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Introduction
	The environmental problems affect various industries around the world that leads to the market failure. One of the largest developed economies of the world is United Kingdom (UK). A part of the UK is wales, which is a country. Earlier the country was an agricultural society, which transformed into an industrial country due to industrial revolution (Indraratna, Qi & Heitor, 2018). The transformation of the country took place with the help of development of metallurgical and mining industries. As the growth of the heavy industries and traditional extractive industries of the Wales declined significantly, it increased the reliance of the economy on the service, tourism and light industries along with public sector. The economy of the Wales faced major downturn during the period of the Great Depression because of its overwhelming dependence on the heavy industries such as steel and coal.
Moreover, the country eventually transformed into a post-industrial economy. However, steel production is considered as one of the significant contributor to the gross domestic product (GDP) of the country still now. However, the environment problems arose from the steel production led to the market failure in the Wales (Woolcock, 2017). This paper take into consideration those environmental problems that affected the steel industries. In addition, the government of the Wales also implemented some environmental solutions to overcome the challenges prevailed in the steel industry. This paper examines the role of the environmental solutions and how it impacted the growth and performance of the steel industry. Furthermore, this paper also assesses the environmental solutions that were implemented at international level together with national level.
Body
Environmental problems in Wales for steel production
	The economy of Wales was previously dominated by the export of coal and mining industry. As the economy devastated by the Great Depression, it lowered its dependence on heavy industry and moved towards service, tourism and light industries (Connor, 2016). However, the contribution of the heavy industries like steel industry cannot be denied. The data related to the steel production in Wales helps to analyse the position of the industry.
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Figure 1: Crude Steel production in Wales (Kilo-tonnes) from 1975 to 2018
Source: (Statswales.gov.wales, 2020)
	Figure 1 represents crude steel production in Wales from 1975 to 2018. Despite robust performance the crude steel production in Wales dropped significantly to 2700 kilo-tonnes in 2002. However, the production of the crude steel started gradually improving after 2002. In 2018, the production of crude steel stood at 3950 kilo-tonnes (Statswales.gov.wales, 2020). Thus, the market of the crude steel production witnessed sharp downturn. The robust performance of the also helped to create huge employment opportunities in this sector previously. However, the trend in employment opportunities from the steel industry is downward slopping. In 2002, the jobs in steel and iron sector of Wales was 7530, which contracted to 6640 in 2018.
	Steel is considered as the strategically important industry because of its application in various supply chain such as construction, domestic goods, energy, packaging and automotive (Crane et al., 2017). The challenges that impacted the performance of the steel industry include increasing raw material prices, rising imports, global over capacity, slowing markets along with the environmental issues. It can be stated that the future of the steel industry is in trouble. The secondary sector of the Wales heavy industry produces large energy intensive and labour intensive products. One such important heavy industry of Wales steel industry had an adverse impact on the environment through its production. The environmental impacts of the steel industry led to the market failure in Wales. The environmental problems such as air pollution created severe health hazards and worsens the air quality in the Wales (Huggins & Pugh, 2015). The nitrogen dioxide generated from the steel production affected the health by increasing the number of cases such as COPD (chronic obstructive pulmonary disease) and asthma. According to the report from the Welsh government and NHS Welsh, the percentage of patients in COPD and asthma was higher in Wales in comparison with the England in 2015.
Furthermore, the percentage also scaled up in recent years. Other than air pollution, the steel production also has environmental impacts such as hazardous wastes, solid wastes and waste water contaminants. The processes such as iron-making and choking in the integrated steel mills created major environmental impacts (Howell et al., 2019). The steel industry is one of the energy intensive industry in Wales. The emission of the carbon dioxide related to energy consumption in the steel production generated all kinds of the greenhouse gas emissions. Therefore, it resulted in climate change in Wales. One of the major source of the pollution in steel production is coke production. It emits naphthalene, crude light oil, coke oven gas, ammonium compounds, coke dust and sulphur.
	When the net benefit of an economic activity is not maximised by the market outcomes, then it is termed as market failure. It is evident that the market often fail to deal with the environmental resources due to its nature (Miskell, 2017). The environmental market failure can be divided into three types such as public goods, tragedy of the commons and externalities. Here, the externalities caused the market failure in case of steel industry in Wales. In addition, the actions of the firm under the steel industry impacted the well-being of the others directly and unintentionally and in an uncompensated way. The air pollution caused by the steel industry in Wales is termed as externalities. The coal is burnt for the steel furnaces, which emits particulate matter, sulphur dioxide and nitrous oxides. Therefore, the amount of the pollution emitted from the amount of steel produced is generally fixed (Cooke, 2015). It impacted the environment and caused severe damage. Thus, the production of steel in the Wales led to the market failure by causing environmental damages. The air pollution hampered the health condition of the people and increased environmental degradation. The damages from pollution externalities also added in the cost of production without regulation. Therefore, regulation should be imposed by the government to control the damages caused by the air pollution.
	The conversion of the economy towards the greener and stronger economy through reduction of carbon emissions from heavy industries including steel will help to protect the environment (Khalek et al., 2015). Therefore, the economy that reduces ecological scarcities and environmental risks and establish sustainable development without environmental degradation is known as the green economy. Hence, the implementation of concept of green economy in Wales will make it resource efficient, low carbon and socially inclusive. However, in this regard the application of the environmental solutions for the steel industry is also required.
In order to ensure a sustainable and bright future for the steel industry, the government of Wales fought tirelessly over recent years. It will help the government to revive the industry to retain the steel production and employment opportunities in this sector together with controlling the environmental challenges (Jones et al., 2015). In order to cope up with the environmental challenges, the government of Wales took measure like environmental taxes. The main aim of this levy is to lower the greenhouse gas emissions. The rate of levy varies depending on the energy sources. Thus, the cost incurred by the high energy users such as steel industry will be significantly high. Another process that may avail by the energy users of the heavy industry include climate change agreements. It sets out the targets for lowering carbon emissions from the operators. The operator may avail discount of 90% on its climate change levy by meeting the target fix by the authority. Under the Environment (Wales) Act of 2016, there mandated sub targets for the GHG emission reduction (Hudson & Sadler, 2017). The carbon emission target set by the Welsh government include more than 80% in 2016.
The share of total emission in Wales remained relatively high of 30% as of 2016. Thus, the implementation of the appropriate polices will help the government to control the emission from the heavy industries such as steel industry in long term. However, the government should implement policies on a wide scale to get results early (Royles & McEwen, 2015). Though, the government of Wales undertook a target like net-zero greenhouse gas by 2050, it will be difficult to achieve by maintaining the health of the industries. The steel industry of the Wales already went through several obstacles, which pushed down the production as well as revenue generation. Thus, the costs of the climate change levy created additional pressure on the growth of the industry. It also induced the cost burden of the companies of the steel industry. The government of Wales decided to review its climate change 2050 target. The government also allocated carbon budget every year and the country set a voluntary target of 40% for the 2020.
In addition, the contribution of the steel in mitigating climate change may influence the environment of the Wales as well as world (Warrian, 2016). Thus, through the imposition of the control measures to solve the problems related to the environment, the steel industry may reduce the CO2 emissions along with infrastructure of a low carbon economy. However, it will require breakthrough technologies and innovation to change the way steel production performed earlier and transform Wales into a low carbon economy. The partnership between the University of South wales and the Energy Safety Research Institute (ESRI) of Swansea University took an initiative called the Reduced Industrial Carbon Emissions (RICE) to curtail the emission of the carbon dioxide from heavy industries like steel (Georgakaki, De Laurentis & Eames, 2015). The initiative for the greener economy is backed with the funding of 5.9 million pound from EU. Under this initiative, the RICE will work with the local supply chain firms. The innovative ways will be find out under this initiative to produce industrially important chemicals and high value products from the production of carbon dioxide from heavy industrial processes. It will explore new energy production processes to scale down the carbon footprint of the country. Furthermore, the exploration will also emphasise on the technologies to produce green hydrogen, which can be used in the fuel cars and other modes of transport.
Other than making huge investments for the sustainable development of the steel industry, the government also offered other supports for the industry in recent years. The Brexit may downgrade performance of the steel industry of the Wales along with the additional burden of the environmental cost (Villoria-Sáez et al., 2016). As it is one of the key industry of the Welsh economy, it environmental problems of this sector should be handled in an efficient manner. The air quality standard (wales) regulation is relate to the assessment, measurement and management of ambient air quality in the country, which helps to control the harmful gas emission from the steel industry in Wales. An international treaty adopted on 9th May 1992 is named as the United Nations Framework Convention on Climate Change (UNFCCC). The UNFCCC (COP25) signed pact to lower the level of the global warming. Thus, in order to make this successful all the participating countries need to control their carbon dioxide emission in a gradual manner (Graves et al., 2015). It is one of major step towards the climate change on the national as well as international level. Wales was also part of the COP25. Therefore, the participation of the regional and state government is essential in this regard to made changes regarding the carbon dioxide emission at the local level. The major changes in the local level will impact the country as a whole. Hence, it will assist to achieve the target of carbon dioxide emission by curtailing emissions from major sources. The heavy industry of the Wales is a major source of the carbon dioxide emissions.
The decarbonisation of the climate of emerging and developing economies can also achieved with the help of future fund promised by the Welsh government. It will also enable the country to negate the adverse impact of the steel industry on the socio-economic benefits and health. Thus, the action of the Welsh government at the local level will bring sustainable development in the country by decarbonisation. It will strengthen the position of the Wales as globally responsible nation due to its positive contribution towards the climate change. As the country already came out of its industrial revolution, it may turned itself into low carbon sustainable economy through low carbon revolution. The Low Carbon Delivery Plan published by the Welsh government is considered as a significant step towards it. It contains 100 proposals and policies for all areas of economy (Roberts, 2016). Another cross government plan that may result in reduction of harmful emission from the steel industry include Prosperity for all- A Climate Conscious Wales. Therefore, the government of Wales is committed towards the climate change through reduction of air pollution due to the steel production. The higher prices of the energy prices also hampered the performance of the steel industry and increased the burden of the company. As a result, it caused dramatic increase in environmental pollution in the country. Though, the government of Wales implemented several policies and measures in order to control the pollution generated from the heavy industries. It was currently unable to eliminate the environment pollution generated from the steel industry through the adoption of the environmental solution mandated by the government of Wales. Therefore, it required strategic approach and strict regulatory compliance to achieve the target set by the country.
Conclusion
The part of the United Kingdom, Wales is a one of the developed countries of the world. The robust performance of the industries during the period of industrialisation brought significant impact on the economy of Welsh. The growth and performance of the economy was based on the dependence on heavy industries such as iron and steel industry. These industries also created huge employment generation in Wales (Blumberg, 2018). However, the crisis led by the Great Depression caused the economic downturn in the Wales. There was also negative impact of reliance on the steel and iron industry. Thus, eventually the economy moved towards the light, service and tourism industries.
Despite presence of these industries, the role of the steel industry on the economy Welsh remained considerable. Therefore, it became essential for the government of Wales to control the environmental impacts caused by the heavy industries like steel industry. The production of steel generated large amounts of air pollution, which resulted in poor air quality. Along with air pollution it also degraded the quality of water. As the harmful gas emitted from the steel industry affected the human health and performance of overall country, it resulted in market failure due to externalities (Salisbury et al., 2015). It compelled the government of Wales to take necessary steps in this regard. The breakthrough technologies and innovation may help the steel industry to convert the harmful products into a sustainable product. The concept of the greener economy can also restored with the help of making low carbon, socially inclusive and resource efficient economy.
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