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The Application of Big Data in Supply Chain Management
Abstract –

In this report, we will be looking at how the supply chain can use big data to enhance and improve their operations. Firstly, we will need to look and understand what a supply chain is, and what big data is, and how it is used in supply chain logistics. We will look to review a number of cases where big data has previously been used in a supply chain to improve a specific function and identify the strengths and weaknesses of big data in the cases, whilst also assessing how big data improved or deteriorated the functions. We will conclude with an overview of all the cases we looked at, and what key information was common in all, finalising with how using big data in supply chain logistics can be enhanced in the future for a greater efficiency and benefit.
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Introduction – 
A supply chain is described as the ‘flow of materials, goods and information (including money), that pass within and between organisations, linked by a range of tangible and intangible facilitators, including relationships, processes, activities, and integrated information systems’ Peck (2006) Big Data is characterized by a dataset with large properties in volume, variety, and value (The three V’s) (Ohlhorst, 2013). But what does this mean? Cambridge Dictionary definition (2021) says that big data is ‘very large sets of data that are produced by people using the internet, and that can only be stored, understood, and used with the help of special tools and methods.’ In basic terms, big data allows us to bring together large pools of data which can be manipulated and studied in supply chains to identify trends, changes and behaviours, which ultimately allows us to predict future trends and behaviours, and while big data cannot be used to predict every issue a company may face, big data can be used for to help businesses improve their efficiency and operations. In this report, we will look to cover how companies are able to achieve this. Big data can then be used to improve supplier relations and improve efficiency from start to finish. (Krzysztof Witkowski, 2017) thought that ‘Big Data enables service providers to optimize logistics processes, improve customer service, and presents “a promising starting point for developing new business models”.’

Application of Big Data in Supply Chains -
Big data is fundamental to businesses to drive innovation and to grow their market share. According to Thomas Y. Choi et al (2020) “The objective is to identify and understand patterns, to explore relationships among mission critical variables to help organizations make better business decisions”. Whilst Big Data can be used to improve multiple systems and operations, it also gives business the opportunity to reduce costs, reduce the number of unhappy customers, and make better business decisions. With the introduction and adaptation of technology to the business world, it is absolutely fundamental for businesses to introduce Big Data into their processes and operations, or they allow the risk to fall behind competitors as they begin to innovate and adapt to the problems the market creates, which Big Data would have predicted. 


The Advantages of using Big Data in Supply Chain – 

Forecasting - 
Over the past few years, the supply chain has really highlighted a need for flexibility, with a number of disasters that have very negatively affected the supply chain, such as Covid-19.  One way that businesses can use big data in their supply chain is through the use of Forecasting. Forecasting means to predict future outcomes through the use of past and present data. Businesses can use big data to predict future demand trends, and to plan accordingly to an increase or decrease in demand. This will then mean they can keep costs low, but increasing or decreasing supply, and maximising profit. “Companies using customer analytics report 115% higher ROI and 93% higher profits than the ones who do not” (Sanaa Mughal 2024, as cited by Mckinsey). One business who does this so well, is Amazon, who uses big data to drive business decisions, such as identifying demand patterns and changes in seasonality demand. By employing data analytics, Amazon are able to turn the raw data of customer sales and the market condition into market awareness, and understanding which allows their ability to forecast how demand will change and prepare for all scenarios. By doing so, Amazon have been able to maximise profits, and their ROI and dominate their market share.

Risk Management - 
Another way Businesses can use big data to their benefit, by magnifying their profit and market share, is through risk management. Risk management means to identify, evaluate and finalize a fix to prevent a risk becoming a failure. Every business in the world will experience a threat to an area of their business, which they will need to overcome and mitigate. By analysing date from multiple sources, such as social media, news channels, and big data feeds, businesses are able to identify global issues that may affect their supply chain.  Natural disasters, such as hurricanes and earthquakes, can seriously affect the supply chain of a business, and thus must be accounted for when they occur. Businesses will not necessarily be able to predict an earthquake, but by using big data, they can predict how supply of their goods and customer requirements will change as a result of. By analysing various sources such as news feeds, businesses can put in place contingency plans to minimize the decrease in sales, profit and overall business performance, and ultimately prepare for worst case scenarios.  
Visibility - 
Supply chain visibility is defined as the ability to monitor and access the relevant components and information of the supply chain from one end to the other that is key to improving operations. By using big data, supply chain visibility helps businesses better manage unpredictability, boost efficiency and improve operations. There are multiple areas of the supply chain that big data can give visibility, as seen below in fig 1
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Fig 1 - How Big Data Enhances Supply Chain Visibility
All of the above contribute to giving a better service to the customer, and increasing the chances of the business retaining customers, and therefore sales, gaining a higher market share. Without having visibility of what is on the horizon for a business, they will face great uncertainty when dealing with issues. Having a high visibility is often dependent on the state of the economy, for example when an economy is stable and growing, businesses will tend to have high visibility and good projections of where they are heading. However, when the economy is unstable, for example in a recession, businesses will have little visibility of where they are heading and how they are projected to perform. Using big data can massively contribute to visibility in both a stable and unstable economy, as it provides insight into predicted sales and revenue, which the business can then use to create strong supply chain visibility.

The Challenge of using Big Data in Supply Chain Management – 
The use of big bata in supply chain logistics, does come with many concerns and risks that businesses will need to balance to ensure the usefulness and effectiveness of big data. One of these challenges to businesses is how to correctly store big data. Storing big data can be done in two ways, either off site or on site, with a server that can be accessed through the internet. Virtually the data will then be stored in disks for the business to use at their will. If a business is to store big data sets on site, they will need to ensure that they have the correct firewalls, and encryption to prevent malware attacks and unauthorised entries. Security is imperative to businesses who will need to protect their big data, which will include customer information, payment details and company statistics. Alternatively, businesses who use big data can also store this offsite, through a subcontracted business. In doing so, businesses will not have to worry about security of their data as the subcontractor will no doubt have their own security systems and processes. The business will then be able to access the data through cloud servers or by creating physical copies of the data, such as tape backups. However, perhaps one of the biggest challenges of using big data in supply chain management is ensuring the quality of the data you are collecting. Businesses must identify and sypher through anomalies to the correct data, to ensure the quality and accuracy of the data they will be analysing. However, businesses must take the anomalies with a pinch of salt, as they can be used to track and assist with problems that may crop up outside the normal operating procedures and be used for future problem solving needs. Altogether, there is a long list of challenges and risks associated with using big data in supply chain management, and they all lead to one main overall issue, which is cost. It is expensive for businesses to purchase the necessary space to store big data sets, and this cost only increases as businesses begin to harvest and attain more data. ‘Amazon conducted a study on the costs associated with building and maintaining data warehouses, finding expenses can run between $19,000 and $25,000 per terabyte annually’ (Bruno Aziza, 2019) On the flip side, businesses will also have to pay their subcontractor if they decide to store their data off site, meaning the storage of big data will consistently cost the business money, regardless of the issues and problems it may identify and solve. Further proving the cost of big data to businesses.


Case Study - 
At Honeywell Aerospace Technologies Yeovil, there is many different ways they use big data to improve efficiency in their supply chain. One of these ways, is through determining the site’s efficiency per employee, and per job. Honeywell Aerospace Technologies is a worldwide business, who at the Yeovil site, primarily focuses on the production and repaid of life support systems, and environmental control systems. Honeywell is able to calculate the site’s efficiency by importing data from SAP, using this against a job’s allocated time, which will then tell Honeywell how employees are performing, which jobs are difficult to put to stock, and ultimately how the overall site is performing. Honeywell is able to do this by recording the time it takes for a job to be started and to when it is finished, giving the business an estimate for each employee and job if they are overperforming or underperforming. Honeywell then uses this information to motivate employees by giving them goals to increase their efficiency hours. This is a good measuring tool for the business as they are able to closely manage their factory hours, whilst also greatly understanding how long parts take to manufacture, which will increase customer relations and decrease operating costs.  

Conclusion - 
As shown in the advantages, and through my case study, using big data in the correct way can massively improve businesses supply chain, by improving all areas of said supply chain. There are countless positive results to come out from using big data in the supply chain, such as improving visibility, and making a supply chains inventory stock leaner. However, there are many costs associated with the application of big data, and obstacles the business must consider. It must be effective enough and have the scope to be used on multiple areas of the supply chain to make it a positive introduction and change. Altogether, if done correctly and efficiently, it will only bring positive change to a business, and therefore increase the businesses worth, market share, and potential customers and profit. 
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FROM DATA TO DELIVERY: BIG DATA'S IMPACT ON SUPPLY CHAIN VISIBILITY
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