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According to the Ellen MacArthur foundation (2013) the linear economy follows a ‘take-make-dispose’ pattern. Companies extract raw materials to convert and use in new products to sell. Once finished, left over materials are often discarded as waste, while companies continue to collect new raw materials for products. According to the United States Environmental Protection Agency, in 2018 around 146 million tons of waste ended up and landfill sites globally, astonishingly around 43% of the waste dumped was made up of raw materials. The introduction of the linear economy dates as far back as the industrial revolution, a time where “production and resources are considered to be unlimited, and economic benefits are placed above all other criteria” (“Circular economy vs linear economy”, 2019) The primary focus of the linear model was economic, with little regard for social and ecological impacts. The linear model was fuelled by the vast amounts of cheap resources being widely available to businesses. Businesses focused on selling quantity with the sole aim of increasing revenues, therefore it was easier and cheaper for any leftover waste such as packaging to be thrown away instead of reused. Creating the linear economy. 
The circular economy has been defined as a “economic system of closed loops in which raw materials, Components and products lose their value as little as possible, renewable energy sources are used and systems thinking is at the core” (David Elisha, 2020) Similarly, the Ellen Mac Arthur foundation (2013) emphasised that the circular economy must be restorative by intention. An economy that intentionally relies on renewable energy sources, eliminates the usage of toxic chemicals, and purposefully reduces waste through careful design. A circular economy adopts a ‘Take-make-use’ pattern. Firstly, Products are designed to be reusable from the start, Secondly, instead of disposing the leftovers as ‘waste’ a circular approach would take any leftovers and put them back through the production process giving them a new life. Lastly, to create a truly zero waste economy renewable energy must be utilised. 
The differences between the linear and circular economies are clear. The circular economy focuses heavily on becoming self-sustainable, with great emphasis on social and ecological issues. Tackling these issues through business with careful and thoughtful planning, aiming to preserve the worlds eco system. An ideal circular economy would be one that relies only on recyclable materials and renewable energy sources. The circular economy is a new business model that focuses on economic growth and sustainable development. 
In comparison, the linear economy relies on the assumption that natural resources are unlimited and in constant supply. Therefore, the need for reusing materials and products is little. Value is created in this economic system by producing and selling as many products as possible. The side effects of mass production following this model include, large amounts of waste ending up in landfill and lots of non-renewable energy sources used within the production process. The linear economy model does not incorporate social or ecological issues into its ideas for growth. 
As we learn more about environmental sustainability, it is evident that continuing to follow a linear economic model would be problematic in the near future. One of the biggest problems from a linear economy is the quantity of waste that makes its way to landfill sites. At land fill sites “High levels of methane gas and C02 are generated by rotting rubbish in the ground” (Brooks, 2016) These greenhouse gasses created from landfill waste are greatly contributing to the process of global warming. As well as realising these toxins into the atmosphere landfill sites pose a dangerous risk beneath the surface. The most serious form of water contamination is called ‘Leachate contamination, King (2017) stats that leachate is a highly odorous black or brown liquid that commonly contains heavy metals, such a lead, and volatile organic compounds. there is great risk of water contamination if this liquid from landfill sites reaches the earths waterways. 
Multiple sources such as Lorenz (2020) and Puiu (2018) suggest fossils fuels could become extinct as early as 2071. A major problem for the linear economy as a growing population increases demand, pressuring business to increase output. Increase in demand means more energy is put into manufacturing using up the earths supply of fossil fuels at a greater rate. The use of fossil fuels for energy also creates an increase in carbon emissions and pollution. Continuing to follow a linear economy model will see the extinction of the earths raw material and fossil fuels while simultaneously destroying our eco system. 
The circular economy model offers a solution to the issues raised through a linear model. There are seven key elements to a circular economy:
1. Prioritise regenerative resources.
2. Design for the future
3. Preserve and extend what has already been made.
4. Rethink the business model.
5. Incorporate digital technology.
6. Use waste as a resource.
7. Collaborate to create joint ventures. 
(Circular economy, 2018)
Preserving and extending the life of what has already been made will massively reduce the quantity of waste ending up in landfill, which will directly reduce the amounts of greenhouses gasses being released into the atmosphere. Less waste gathered in landfill will also reduce the risk of water pollution caused by leachate. Prioritising renewable resources such as wind and solar is a great solution to replace the usage of limited fossil fuels. Renewable sources of energy do not release carbon dioxide as seen when using fossil fuels to produce energy. 
A share economy shares the same ambitions as a circular economy, they both aim to reduce unnecessary waste. The development of the share economy relies on massive change in consumer behaviour, as it encourages consumers to move away from traditional product ownership but still have access to products or services through leasing and renting. A share economy offers plenty of potential benefits including: 
· Flexibility – Flexibility: One of the things consumers appreciate when using or working in the sharing economy is the ﬂexibility. In this market one does not have to “own” what is being used – making travel, change, and schedules more customisable than ever.
· Independence: For those who do not care for traditional ofﬁce work, sharing economies do not require professional working environments, so there is no need to stay put in an atmosphere that suit ﬁt your personality. The best example for those is the large amount of coworking spaces that are accumulating.
· More sustainable use of resources: A sharing economy helps consumers to earn money by renting out under-utilised goods or resources. For example, renting out a home using Airbnb, expensive tools from one’s garage, cars, or even sharing the rest of the leftover groceries in the fridge before going on a holiday. All of these helps to reduce waste – if only in a small way – and provides a way for items to be resold and repurposed instead of just thrown away. 
TATA Steel 
Tata steel is one of the world’s most geographically diversified steel producers, with operations in 26 countries and commercial offices in more than 35 countries. TATA Steel (2021) Tata steel is one of the highest ranked steel producing companies worldwide with its India production estimated to be at 12.26 million tons and sales of 12.13 million tones in the 2018 financial year. (Jaganmohan, 2020) Tata Steel Holds a mission of becoming world leaders in sustainable steel. By Innovating for tomorrow and making a positive impact today. 
Tata steels “manufactures a comprehensive portfolio of high-quality strip and long products, ranging from hot-rolled to metallic coated, pre-finished steels, alloy steels, profiles and construction systems.” (“Products”, 2021) Tata large steels portfolio of products allows them to supply a range of industries from engineering, Automotive, Construction and packaging. Tata steel are well renowned for their ethical practices and in 2018, were awarded as ‘the world’s most ethical company of the year’ by the Ethisphere institute, A record sixth time the company has received such award. (Jamshedpur, 2018) 
Tata steel strongly believe that the future of the economy is circular, and steel is the perfect industry to enable a circular economy. The life cycle of steel demonstrates the ability it has to become a fully circular material. Although the recycling of steel depends on its end use, on average over 85% of steel, at the end of its first useful life is recycled. Over 99% of steel from scrap cars is recycled and 99% of structural steel us recycled or re used when a building is demolished. Currently in Europe, over 70% of steel packaging is recycled, which is significantly more than any other packaging material. ("Circularity of steel", 2021) To become a truly circular economy we already know it is not just about recycling old products of but also becoming more sustainable in the whole production process. 
Tata steel has adopted a 4-R strategy to achieve higher material efficiency. Reduce, Reuse, Remanufacture and Recycle. Tata steels focus is to eliminate waste and preserve value through the infinite use of resources. 
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(‘Sustainability’, 2021) 
Tata steel has identified problems in the four key areas of the 4-R strategy and has implemented changes to how they operate to overcome these issues. An investigation into these four areas found problems and the solutions tata steel have used to become more circular. 
[bookmark: _Hlk62136587]Problem - Value added application for coal mine wastes, iron ore fines and by-products from the plant including Blast Furnace and LD Slag. (‘Sustainability’ 2021) 
To overcome this problem Tata steel have spend over 12 billion euros on research and development. Tata steel have turned to new technologies to recover these values and efficiently use the waste. Some of the solutions they have come up with are, injecting coal tar and waste oil into blast furnaces, creating drying facilities for blast furnace slag and creating reclamation facilities for used oil. Achievements accomplished through these processes include over 10Kt of recycled slag has been used to make paver blocks in the steel works instead of being wasted.  
Problem - Recycle and reuse steel scrap piled up in the scrap yards to extract full value. (‘Sustainability’ 2021)
Tata steel’s solution was to set up a department dedicated to recycling steel. In South wales, Tata steel have created a department dedicated to recycling packaging steel. Offering end of market steel packaging a new life. 
Using this initiative Tata steel have managed to recycle more than 3 billion steel cans a year. (Kelsey, 2013) This recycling initiative has had a great impact on landfill sites with a massive reduction on steel packaging being wasted. 

Problem: Utilising steel plant waste after recovery of metallic iron (‘Sustainability’, 2021) 
Tata steel’s solution to this problem is to achieve 100% utilisation of this waste economically by adapting and using innovative chemical treatment processes. The impact of doing this can increase crop productivity by increasing the Macro and Micro nutrients contents of agriculture soils. 
SWOT:
Strengths: 
Tata steel has a strong brand image, As mentioned earlier in the investigation, they have received awards for their ethical behaviour’s multiple times. Efficiency is one of Tata Steels greater strengths, through investing vast amounts in research and design Tata steel have become more efficient with electricity usage, saving around 358000 Kcal/tonnes of chromite agglomerates per annum. Secondly, High-performance energy-efficient steel manufactured by Tata Steel enables downstream consumers to reduce the quantity of steel in applications, thereby reducing the overall energy consumption. (‘Eco initiatives’, 2021) being responsible with energy usage and finding new ways to save energy is a prime example of following the circular economy model. 
Weaknesses: 
Two weaknesses of tata steel business are present in different sectors of the business. Firstly, the labour force of their Indian sites is productive enough. Tata steels Indian workforce has not undergone any requisite training that makes them skilled enough for the industry, way below the global standards. (‘S&P’, 2020) Secondly, the failure of Corus in the European market. Tata steel bough Corus in 2007 for a fee of around $13 billion, however come 2016, Corus which is the UK department of tata steel was back up for sale. A major setback for the company as it delayed the growth substantially. 
Opportunities: 
Tata steel has a great opportunity to further enhance their image within the circular economy by increasing the percentage of steel packaging they can recycle. Departments are already in place to achieve this goal, but they must influence consumer behaviour to achieve high numbers of recycled packaging. 
Threats: 
One threat tata steel face is the competition from steel alternatives, Aluminium has been widely touted as the lightweight alternative for steel mostly in the aerospace and automobile industries. If these industries began using alternative materials tata would loose out heavily as they supply huge amount of steel to that industry. (‘S&P’, 2020) Competition from Chinese steel suppliers pose a massive threat because of the rate that these businesses produce steel. The amount of steel coming from china has flooded the market and caused devaluation in the steel industry because of the cheap prices they are offering it at. (Antonioli & Angel, 2013) 
A challenge I believe Tata steel can overcome to cement their place in the circular economy is achieving 100% recycling of waste steel packaging, such as cans and tins. Food tins and cans can be recycled over and over so there is little need for them to end up in landfill, the procedures are already in place because tata steel already use old steel packaging to create new products. The challenge is changing consumer behaviours, I believe this is achievable through education. Encouraging consumers to make an effort when disposing of waste and contribute to a circular economy. Achieving a higher percentage of recycled steel will help the steel industry keep up with growing demand. 
To conclude I would just like to revisit some of the key principles of a circular economy and link them to the current workings of Tata Steel, Design for the future, Tata steel have already invested over 12 billion euros into research and development, this is a great investment for not only the business but also the society and environment the business serves. Preserving and extending the life of what has already been made. Tata steel use 100% recycled steel to create new steel packaging products, addressing a global issue of ‘throw away’ products clogging up landfill sites. Lastly, collaborating to create joint ventures, essentially creating a new product of paver slabs through only using recycled waste. Through ethical business and the application of the circular economy model they have managed to address and influence change on global issues. Adopting a circular economy model benefits not just the business itself but also the society and environment it resides in. 
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