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[bookmark: _Toc215098536]Introduction
Achieving Net Zero emissions has become a central objective for governments and industries seeking to mitigate the impacts of climate change. In this context, the circular economy has emerged as a key strategic framework for reducing resource consumption, minimising waste and decarbonising supply chains. Unlike traditional linear models of “take-make-dispose,” a circular economy strives for restorative and regenerative systems that keep materials in use for as long as possible. This supports Net Zero by reducing carbon, promoting resource efficiency and enabling low carbon production pathways (De Giovanni 2022)
For resource intensive sectors such as steel making, the transition to circular models is increasingly necessary as environmental regulations tighten and societal expectations move toward more sustainable industrial practices. Circular strategies – such as increased scrap recycling, renewable energy integration, closed loop logistics and sustainable packaging – can significantly reduce carbon emissions across the value chain. To manage and measure this transition effectively, organisations must rely on robust sustainability and evaluation frameworks that integrate environmental, social and economic dimensions.
This report examines these requirements in detail and applies them to a real world case study: Tata Steel’s transition from blast furnace production to electric arc furnace steel making in its South Wales plant in Port Talbot. Supported by UK Government policy and investment, this approach demonstrates how applying circular economy principles to what was once an unknown future for UK Steelmaking to a now clear path to sustainability and Net Zero.


[bookmark: _Toc215098537]Requirements for evaluating sustainability in logistics and supply chain management 
Effective sustainability evaluation across supply chains requires a holistic assessment of the environmental, social and economic performance of supply chains. This aligns with the “triple bottom line” framework, which argues that sustainable logistics must support people, planet and profit simultaneously (Akkucuk 2018; Fritz 2022)
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Fig 1- Triple bottom line framework
[bookmark: _Toc215098538]Environmental sustainability requirements 
Environmental sustainability evaluation focuses on minimising ecological impacts across sourcing, production, transport, warehousing and end of life stages. Key requirements include:
· Carbon footprint assessment: Measuring direct and indirect greenhouse gas emissions across all supply chain stages is essential, particularly in high carbon industries such as steel production. Carbon metrics must incorporate raw materials, energy use, transports, waste and downstream impacts.
· Life cycle assessment: Determining environmental impacts from cradle (raw material extraction) to grave (disposal / recycling), including energy consumption, emissions, waste generation and resource depletion. These assessments help compare production routes (e.g. blast furnace vs electric arc furnace) and supply chain configurations. Using a supply chain view help to identify “hotspots” where interventions can yield the greatest environmental benefits (Fritz 2022).
· Resource efficiency metrics: Monitoring energy use per tonne of steel, scrap utilisation / recovery rates, water consumption, waste / by product generation (e.g. slag), pollution levels (air and water) and recycling / reuse yields.
· Traceability and transparency: Traceability systems help document material flows across a global supply network and verify compliance with environmental standards. As Misha et al. (2018) empathise traceability is an essential component of sustainable supply chain governance, enabling quality control and ethical sourcing.
[bookmark: _Toc215098539]Social sustainability requirements
Social sustainability ensures that logistics and supply chain systems support workforce wellbeing, ethical labour practices and community welfare. Key criteria includes:
· Assessing labour practices throughout the supply chain – from extraction to production to logistics and recycling.
· Worker safety and the mitigation of operational risks.
· Community engagement, especially when supply chain changes affect local jobs and infrastructure.
· Managing transformational impacts, such as re-skilling or redundancy support when industrial processes transition (e.g. closing blast furnaces)
Social sustainability is critical for achieving a “just transition” where decarbonisation does not impose disproportionate burdens on workers or communities.












[bookmark: _Toc215098540]Economic sustainability requirements
Economic sustainability involves operational efficiency, long term viability, resilience and risk management.
Key evaluation factors include:
· Cost effectiveness: Evaluating raw material costs, energy efficiency, logistics operations and waste reduction impacts.
· Supply stability and resilience: Reducing dependence on volatile global raw material markets (such as imported iron and coking coal) by adopting local circular resources (e.g. domestic steel scrap). This enhances resilience to geopolitical disruptions.
· Risk management and return on investment: Investing in sustainable technologies often requires significant upfront cost. Evaluations must take into consideration long term savings from lower emissions, improved efficiency and compliance with regulatory frameworks.

Together, these environmental, social and economic dimensions provide a comprehensive framework for evaluating supply chain sustainability and guiding transition strategies toward Net Zero.









[bookmark: _Toc215098541]Case study: Applying sustainability evaluation to Tata Steel’s transition to electric arc furnace steelmaking 
[bookmark: _Toc215098542]Emission reduction through EAF technology 
The decision by Tata steel to replace its traditional blast furnace with a modern electric arc furnace (EAF) at its Port Talbot steelworks offers a compelling real world example of how sustainability and circular economy evaluation criteria can be implemented in heavy industry. Under the plan Tata Steel is investing £1.25 billion in the project with up to £500 million being provided by the UK Government.
From an environmental standpoint, the shift to EAF steelmaking substantially reduces carbon emissions. According to Tata Steel the new facility could reduce the companies “direct emissions by 50 million tonnes over a decade” and maintain an annual output of approximately 3 million tonnes of steel per year (Tata Steel 2024). By replacing traditional blast furnace operations – which rely on iron ore and coal – with an EAF that primarily uses scrap steel, the supply chain transforms from primary resource extraction to one based on secondary materials, thereby reducing the environmental burden on mining, ore transport, coke production and other associated emissions.
Resource efficiency and circularity are further enhanced. The EAF route allows the use of UK sourced scrap, promoting domestic recycling infrastructure (opposed to the reliance on imported materials). This supports circular economy goals by “keeping materials in use” and reducing waste associated with primary steel production. As Tata Steel notes, the project aims to secure the UK’s steel making capability while promoting a “green, modern future-ready business”. (Tata Steel 2024)
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Fig 3 How electric arc furnace steelmaking works
[bookmark: _Toc215098543]Circular economy integration
The EAF route aligns with circular economy principles by:
· Increasing the use of domestically sourced scrap steel
· Reducing reliance on primary raw materials
· Promoting closed loop supply networks
· Minimising waste from coke ovens, sinter plants and blast furnaces
This shift enhances resource efficiency and support Net Zero ambitions.
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Fig 3 – EAF Steelmaking and the circular economy
[bookmark: _Toc215098544]Traceability and scrap quality assurance
A scrap based system requires robust traceability mechanisms to track material origin, quality and compliance – reinforcing the importance of transparency across supply networks (Mishra et al. 2018)

[bookmark: _Toc215098545]Social sustainability application
The transition board involves significant workforce restructuring. Tata Steel has acknowledged that up to 2,800 roles could be affected during the transition period (Tata Steel 2024). In response:
· A £100 million transition board, co-funded by the UK government and Tata Steel has been established to support retraining, job placement and community initiatives.
· Voluntary redundancy schemes, worker support programmes and re-skilling opportunities have been introduced to mitigate social disruption.
These measures illustrate the role of sustainability evaluation in safeguarding workers and ensuring a just transition.

[bookmark: _Toc215098546]Strengthening supply chain resilience
By shifting from imported coal and iron ore to domestic scrap, Tata Steel reduces exposure to international commodity volatility. This enhances supply security and shortens logistics chains.

[bookmark: _Toc215098547]Long term cost benefits
Although capital intensive, the EAF model offers lower operational costs over time through:
· Reduced carbon levies
· Lower energy consumption per tonne of steel
· Streamlined material processing

[bookmark: _Toc215098548]Government policy and financial support
The UK Government’s investment reflects broader industrial strategy goals:
· Decarbonisation of heavy industry
· Preservation of domestic steel capacity
· Support for circular material economies (UK Government 2024)
Government policy thus plays a central enabling role in economic sustainability by reducing transition risk for companies undertaking large scale decarbonisation.







[bookmark: _Toc215098549]Conclusion 
The transition to a circular economy is fundamental for achieving Net Zero emissions across global supply chains. Evaluating sustainability in logistics requires attention to environmental impacts, social welfare and economic resilience. Tata Steel’s transition to electric arc furnace steelmaking demonstrates how these dimensions interact in practice and highlights the importance of government support in enabling large scale industrial decarbonisation.
The case study illustrates that circularity– through increased scrap use, waste minimisation and domestic material loops – is both an environmental necessity and an economic opportunity. Social considerations remain critical, particularly where industrial restructuring affects local communities and employees. As shown in the Tata Steel example sustainability evaluation must therefore adopt a holistic approach and multi-dimensional perspective that incorporates policy, community and long term strategic planning.
A circular economy strategy, supported by robust sustainability evaluation and government-industry collaboration, provides a credible pathway for heavy industries to contribute to Net Zero whilst maintaining competitiveness and social responsibility.
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