industry.

[bookmark: _Toc41332351]Health risks caused by air pollution
Air pollution can lead to series health issues such as stroke, lung cancer and both chronic and acute respiratory track diseases which include asthma (unkown, 2018). The way in which PM10 and PM2.5 particulate is the matter that consists of solid and liquid particles that are produced from ash, metals, diesel, soot and chemicals. There are two different groups. PM10 is matter that is made up of particles that are no bigger than 10 micrometres. PM10 particles can lead to minor health risks such as respiratory track. PM2.5 are made up of toxic particles compounds and other heavy metals (Goyal, 2018). According to Tata Steels website their biggest form of air pollution other than CO2 is caused from PM10 particles. (Steel T. , n.d.) In 2017 Tata Steel works in Port Talbot reported a PM10 levels. this lasted for 10 days and surpassed the PM10 levels of any other urban location in the country at the time (Ogden, 2019). Pm10 can also be caused by car emissions. 


[bookmark: _Toc41332352]Air pollution caused by the steel industry

A major part of the pollution is source of the steel processing manufacturing method of creating steel by the UK air pollution. The main cause of the pollution is from the manufacturing process of steel. In 2013 it was reported that over 34.7 million tons of iron and steel were being produced (Maden, G. Filiz, O. B.Karanfill, T. Yetisa, U., 2016). The steel industry has a major impact negative affect on the global environment. ‘The iron and steel industry is the world’s biggest energy consuming manufacturing industry with the largest share in the world’s economy’ (Schino, 2019). According to Schino the steel industry is the biggest energy consuming industry in the world. Although a report by WorldSteel Association acknowledged that the amount of energy used in the production of steel is ‘intensive’ it has also been reduced by around 60% since 1960 (Association, 2019). Although the amount of energy produced by the steel industry is one of the biggest in the world it can be argued that the amount has gone down although there is still the argument of if this is enough. Back in 2017 the amount of energy needed to produce crude steel dropped by around 2.2%. This was the result of a scrap-based production method (Araceli Fernandez Pales, 2019). 
Air pollution caused by the steel industry is the by-product of emissions from matter containing minerals such as iron, iron oxide, metals lead, cadmium nickel, copper, zinc and arsenic. There are also other pollutants for example nitrogen oxides, sulphur dioxide and polycyclic aromatic (unknown, Dealing with Environmental Pollution in the Iron and Steel Industry: The China Case Study, 2008). 
Below is a run through of how steel is produced.

[bookmark: _Toc41332353]How is steel produced?
The method for creating steel will now be explained to understand how the environmental impact is cause by the production of steel. The production of steel is a lengthy process that takes a lot of time and a lot of resources. The first step is to create coke, which is made from coal that can be sourced from across the world which is then put in a coke oven and cooked at 1,100 degrees for eighteen hours. This is known as carbonisation and removes impurities from the coal such as tar and coal gas. The coke is then put in a blast furnace with other raw materials, iron ore and limestone. An air blast with a temperature of around 1,000 degrees. This creates molten iron is then collected at the bottom of the of the furnace which is then collected The limestone combines with other impurities to create slag which is less dense than molten iron and thus floats to the top of the furnace and can be collected. The slag can be used to make cement. The molten metal is then tapped from the bottom of the furnace and put into torpedoes which remove unwanted elements for example sulphur. Scrap metal is inserted into one of the steel making vessels or convertors and then the liquid iron is then added to the same vessel. High purity oxygen is then blown through at twice the speed of sound through a water-cooled lance. Lime is than added to remove the impurities and create more slag. The molten steel is then poured into ladles thus completing the steel making process (Steel B. , n.d.). There are other methods that can be used to create steel, but the basic method is normal the same. There are also other methods that can be used to change the properties of the completed steel. An example would be if a lot of the carbon dioxide is removed and replaced with aluminium it will create a steel with a drawing quality (Engineers, 2016). 
To better understand why it is that the steel industry causes so much air pollution the method for producing steel was highlighted. The emissions caused from having to heat the furnaces as well as the resources needed. 


[bookmark: _Toc41332354]Market Failure
The steel industry has failed within the EU market. This can be seen by Tata Steel having gone under several closures one as resent as 2016 when they claimed they were losing one million pounds a day. They claimed this was due to them being unable to meet the competitive demands of their over sea competitors who could produce and sell steel cheaper than them (Pooler, 2016). It can be argued that the pollution bills from the EU are the leading contributor in the market failure for the steel industry within the EU. IN April of 2019, the government had to loan Tata Steel a massive one-hundred million to pay the carbon debt (Mahler, 2019). This highlights that Tata Steel cannot keep up with the pollution bills that the EU places on the Steel Industry. The newspaper company ‘The Guardian’ reported in 2015 that Tata Steel was unable to compete with other countries such as China which could mass produce steel as a lower cost (West, 2015). Countries such as china can mass produce steel at a cheaper rate due to them having less regulations. Although stricter regulations in the EU have caused the market failure of the steel industry here, other countries such as china have started to implement stricter regulations. (Muyu Xu and Norihiko Shirouzu; Editing by Jacqueline Wong, 2019). Although this has led to the closure of steel mills in china who were unable to meet the new demands of tighter regulations (Zhu, 2015). Although the environmental and health factors involved when research the steel industry are important, there are also the financial affects such also be considered to ensure that the new regulations implications do not led to the failure of the market.

[bookmark: _Toc41332355]Risk and cost benefit analysis
For this section of the report a risk and benefit cost analysis for the steel industry will be created to develop an understanding of the costs of the steel industry and the cost of implementing an environmental plan. For this the cost of the industry will be research as well as the cost of the solution to see if it is cost affective to implement as well and how it can be implemented if possible. 

According to ‘steel on the net’ the total cost of the steel production was $412.94 American dollars (unknown, Basic Oxygen Furnace Route Steelmaking Costs 2020, n.d.). $412.94 dollars when converted to pounds is £338.63. 
[image: ]
Graph taken from ‘steel on the net’ website.
Although the cost and method of steel production will vary depending on the specific location, so the above graph is only a basic estimate of the cost associated with the production of steel. ‘Iron and Steel industry, for example, coal will remain a major fossil fuel required for steel making process for decades to come’ (.A.J.van Dijk, P.D.Cobdena. M.Lundqvist C.C.Cormo, M.J. Watson, G.Manzolini, S.van der Veer, L.Mancuso, J.Johns, B.Sundelin, 2017). This report highlights that the steel industry is steel heavily reliant of fossil fuels such as coals and will continue for years to come. They proposed a solution for this in the form of the STEPWISE project. Although the STEPWISE project is a complicated method to understand, it is a method that is based of the SEWGS method which uses sorption-enhanced water-gas shift technology to capture more carbon oxide (unknown, STEPWISE Project - Importance Of The Iron And Steel Industry In The European Union, 2019). The project also claims to reduce decarbonise over 85% of the all the carbon oxide emissions from the production processes. Alongside this they also claim to reduce the specific energy consumption per CO2 avoided or SPECCA by 60%. And they said it would reduce the cost by 25%. 

[bookmark: _Toc41332356]Conclusion
The production of steel is a heavily resources intensive process that requires the use of multiple natural resources. the first part of the report considers the health implication of the steel and air pollution which is the by-product of the steel manufacturing process. It considered the PM10 and PM2.5 particles that are created when steel to manufactured and the dangers that they pose to your health. Following the production method of steel was research this was used to understand the damage caused by the steel manufacturing process. The market failure was researched which considered that the Steel industry in the EU for example Tata Steel was unable to compete with over sea markets due to the pollution fees placed on them by the EU. Thus, making it difficult for any businesses within the EU to be competitive. A risk and cost benefit analysis were created to analysis the benefit and cos associated with the steel industry. From this it was uncovered that the cost of the manufacture of steel was around $412.94 dollars and when converted to pounds it is £338.63. A different more energy and cost-effective method for producing steel was also researched. From the research a project that was developing a more effective method known as the STEPWISE project. The project aimed to reduce that amount of Carbon oxide produced by the manufacturing process of producing steel by 85%as well as the specific energy consumption per CO2 avoided or (SPECCA) by 60%, and they said it would reduce the cost by 25%. 
To conclude the report, it is difficult for the steel industry to create a competitive market in the EU due to the pollution charges incurred by the EU. Although the benefit to human health as well as the benefit to the environment can justify these decisions. The STEPWISE process of producing Steel could be a massive benefit to the environment and human health as it claims to produce 85% less carbon and 60% less energy intensive. Although there was no cost included with implementing this method the 25% reduction in costs could be a good long-term investment but further research would be needed.
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