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[bookmark: _Toc197511716]Executive Summary
The following explains which Enterprise Resource Planning systems LSN Diffusion uses and how these are integrated into its organisation, focusing on how this affects its supply chain and its logistics processes. This essay will examine the operational effectiveness, coordination, and visibility improvements the ERP system brings to the businesses' sales, procurement, inventory management, production, and logistics functions.
There is a review of the vendor and type of deployment (cloud-based or on-premises), modules applied to their ERP, and the level of integration with the other business systems and supply chain partners.
We will look at the enhancements and benefits that Artificial Intelligence could bring to LSN’s Diffusions' current ERP system.

[bookmark: _Toc197511717]Introduction 
In today's highly competitive business environment, companies are constantly looking to improve efficiency, optimise operations, and streamline decision-making. Enterprise Resource Planning (ERP) systems offer a solution to these business requirements by integrating various business functions into one interconnected centralised platform (Monk & Wagner, 2012). Supply chain and logistics management have been transformed by improving coordination between departments, streamlining procurement, automating production planning, and improving inventory management, all while offering real-time visibility throughout the manufacturing and shipping processes (Chopra & Meindl, 2019).
Efficient supply chain operations make sure resources are utilised effectively, costs are kept within acceptable limits, and the finished product reaches the customers on time (Rushton et al., 2017). By using an ERP system, organisations can streamline workflow, mitigate inefficiencies in their supply chain, and reduce delays in manufacturing and customer fulfilment (Jacobs & Chase, 2020).
Warehouse Management Systems (WMS), Supply Chain Management (SCM), and Transportation Management Systems (TMS) are common modules that can be integrated into an ERP system. This integration enables a business to optimise procurement, track inventory levels, and maximise the efficiency of its logistics coordination (Gattorna, 2017).
[bookmark: _Toc197511718]Organisation Background
LSN diffusion is a small to medium-sized manufacturer of atomised alloy powders, supplying the following sectors all over the world: aerospace, automotive, defence, glass moulds, oil and gas exploration, heat exchangers and energy production. Operating from a single manufacturing facility near Swansea, they have 100 employees and a turnover of £33,500,000. Their biggest markets are Germany, North America, South Korea and Japan. Depending on the size of the orders or the urgency, the following methods of shipping would be selected: Domestic and International couriers or Road, Sea, and Air freight specialists. They hold the following ISO accreditations: ISO 9001, ISO 14001, and ISO 27001
They manufacture three main alloy categories: Iron, Nickel, and Cobalt and offer the powder in different particle sizes depending on the customer's requirement or application. All products are certified using an onsite laboratory to ensure conformity and consistency.
Each alloy has its own unique recipe and atomising method: Dry gas, Water or hybrid (both gas and water). The alloy is melted in a furnace, and the molten metal stream is poured through a jet of water, nitrogen gas or a mixture of the two. This causes the molten stream to cool rapidly, creating fine powder, these are then sieved into different size bands.
[image: ][image: ]



[bookmark: _Toc197511719]ERP system applied in the organisation 
LSN Diffusion uses a mix of cloud-based and on-premise ERP systems. The main system is called i2i and was custom-built by a local company called Zolto. This cloud-based Enterprise Resource Planning system offers a more cost-effective solution that allows remote access, scalability, and seamless integration across all departments.  
The main advantages over the more traditional on-premises solution:
· Lower start-up costs and a subscription-based user license keep costs low.
· Regular automatic updates ensure the latest features and security patches are applied to all users' accounts.
· Scalability either up or down based on the organisation's needs.
· Seamless integration with other systems.
· Automatically backs up data, and virtual copies are stored in multiple locations to ensure the business's continuity should the need for disaster recovery arise.

LSN Diffusion also uses Sage X3, which is an on-premises solution that offers greater control over the data and infrastructure. This is used for the business's financial transactions: invoicing customers, the company's payroll, and paying debtors and taxes. 
This on-premises solution offers:
· Reduced long-term costs, even though the initial investment is high (purchase of software and hardware), the long-term expenses are lower as there are no ongoing user license fees.
· Greater control over sensitive data (financial, customer, and employee). Access is strictly controlled by the IT department as part of its ISO27001 accreditation.
· Improved performance due to data being stored on-site and uninterrupted access, as the system is not reliant on the internet.
These ERP systems are used for different parts of the business. The sales, manufacturing, certifying, and logistics are dealt with by the i2i ERP, and Sage deals with the financial side of the operation. 
[bookmark: _Toc197511720]Current Modules applied to ERP and what business processes they support

Between the two ERP systems, LSN Diffusion can integrate and centralise the following modules of their business:
· Procurement – Improves efficiency by managing supplier information, purchase history, and calculating demand. Raw materials records are available, which show date of purchase, country of origin, place of purchase, costs, certificate of conformity, and usage. 
· Inventory Management (WMS) – Both raw materials and finished goods are controlled via i2i. Every batch has a unique bar code ID, which links to a chemical analysis, a record of particle size, weight, and stock location. Finished goods records also show which raw materials were used, who created the charge make-up (picked raw materials required), date of manufacture, method of manufacture (Dry gas, Water or Hybrid), which furnace was used, how and who screened the product, and certificate of conformity.
· Production Planning (MRP)– Schedules production requirements based on customer demand. Calculates raw material demand, number of furnace melts based on yield data, and asset resource availability. Links sales order information to production work orders (packaging requirements).
· Production Performance – Every step of the production is recorded by scanning the batch bar code, which records: Alloy and part number, operator, production time (charge make up, melting, pouring, and screening (sieving)), and temperatures. These are linked to a Qlik dashboard for BI analysis and display, which shows performance and OEE.
· Customer and Sales history (SCM)– Contains all customer information: description of business, locations, purchaser details, customs broker, agreed Incoterms, sales history, agreed terms of sales/payment terms, and areas for future growth.
· Financial Management – Handles financial reporting, accounting (invoicing and payments to debtors), payroll, and budget control. 

[bookmark: _Toc197511721]Current integration to other systems involving any supply chain partners

LSN Diffusion ERP system integrates the following into its supply chain network:
· Customer Relationship Management (CRM) – This streamlines supplier forecasting and coordination with various automotive, aerospace, and defence partners.
· Transport Management System (TMS) – Optimises logistics and transport within the supply chain network, especially to automotive partners who require additional levels of complexity regarding shipments (dedicated vehicles, delivery slots, and additional paperwork). 
· Material Requirements Planning (MRP) – Ensures efficient production planning and stock control of raw materials (just in time). Links to suppliers and distribution partners optimise demand and replenishment.
· Payroll and HR Solution – Combines the payroll (clocking system and absence management) with the Human Resources requirements (employee details, performance management, disciplinary and employment records, training and development plans and benefit administration). Employee clocking’s (which are facial recognition) are also used for the emergency evacuation roll call.

[bookmark: _Toc197511722]Challenges of the current ERP application and its integrated systems

LSN Diffusion faces the following challenges with its ERP systems:
· Integration of 3rd party software - Various vital software packages cannot be integrated due to being incompatible with the ERP software architecture. These are on-premises and act as stand-alone steps in the production process. 
· Slow development - Development is included in the supplier's contract; however, as they only have a small development team, updates, customisation, and enhancements take longer than desired.
· Scalability to match business growth – LSN has grown by over 50 employees in recent years and multiple new departments have been created. Due to the supplier's small development team, when new departments and responsibilities have been created, there have been delays in integrating these into the ERP system.
· Security and contingency plans – Sensitive business data and system backup need secure storage. Constant investment is required to prevent cyber intrusion and to retrieve data and systems in the event of a cyber or ransom attack.

[bookmark: _Toc197511723]Suggestions of which ERP modules or systems should be further integrated 
LSN Diffusion could improve and optimise its current ERP by implementing the following:
· Adding Artificial Intelligence to its production planning and procurement – AI could be used to improve demand forecasting, inventory planning, and to detect patterns or potential disruptions to the supply chain.
· Using Artificial Intelligence in sales – Using AI to analyse customer sales history, industry growth, financial details, and public information on current and future projects. This can be used to prompt sales calls, reach out to customers automatically with tailor-made personalised marketing, or to enhance the overall customer service experience
· E-commerce and marketplace integration – Increase sales and provide an enhanced customer experience by creating and integrating an E-commerce module to the website. By integrating this with the ERP, Orders can be fulfilled quickly and tracked through every step of the process, with automated communications sent to customers at every milestone. Overstock or obsolete stock can also be offered at special rates or to end users for increased margins.
· Blockchain can be used to enhance security, prevent fraud, improve traceability, provide transparency, and ensure data integrity.


[bookmark: _Toc197511724]Conclusion

LSN Diffusion effectively uses its ERP systems to link each area of the organisation together to improve efficiency, enhance visibility, and streamline processes such as procurement, inventory control, manufacturing, and distribution. However, there are areas of improvement where artificial intelligence could be implemented to streamline processes further, predict trends and demands, increase sales, and offer the customer an improved customer service experience. As technology advances, businesses must continuously adapt and upgrade their current ERP systems to meet the world's ever-evolving demands. The sales structure would benefit by adopting an improved online presence and developing an E-commerce arm of the business, which would open new areas for growth and improved profit margins.
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