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For this assessment, the task is to select an industrial sector division such as chemical industry, steel production, brewing industry etc then investigate the environmental issues that impact it in terms of market failure by hypothetically using economic models. After examining the environmental issues of the chosen sector, the next objective will be to then investigate the successes and failures of environmental solutions that are carried out at national and international levels. An economic model is a clarified version of reality which enables society to observe, comprehend and create predictions in terms of economic behaviour. The purpose of economic models is to take real-world, complicated situations and reduce it down to the basics. A well designed economic can provide analysts a better comprehension of these situations and/or any related issues (Lumen, 2020). There are four different kinds of economic models that are used in economic analysis which are mathematical models, visual models, simulation models and empirical models (Lucy, 2019).  
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 There are two kinds of environmental problems modelled as market failures one being public good and the other being externality. A Public Good plays the source if the market is defined as an environmental quality and an Externality is the reason if the market is defined as the good whose consumption or production creates environmental damage. Achieving an allocatively efficient equilibrium within a public goods market hinges on the existence of a clearly defined supply and demand function. Despite developing both functions for supply and demand, some market demands may be identified by completely making one critical assumption. However, lacking third-party intervention, the nonexcludability of any public good can make it difficult or even impossible to discover such information. If the WTP (Willingness to Pay) responses of consumers are unknown, the market demand will unable to be identified and an efficient outcome won’t be acquired. The inability to seize the WTP for a public good is exactly what results in the market failure.  
An externality is an economic term that refers to a benefit or cost that’s received or incurred by a third party. Although, the third party doesn’t have any control of the making of said benefit or cost. An externality can stem from either the consumption or production of a service or good and can negative and positive. The benefits and costs can be private, to an organisation or individual or social, which means that it can have an affect on society as one (Kenton, 2019). Externality is what causes damage to natural resources, atmosphere, water supply and the general quality of life. A definitive case is the negative externality correlated with production. An example of this includes the provision of air transportation which causes damage to air quality, noise pollution and lowers the value of residential properties nearby. These are legitimate costs that aren’t taken in by air travellers or by airlines. This is because these costs are collected by parties that are outside of the market transaction, they aren’t sized in airline ticket prices. Environmental externalities can also be correlated with consumption. An example of this includes the cost of waste disposal linked with consuming products that have nonbiodegradable or excess packaging. Positive externalities can also assist with explaining the perseverance of environmental issues (Callan & Thomas, 2013).      
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The production of steel results in pollution being released into the air, however the cost of said pollution to the environment and therefore to those that breathe the polluted air isn’t reflected within the price of steel. Unless there are regulations and fines set in stone, steel producers undergo financial benefits from the production but don’t need to pay for the cost of external environmental of their production (Agarwal, 2020). Suppose that steel factories release pollution, for every unit of steel produced, a definite amount of smoke is entered into the atmosphere. Since this smoke poses a health risk for people that breathe the air, this makes it a negative externality. This externality affects the efficiency of the outcome of the market because due to this externality, the cost of steel production to society as a whole surpasses the cost that is sustained by the steel producers. For every unit of steel produced, the social cost equivalents the private costs of steel producers including the costs to onlookers that are blemished by the pollution (Mankiw, 2020). According to a study from the National Cancer Institute in Italy, the spirometry tests that were performed for data collection showed that 28% of the population suffered from respiratory pathologies. This study was aimed to evaluate the occurrence of respiratory diseases among those exposed to major air pollution linked to a steel manufacturing plant in the local area within a Brazilian community (Valenti, et al., 2016). Another study found that the SIR (standardized incidence ratios) for lung cancer within post code areas in proximity of steel plants are 40% higher than average (Breugelmans, et al., 2013).  
The types of pollution that is released to the air and water caused by steel production include Carbon dioxide, Nitrogen oxide, Sulphur dioxide and Dust. These externalities are felt by the employees as well as the public (Stevenson, 2015). 
The quantitatively biggest airborne emission from steel production is Carbon Dioxide (CO2). Emissions of carbon dioxide stem, above all, from the reduction of iron ore which takes place within blast furnaces and within sponge iron plants. Production shift of ore-based steel is what emissions accordingly follow. Emissions are also caused from fossil energy usage within for example, in heat and reheating treatment furnaces. Carbon Dioxide pollution can affect human health by supplanting oxygen within the atmosphere (Rogers, 2018). 
Around a half of the total consumption of energy of steel industry is comprised of coal that is used an agent of reduction within sponge iron plants and blast furnaces. 90% of the total emission of carbon dioxide from the steel industry is generated by coal (Axelsson, 2018).   
Carbon dioxide along with other gasses that trap heat are the key drivers of global warming. Climate change may not be able to be stopped but can however be slowed down. There are solutions which can help with reducing carbon dioxide pollution such as a notable federal policy which places a price on carbon (Union of Concerned Scientists , 2020). Carbon prices are effective measures for lowering as they increase the cost of energy that’s carbon-based, therefore lowering demand for it. Carbon pricing can also lead to interchange to less carbon-intensive kinds of energy and decrease the demand for energy in general (OECD, 2016). A carbon price is applied to carbon pollution as a method of encouraging polluters to make an effort of reducing the amount of carbon pollution that is released into the atmosphere. It is agreed among economists that placing a carbon price is the most effective method for countries all over the world to reduce their emissions. 
Climate change by economists is viewed as a market failure because it obtrudes major risks and costs on future generations that will be affected by the consequences of climate change, without these risks and costs usually being reflected within current market prices. 
To solve this market failure, the necessity to internalise the future environmental damage is essential by placing a price on what causes it which are greenhouse gas emissions (LSE, 2018).   
There are two key methods of establishing a carbon price. Firstly, the government may impose a carbon tax on the sale, use or distribution of fossil fuels that is based on carbon content. This method has the affect of upping the cost of said fuels along with the goods made with them, therefore encouraging firms and consumers to shift to greener consumption and production. The second method is cap and trade. Within this model, the overall permitted emission within a region or country are set beforehand. Pollution permits are provided and issued into the market through the government along with the main characteristics that surrounds these permits, which is that they are tradable. For example, pollution permits can be sold and bought between producers. These permits grant a single firm the right to produce pollution at a fixed level legally which are enforced through financial punishments as a method of ensuring that these firms honour the limits of the pollution permit. However, a crucial point is that any firm that produces pollution under their limit can sell the permit to other firms. The inclination outcome of this policy is that after some time producers will have turned their processes of production into more emission friendly through green technology. This is so that they can lower the number of pollution permits these firms are required to purchase and keep hold of. If all producers are able to implement more environmentally friendly approaches to the process of their production successfully, the government can lower the amount of permits going around the market gradually. It is essential for the government to control pollution as this a key example of a negative externality that is emitted onto society which therefore subject’s society to a huge social cost. This is caused from producers failing to see the wider cost to society from this pollution. So, therefore governments are committed to achieving targets for pollution reduction to protect the social welfare (Ezyeducation, 2019). 
To carry out the purpose, the carbon price which is set by a cap and trade or tax scheme should be sufficiently high to motivate the polluters to make a change in their behaviour and to lower pollution in line with the national targets (Clark, 2012).
Another solution for reducing the amount of carbon emissions, the governments’ Climate Change Act 2008. This act was established to legally ensure the decrease of carbon emissions. A summary of this act demands the government to apply methods which will lower the production of carbon dioxide. In addition to this, the act states that the government holds a responsibility to make preparations for climate change (Carson, 2018).  
Nitrogen is deemed as an inert gas in which 78% of Earth’s air is made up of. The most important aspect of nitrogen is that it is an essential component for the existence of a variety of organisms on the planet and plant growth. However, excessive nitrogen within the natural environment can lead to nitrogen pollution. This pollution can damage the environment, human health and wildlife. Impacts of nitrogen pollution include Acid Rain which can damage plants, livestock and infrastructure. And Groundwater pollution which can lead to major health risks that include organ failure and damage and even particular kinds of cancer. A solution for the reduction of Nitrogen pollution is Fertilizer production regulations. To decrease the amount of fertilizer that’s nutrient based circulating within the economy, a variety of governments around the world should establish strict policies which holds control over the production of fertilizers. 

This solution should be acted on because placing regulations to where the fertilizer contents like phosphorous and nitrogen are eagerly regulated to be of ideal quantities to lower excess which will eventually become harmful to the ecosystem and soil should be a number 1 priority (Rinkesh, 2020). 
When developing a strategy plan for reducing air pollution from steel production, there are 5 steps in which governments take to ensure that they meet their target. The first step is to determine the priority pollutants for example, Carbon, Nitrogen and Sulphur. The concern of these pollutants for certain locations are formed on the nature of the environmental or health effects along with level of severity of the quality of air issue within the area. The second step is to identify effective measures to control pollution sources such as carbon pricing and pollution permits. The third step is to develop said strategy along with a plan which incorporates these measures. This strategy ensures that governments can meet their targets for air pollution reductions and enables firms to comprehend and make their production more environmentally friendly (EPA, 2019).      
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Within the market equilibrium, the marginal consumer appreciates steel at less than social cost of production. At Q Market, the demand curve is laid below the curve for social cost. Therefore, decreasing consumption and the production of steel below the level of market equilibrium will increase overall economic well-being. The social planner can reach optimal result through the solutions previously stated or by taxing producers of steel for each sold ton of steel. The tax and the solutions would move the supply curve for steel up basing from the size of said solutions. If the external cost of the pollutants that’s emitted into the atmosphere is accurately reflected by the tax, the new curve for supply would coexist with the curve for social cost. Within the new market equilibrium, producers of steel would produce quantity of steel that is socially optimal (Mankiw, 2020). The usage of the tax is known as externalizing the externality as it provides sellers and buyers within the market an inducement to take into consideration of their actions that cause external effects. 
In essence, producers of steel would take into consideration the cost of pollution when making a decision on the amount of steel to supply as the tax mentioned would coerce them to pay for the external costs. Also, as the market price would reflect the tax on the producers, the steel consumers would have an inducement to purchase a smaller quantity (Mankiw, 2008). 
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To conclude this assessment, the key externalities of steel production pollution include Carbon Dioxide, Nitrogen, Sulphur and Dust. Carbon Dioxide is considered the biggest airborne emission from steel production as it can cause major problems within the atmosphere and can have a negative impact on human health. A solution for this externality is that governments can impose carbon prices which increases the cost of energy that is carbon-based which as a result will lower the demand for it. Another solution for this externality is pollution permits which is also known as a cap and trade scheme. Pollution permits sets a limit for the amount of pollution that firms emit from production which can be sold to different firms which results in them taking more environmentally friendly approaches. These solutions are examples of what shift the supply curve for steel up and within the new market equilibrium would, steel producers would produce a socially optimal quantity of steel.  
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