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LSN Diffusion Ltd is a leading manufacturer of water- and gas-atomized powders for applications in brazing products, additive manufacturing, and surface engineering.
LSN has established net-zero goals and is embedding sustainability practices into its operations to help achieve this goal.
The areas that they have identified to help them achieve their goals are as follows:
Circular Economy Integration
LSN focuses on material recovery, waste minimisation, and lifecycle optimisation to help in its circularity approach.
· Recycling and reusing powder: LSN reclaim unused and out-of-spec powders for reprocessing, which reduces reliance on virgin raw materials.
· Closed-Loop sourcing: Working with local scrap suppliers to reuse high-grade waste.
· Process innovation: collaborating with Swansea and Leeds University on yield and atomising improvement projects to improve efficiencies.
Management and Governance
LSN’s management practices help reinforce their sustainability goals:
· ISO14001 Certification: environmental management systems are embedded across its operations.
· Supplier benchmarking: LSN’s environmental, social, and governance criteria are used to evaluate and qualify existing and new suppliers, ensuring procurement aligns with its net zero goals.
· Strategic partnerships: Collaborates with industry bodies and academic institutions to share best practices and to help scale sustainable innovations.
Sustainable Logistics practices
LSN's sustainability strategy relies heavily on efficient logistics:
· Localised supply chains: To source virgin and scrap raw material regionally to support circular flow and to reduce transport emissions.
· Load consolidation: To optimise routing and scheduling to optimise efficiency and reduce resources and emissions.
Impact and Progress
LSN is constantly looking for new ways to reduce natural resources and emissions:
· Waste Reduction: Reuses out-of-spec powders and scrap metals to reduce landfill and the requirement for Virgin raw materials.
· Carbon Footprint: By sourcing locally and using energy-efficient atomisation processes, LSN can lower its carbon emissions.

[bookmark: _Toc214284379]Introduction
As global industries pivot their operational processes towards circular economies and explore low-carbon solutions, LSN Diffusion recognised the strategic need to align its operations with Net Zero goals and is adopting strong environmental stewardship to help them achieve these goals.
This report will explore how LSN Diffusion has embedded sustainability into its management and logistics practices by applying research, process innovation, and utilising strong strategic partnerships. They have been able to transform their supply chain and their production systems to reduce emissions, to enhance their resource efficiency, and to support their long-term resilience (Frontiers, 2024). This has all been achieved by leveraging circular economy principles, which include: material recovery, waste minimisation, and lifecycle optimisation (McKinsey & Company, 2022). They have invested heavily in new resources and technologies to help work towards their net-zero goals. This includes a new roof on their manufacturing facility to allow for the installation of solar panels and megawatt battery storage to capture unused electricity generated.
The following details LSN’s approach to sustainable logistics, Environmental, social, and governance-aligned supplier management, and closed-loop manufacturing. 
This report will give insights into how atomised powder production (which traditionally consumes large quantities of energy and natural resources) can evolve to meet the demands of a decarbonised future (RSC Sustainability, 2024).
[bookmark: _Toc214284380]What is Sustainability?
Environmentally conscious individuals recognise the importance of preserving natural resources and the need to address the urgent challenge of climate change. Businesses are in a position to implement changes that can majorly impact or influence these changes. Sustainability is about creating systems and processes that can emphasize responsible resource use, minimise harm to people and the planet, and promote long-term thinking (Ben-Eli, 2017).
The definition of Sustainability is “the practice of meeting present needs without compromising the ability of future generations to meet their own needs” (Watson & Wolfe, 2023). This is about balancing environmental health, social equity, and economic viability (Investopedia, 2025).
There are three pillars (Environmental, Social, and Economic) that guide sustainable development; these help businesses evaluate the impact of their decisions across multiple dimensions (Sustainability Success, 2025). There are three key principles that help establish a framework: Ecological integrity (maintaining a healthy environment), Intergenerational equity (ensuring future generations have access to resources), and adaptive change (reacting to changing environmental and social conditions)(GEF Institute, 2018).

[bookmark: _Toc214284381]What is the Circular Economy?
To achieve net zero targets, businesses need to change from the traditional linear economy (where resources are consumed and then disposed of at the end of life) to a regenerative economy, which aims to eliminate waste, keep materials in use, and regenerate natural ecosystems (Ellen MacArthur Foundation, n.d.).
There are three core principles to a circular economy
· Eliminate waste and reduce pollution (products designed to minimise environmental impact, which include reduced emissions, landfill waste, and toxic substances) (Greenly, 2024).
· Circulate materials and products (materials are remanufactured, refurbished, reused, or recycled, which extends the lifecycle and reduces the consumption of virgin materials) (Carbo Europe, 2025).
· Restore ecosystems (regenerate nature, use renewable energy sources, and support biodiversity) (Reconomy, n.d.).

[bookmark: _Toc214284382]What is Net Zero?
Net Zero is the balance between the amount of greenhouse gases emitted into the atmosphere by an individual, business, or country and the amount removed (which may be by a direct saving or by offsetting (reforestation))(British Business Bank, 2025; Carbon Trust, 2025).. 
Key concepts
· Reducing Emissions: Using cleaner energy, efficient transport, and sustainable manufacturing methods to reduce Carbon Dioxide, Methane, and other harmful greenhouse gases (FSB, 2025)..
· Carbon Removal: Using natural (Forests) and technological (carbon capture) (Green Small Business, 2025) methods to offset any remaining emissions.
Why Net Zero matters to businesses
· Regulatory pressure: Industries and governments are setting mandatory Net Zero targets, aligning with international agreements like the Paris Accord (Institute of Sustainability Studies, 2023).
· Customer and investor demand: Environmental, social ,and governance-conscious stakeholders expect transparency on climate action plans (Carbon Trust, 2025).
· Operational resilience: Cost savings and supply chain stability are often byproducts of reducing emissions (FSB, 2025).
[bookmark: _Toc214284383]Benefits of a Circular Economy
A circular economy offers many benefits, but requires businesses to rethink the traditional linear “take, make, and dispose” model (Yeoh, 2023).
By adopting a closed-loop system, businesses need to rethink how they design a product, use raw materials, and recover materials at the end of life. By adopting this approach, they are able to keep resources in use for as long as possible (Atasu et al., 2021). 
Key Benefits
· Conserve natural resources: helps preserve ecosystems by lowering raw material extraction through recycling materials (McKinsey & Company, 2017).
· Reduces wastes, emissions, and pollution: minimises landfill or incineration of waste by designing products for reuse, repair, and recycling (Vitolla et al., 2025).
· Strengthens supply chains' resilience: Using material recovery and local material suppliers can reduce dependency on volatile global supply chains (Atasu et al., 2021).
· Drives economic efficiencies: Encourages innovation in product design, reverse logistics, and remanufacturing to lower material and energy costs (Yeoh, 2023).
· Supports Net Zero commitments: Aligns business with stakeholder and regulatory expectations for sustainable operations (Lu & Serafeim, 2023.

[bookmark: _Toc214284384]Challenges of a circular economy
Even though there are many benefits to an organisation adopting a circular economy, these changes can come with complex real-world challenges:
· Lack of infrastructure: Underdeveloped or cost-prohibitive reverse logistics systems (Faircado, 2024).
· Economic viability: Recycled materials availability may be less consistent than Virgin materials. High upfront investment into new equipment, technologies, or training (Lupu, 2025). 
· Design and material complexity: Products not designed to be disassembled, reused, or recycled. Potential contamination of materials in the recycling process/chain (Vitolla et al., 2025).
· Regulatory, Cultural, or market misalignment: Market demand for a circular product is still in its infancy. Policies tend to favour linear models (Subsidies, licences, etc). Buy-in needed across multiple departments (Design, Procurement, and Operations) (ICC & EY, 2025).
[bookmark: _Toc214284385]Case Study
As more industries worldwide transitioned toward sustainable manufacturing and achieving Net Zero goals. LSN Diffusion recognised it must adapt its procurement and manufacturing processes to not only remain compliant with the ever-changing government regulations but to be a forward-thinking leader in the area of metal alloy powder production, as many of its customers demand both technical precision but also environmental responsibility.
LSN Diffusion has adopted and embedded circular economy principles, Net Zero targets, and smart sustainability practices into its operations. Through applied research, renewable energy integration, and ESG-aligned management, they are transforming their supply chain and production systems to reduce their emissions, recover materials, and help build long-term supply chain resilience.
LSN has integrated the following into its circular economy, sustainability practices, and net-zero goals:
Material Recovery and Reuse:
LSN reclaims any floor waste, air filtration, off-spec or unused powders, and reprocesses these into new batches, reducing waste and demand for virgin raw materials. Scrap metals are sourced locally to reduce the transportation miles and are then converted into high-grade atomised powder, helping to support closed-loop manufacturing.
Any material that can’t be reused in the manufacturing process is then sent for further processing by a metal recovery specialist before re-entering the supply chain.
Energy and Emissions Strategy:
LSN has strategically invested in a rooftop solar panel installation to generate clean electricity and to reduce its reliance on fossil fuels. Solar energy will be used to power the atomisation process and support auxiliary operations, contributing to its net zero emission reduction.
An upgraded factory roof was installed, which improves the energy coefficient of the structure. 
An on-site battery storage system is planned to store excess solar energy and to provide backup during peak demand, enhancing their energy resilience and independence from the grid.
Energy produced by its solar power complements its circular economy model by powering material recovery and powder reprocessing.
The solar installation demonstrates a visible commitment to sustainability, helping to enhance its brand reputation and its stakeholder trust. This initiative also helps support regional decarbonisation goals and contributes to Wales’s renewable energy targets.


Smart Logistics:
LSN integrated digital tools, predictive analytics, and collaborative planning to help its logistics department. These helped lower emissions and improve resource efficiency.
LSN introduced reusable containers for its shipments to reduce packaging waste and enabled return loops for powder recovery and container reuse. 
Raw materials and customer shipments are consolidated to reduce transportation emissions and optimise delivery routes.
Procurement dashboards and scorecards allow logistics data to be used when evaluating current and future suppliers. This enables informed decisions to be made based on all aspects of a supplier's performance, along with their net-zero goals and sustainability practices.
Partnership with freight forwarders includes carbon accounts and emission offsetting for long-haul shipments. Customers have the option to offset their emissions.
Logistics performance is tracked using ESG-aligned metrics (emissions per tonne-kilometre, reuse rate of packaging, and percentage of grouped shipments) and integrated into the department's KPIs. 
[bookmark: _Toc214284386]Conclusion
LSN Diffusion has embraced the move to net zero and has introduced numerous sustainable industrial practices: Smart Logistics, renewable energy integration, and circular economy innovations.
They are actively reducing their carbon footprint while enhancing their operational resilience. They are achieving this by reclaiming materials, optimising their transport, and investing in solar panels and megawatt battery storage.
The company's use of reverse logistics and ESG-aligned procurement demonstrates its commitment to resource efficiency and lifecycle thinking. By introducing smart logistics methods, it further supports their emission reduction and circular flow coordination. Their investment in solar energy, which is used to power the core atomising process, also reinforces its net-zero roadmap.
This case study highlights how applied research and introducing new systems can transform traditional operations into future-ready, low-carbon ecosystems that deliver economic, environmental, and stakeholder value.
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