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[bookmark: _Toc183181684]Abstract 
Each day can pose a new challenge within the transport sector. Geopolitical, climate change and energy security are among those that play a pivotal role as to the importance of resilient logistics. Being able to have the capacity to deal with, adapt and more importantly recover from disruptions in supply chain could make the difference between failure and success. In this report we explore defining resilience both robustness of a system and rapidity of recovery and understanding ways to mitigate risk and measures and tools that can be in place to ensure transport systems function in times of crisis. Unfortunately, we cannot always predict the severity of disruption, but we can learn and implement policies and tools to ensure we are pro-actively effective.
[bookmark: _Toc183181685]Introduction
There can be many ways to approach resilience within logistics. Depending on the size and location of disruptions, the impact can vary from local to global, anyone form producers to consumers can be affected. It is critical that transporters and logistics can manage these disruptions by applying risk assessments within their business to see where they are vulnerable. The Red Sea crisis is one case that is both recent and a prominent example of global impact caused by disruption. The crisis is linked to the Israel-Hamas war, the Iran-Israel proxy conflict, the Iran-United States proxy conflict, and the Yemeni crisis. The Suez Canal is an important transport link between Europe and Asia, connecting the Mediterranean Sea to the Red Sea through the Isthmus of Suez dividing Africa and Asia, with an estimated 12% of global trade passing through the Red Sea every year. However, since conflict began in 2023 many transporters are now choosing to take the 4000-mile detour around the cape (Partington 2024). Events such as this highlight the need for improved disruption management in supply chain logistics to ensure continuity, highlighting the significant trend of resilience planning (Grzybowska 2021). Carriers are facing a tricky situation where they must maintain their service levels, while also incurring higher fees and improve their own speed by meeting the demand of the consumers.
When disruption occurs in supply chain, it is too late to try to develop preventative solutions, which is why companies should be proactive in their approach to resilience. Identifying where your company is vulnerable and implementing steps to mitigate the risk is essential. No journey towards resilience will look the same and there are several ways to increase resilience. The below report will depict some key tools such as Advanced planning and Scheduling (APS), Integrated Business Planning (IBP) and Big Data how these tools are being adopted by companies seeking to reduce risks and improve resilience. 
[bookmark: _Toc183181686]The 4 Pillars of resilience 
[bookmark: _Toc183181687]Visibility
The first pillar of a resilient supply chain is visibility. Companies must have a clear understanding of their material flows, production processes, distribution strategies and the consumer demands. Having a broad knowledge of all stages in the supply chain and clear visibility leads to a more harmonious operation. “Continuous and global visibility of each link in the supply chain is crucial as it allows you to quickly and comprehensively identify all inherent risks in your logistics operations.” (Longeagne 2024)
[bookmark: _Toc183181688]Flexibility / Agility
Flexibility also referred to as agility within your supply chain allows you adapt to events or occurrences of disruption by reducing significant impact on schedules and costs. The strategic use of Big Data is now being applied to improve logistical flexibility. “The increasing adoption of advanced technologies, such as artificial intelligence and machine learning, reinforces this capability.” (Longeagne 2024) Using these tools enables us to facilitate real-time data management, which in turn allows us to make decisions that can be adapted to proactively respond to disruption. All businesses should strive to be flexible and agile in their approach to resilience.
[bookmark: _Toc183181689]Collaboration
Collaboration between supply chain members can be vertical or horizontal and can either be an operational issue or can involve strategic knowledge or innovation perspectives as a way for members to access complementary skills to improve chain performance. (Scholten 2014). This approach has evolved towards a supplier and partner diversification strategy. Each link of the supply chain collaborating and sharing information jointly to improve synchronization of operations. Studies show this brings many benefits such as higher visibility, flexibility and can reduce lead times and costs. Vertical collaboration is described as involvement of different members in the chain stages such as suppliers, manufacturers, customers. Horizontal is when different organisations who are working at the same level collaborate for information. Collaboration can help companies before, during and after disruption, as they can share experiences between them to be able to increase their ability to handle any future risks.
[bookmark: _Toc183181690]Control
The final pillar of a resilient supply chain is control, having the ability to establish and implement procedures to improve the control of your supply chain. Most companies and organisations were heavily affected by the impacts of the pandemic especially with delays from suppliers. Prior to the COVID-19 pandemic, Just-in-time (JIT) management system gave companies the ability to reduce inventory on hand which in turn reduced warehouse space required and a faster turnover of profit. In contrast the just-in-case (JIC) strategy which evolved from the (JIT) system is where companies strategically stockpile to gain a competitive advantage on the market. (Ramesh 2022). In response, and in the pursuit of resilience, many companies have now adopted the JIC strategy to proactively prepare themselves.
[bookmark: _Toc183181691]Advanced planning and Scheduling (APS)
APS (Advanced Planning and Scheduling) seeks to solve the problem and focus on the operational activities related to decision making. “For many companies, technology advancements, such as an APS solution, can help improve both internal and external supply chain management through better connectivity, visibility, and collaboration” (Visgaard 2023). APS systems use complex mathematical algorithms to forecast demand, provide the capability to simulate different scenarios for planning, decision support, and to schedule on-line as well as off-line. Advanced planning systems enable companies to optimise plans which satisfy multiple objectives. (Steger-Jensen 2011) 
[bookmark: _Toc183181692]Integrated Business Planning (IBP) 
If implemented correctly IBP routinely reviews both the current and projected business performance. “Integrated business planning first requires multi-disciplinary stakeholder collaboration and alignment, which can be very difficult to achieve in practice and the importance of which is often underestimated” (Shutay 2018). This collaborative process helps ensure resources are aligned and regulated against business objectives across operations, supply chain and finance, companies seeking to improve resilience should benefit by using this tool. 
[bookmark: _Toc183181693]A Multidimensional Approach
This comprehensive approach incorporates various enablers and strategies, while also refining a resilient mindset within the workforce. “Delivering capabilities to build resilience demands an updated approach to planning that pulls together a wider range of stakeholders to improve speed, flexibility, and responsiveness throughout the supply chain network” (Visgaard 2023). 
Using advanced technology enables businesses to enhance their operational efficiency, visibility, and real-time decision-making capabilities. The use of these tools and processes helps companies to create a robust and flexible supply chain network, by reducing disruptions whilst also creating new opportunities, and delivering excellent value to customers, a truly multidimensional approach. 
[bookmark: _Toc183181694]Big Data
As the complexity of our data increases, the need to invent new technologies that allow us to cope grows. The four key concepts of Big Data are Volume, the amount of information produced; Velocity, the speed at which data is created; Variety, the diversity of data; and Veracity, the accuracy of the data collected. Dozens of terabytes of data are being produced every second, the data generated around us comes from various platforms such as social media, streaming devices, IoT devices and voice over IP communications (Valogianni, 2021). Studies have also demonstrated the effectiveness of Big Data application in enhancing the capabilities and resilience of the supply chain process by improving overall lead time. (Talwar 2021) Embracing Big Data further supports the supply chains to be able to return to normal after disruption has occurred. Big data solves the connectivity issue of long-linked supply chains by making them linear, enabling smooth data flow. (Engelseth 2018)
[bookmark: _Toc183181695]Summary
To create a competitive business environment, it has become more vital than ever for organizations to fortify their resilience when it comes to logistics. The cause of disruption can be extreme and to understand what resilience means, companies should focus on more sophisticated technologies. IBP and Big Data are providing real-time insight to be able to mitigate the negative impact of adverse trade and logistical events. Resilience is not just a defensive measure it is a proactive approach that ensures long-term competitiveness. Companies that understand and effectively implement tools as depicted in the above report, will be better equipped to navigate the complex and ever-changing global logistics landscape. 
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