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Introduction – 
In this report we will be looking at the how logistics and supply chain management operates within an increasingly complex and dynamic environment, which can be characterised by globalisation, ever changing demand, constrained resources and increasing customer expectations. (Asad, 2024). This can be seen especially at Safran Seats GB, where it is under constant pressure to improve its efficiency, enhance its operational resilience while also trying to manage uncertainty across all the interconnected supply chain networks. Some traditional analytical approaches can sometimes be insufficient for capturing real-world complexity, this leads to a growing reliance on digital modelling and other simulation tools to help with decision making. 
This report will focus on the application of digital modelling and simulation program used by Safran Seats GB, some of these include the use of Altair HyperWork simulation suite for digital modelling and biochemical analysis and the numerical simulation of aircraft seats. (Default, 2026). There are additional digital tools used in Safran Seats GB’s development workflow including 3D cad for design, VR environments for customer reviews, 3D printing and laser cutting these help create prototypes and mock-ups for future customers. One of the newest systems is the use of virtual reality hardware, for design reviews and assessments of packaging. (Jobserve.com, 2026). Through the report ill aim to demonstrate how modelling and simulation can help support strategic and operational decision making in supply chain environments. 
What is modelling and simulation – 
Supply chain modelling involves the building of abstract or mathematical equations of how goods, money flow and information flows from suppliers to customers. (www.tutorialspoint.com, n.d.)
Modelling and simulation in supply chain refers to the creation of virtual representations of supply chain processes and testing. (www.sciencedirect.com, n.d.) Also, how they behave under different conditions to improve the decision-making process along with efficiency and resilience of the business.  This method is used to help represent the real-world systems and test and examine how they work and behave without using the actual system itself. 
Modelling – This involves creating a simplified model or real-life system/process. This will include diagrams, mathematical formulas, diagrams or computer-based representations that capture key features of a particular system.
Simulation – A business simulation, is used for experiential learning method. This helps replicates real-world business scenarios in a risk-free environment. It allows participants to engage in decision-making processes’, problem-solving and strategic planning within a stimulated market condition. (Celemi, n.d.). Business simulations are widely used in corporate learning programs, to help lower risk and cost, strengthen cross functional understanding, and improve decision making. 
An example of this could be a factory production line and how different things affect output. By seeing how adding more workers or machines affects output.  Modelling and simulation help us understand, test and improve systems efficiently and safely before applying costly changes in the real world. 

Benefits of Modeling and simulation 
Modeling and simulation can provide significant benefits for Safran Seats GB, where the products are very complex, highly regulated and safety is critical. Some of the benefits include reduced development time. Digital modeling allows engineers to test and develop designs before prototypes are built. (Krag, 2017). It also allows engineers to use multiple design ideas and iterations and run them quickly and efficiently. The certification of a new design seat can be very lengthy. Dowhan, 2026, states the importance and complexity of this process. With the implementation of modeling and simulation it can result in faster time-to-market for new seat programs. This can also help with cost reduction, as it reduces the need for numerous prototypes, the physical testing of crash and fatigue testing, which is very expensive. Aerospace Testing International is a company which helps with this. (Eden, 2025) shows the complexity of this process. It can also help with the early detection of issues, helping avoid costly redesign later in the products design and lifecycle. 
Another Benefit could be the improved design quality and performance. Using Finite Element Analysis (FEA) can also help improve design quality and performance. It allows engineers to simulate the structural strength that different crash loads can have, weight optimisation, ergonomics of the seat and how individual parts work and how man, and importantly passenger comfort. This can allow for higher performing lighter and more competitive seats. Which is a major influence on airlines today. The mathematics of aviation sustainability are stark. Every kilogram of weight reduction translates directly into fuel savings and emission reductions across an aircraft's operational lifetime. (Moore, 2025). Critically, and most importantly, a major benefit of modeling and simulation is enhanced safety and certification support. This is a critical part of meeting strict standards for FAA and EASA compliance. Simulation can help produce strong evidence for certification and safer products.
These are all especially relevant to my role within the supply chain at Safran Seats, as it directly impacts supply chain operation, it helps with the forecasting of demand and help with planning. Simulation models can identify and predict future demand, this can be based on Program schedules, airline orders and historical trends, with more accurate forecasts, allow for fewer shortages or excess stock. This is especially important for Safran seats for numerous reasons, these being the complex seat systems, like integrating IFE, electrics etc into the seat structures. It can also help with helping to meet the strict aerospace regulations and then also meeting the high, customer expectations for airlines and passengers. Modeling and simulation is a core part of delivering safe, certified and competitive products. 

Challenges of Modeling and simulation 
Modeling and simulation within Safran Seats GB can present many challenges due to the complexity of and highly regulated nature of the aerospace industry. One of these difficulties is replicating the real-world operating conditions that the seats will go through. For example, stress, loads, vibrations and environmental factors. Within the use of digital models’ small discrepancies can affect certification causing major delays. Additionally, having to integrate many different departments and disciplines, like mechanical, electrical and materials engineering will require very sophisticated and specialized software tools and strong cross functional collaboration. This can be very resource-intensive and costly, and this complexity can be prone to data inconsistencies. (Whyte and Davies, 2021). Another change that could be faced by Safran is balancing model accuracy with computational efficiency, as using a highly detailed simulation will take significant processing time and highly trained individuals, this will ultimately slow the development cycle process. Furthermore, technology is always updating and changing and maintaining up-to-date models through the design process can be difficult. (Hal.science, 2026). This can be particularly seen when responding to evolving customer requirements or changing regulatory requirements. Finally, making sure simulation results align with physical testing remains critical as any mistake or mismatch can undermine confidence within the systems used leading to costly rework. 

Safran Seats – Use of Finite element analysis (FEA)
Finite Element Analysis (FEA) is a key modelling and simulation technique used by Safran Seats. It helps to optimise and analyse the structural performance of aircraft seating. FEA is the application of FEM equations, and it uses the same basis as many types of simulation software. It’s used to validate and test designs safely, quickly, and economically by creating virtual models of real-world assets. (ANSYS, 2025).  Within Safran FFA works by breaking down complex business and first-class seat structures into smaller elements, allowing engineers to simulate how each part will respond to forces such as passenger weight, impact loads and crash conditions. This helps with the prediction of stress, weakness points and deformation without the need for extensive physical testing. Safran Seats FFA is commonly used to evaluate seat performance under both dynamic and static conditions, helping support certification requirements by aviation authorities such as the FAA. Engineers can identify weaknesses early in the design process, helping optimise materials for strength and weight reduction helping improve durability and importantly safety. Using FEA, this approach does not only reduce development time and costs but also allows for more innovative and efficient seat designs to be achieved. (Bahill and Madni, 2023)
Issues of using Finite Element Analysis (FEA) within Safran Seats GB 
Although the use of FEA at Safran Seats is highly beneficial, there are also a few challenges and issues. One of these being trying to replicate accurate seat behaviour. Aircraft seats need to need to meet strict FAA requirements that involve dynamic crash conditions and different weight and load cases. This involves extremely detailed models, which are very time consuming to develop and validate. This also involves engineers continuously redefining models to ensure a reliable outcome (Arxiv.org, 2024). Another challenge is the high cost and high resource demand that’s associated with FEA Simulations. Testing and developing a new seat would require multiple scenarios and significant processing power and time, this can ultimately slow down the design process, increasing lead times, which is a massive issue within the airline industry at present. (Aerviva, 2026). 
This has clear links to supply chain, and how products are designed, sourced, manufactured and delivered. By using FEA engineers can optimise materials and reduce materials without compromising the overall strength, this then influences material selection, supplier requirements and cost reduction strategies. By using more efficient, lighter components it helps reduce raw materials and transportation costs. However, there are issues that arise with the ordering of parts after relying on FEA simulations, some models are frequently updated to meet regulations and airlines specifications. This can lead to changes in parts, affecting procurement and causing disruption to suppliers. Any inconsistencies between simulation data and real-world testing can result in increased costs and potentially delays across the supply chain. 
Solutions For Safran Seats - 
There are a few practical solutions that can be implemented within Safran Seats GB to address some of the challenges faced when using FEA, particularly in relation to cost and supply chain integration. 
Firstly, by adopting a model-based systems engineering approach (MBSE), this can help improve integration between simulation, design and supply chain teams.  MBSE is a Model-based systems that uses models to support the entire lifecycle of a system, from conception and design to verification and validation activities, through to decommissioning. (IBM, 2023). This helps create consistency across departments and helps reduce errors caused by disconnected data. This can help improve collaboration and ensure design updates are communicated to suppliers, helping reduce disruption. (Bansal, n.d.). 
Secondly, Safran could introduce standardised modelling practices and validation procedures. By creating clear guidelines for FEA model set up, the company can improve the accuracy and reduce redesigns which can be very expensive. In addition, improving the cross-functional collaboration between engineering and supply chain teams. By involving supply chain teams in earlier design and simulation processes it can help ensure materials selected through FEA are readily available and cost effective, this can help prevent late design changes helping improve delivery schedules.
Finally, by implementing a robust change management system helping reduce frequent design updates, by tracking these it helps ensure all stakeholders including suppliers are kept up to date with latest design date, again minimising inconsistencies and avoid delays or rework within the supply chain.  




Conclusion 
Modelling and simulation play a vital role in enabling Safran Seats GB to operate effectively and efficiently within the highly complex and dynamic aerospace supply chain environment. As increasing customer expectations, stringent regulatory requirements and globalization continue to shape the industry, the traditional methods alone are no longer sufficient to keep up with competitors and make informed decisions. Digital modelling tools, Including FEA help provide a powerful means of analysing, validating and optimising designs in a cost-effective and safe way.
This Report also highlights the challenges associated with modeling and simulation, such as the difficulty of replicating real world conditions, high input demand, data inconsistencies and the impact of frequent design changes have on the supply chain. It shows that these systems, although extremely helpful, must be carefully managed to ensure reliability. 
The use of modern technologies brings clear advantages, these include reduced development time, improved product quality, lower costs and enhanced safety. FEA allows engineers to simulate real world conditions and identify possible issues in the early development stage, helping contribute to a more efficient and competitive product. From a supply chain perspective, modeling and simulation can help improve forecasting, material planning and the overall efficiency of Safran, helping us meet regulatory standards and customer expectations. 
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