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The application of big data in supply chain management
 Abstract
This report will look at, firstly, what is meant by the term big data and then move onto how this can be implemented to enhance and improve a supply chain. The report will look at a case study of how big data has been used previously within a supply chain to improve service to a customer by making resource acquisition more reliable and readily available, but also the challenges that were encountered during implementation. Concluding with how successful the case study has been and how it may be enhanced in future.
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Introduction
The term big data was first used in the late 1990’s, with most people giving credit to John Mashey for popularising the phrase in his presentation entitled “Big data and the next wave of InfraStress” (1998). But what does big data mean, Oxford English dictionary definition (2013) is “data of a very large size, typically to the extent that its manipulation and management present significant logistical challenges; (also) the branch of computing involving such data." But for a more detailed description Singh et al. (2016) breakdown Big Data into three causes Volume, Velocity and Variety (The three V’s) and what can impact them can be seen below (fig 1).
[image: ]
Fig 1 – The three V’s of big data and the causes
Basically large pools of data which can be manipulated and studied to identify trends or behaviours which can help supply chains predict consumer or customer habits. This data can then be used to bolster stocks or process facilities at key choke points to improve lead time to completion of a product or service.
Implementation of Big Data into a supply chain.
According to Galea-Pace (2020) from supply chain digital, Big Data refers to the vast amounts of data in structured and unstructured forms, that can help a business identify trends and patterns in human behaviour and interactions that can impact on business activities. This data is collected and analysed by supply chains to identify trends or weaknesses within a supply chain, which can aid decision making of those in charge to improve the supply chain.
The benefits of Big Data in a Supply Chain
Managers of supply chains can use big data analysis in a variety of ways to improve their respective supply chains by identifying trends or shortfalls. Improving demand planning is one of the basic advantages of big data, by identifying trends of existing and potential customers/consumers and as such supply chain managers can increase stocks at various production pinch points to react to a surge in demand, this activity can also aid a supply chain in reducing lead time to customers by having stock in the right place at the right time, which may be seen as advantage over competitors in the same market place.
Big data can also identify times when demand might be lower than usual and as such business can reduce stock holding especially on perishable goods, which in turn can reduce waste from a supply chain and lower cost as less materials will need to be bought in. The identification of lower market activity can also help businesses plan when the optimum time to do maintenance work on production units thus improving production availability in times when demand is high.
Also analysis market trends of raw materials or production material big data can identify when the right time to purchase at the best cost to business and also when the time to avoid making purchases to maximise a businesses profitability by keeping costs as low as possible.
Challenges of using Big Data
The main challenges of big data are as follows; Storage, Security, Data quality issues and Processing as outlined by Simplilearn (2023). 
· Storage – Big data requires big servers, whether these by physically based on the premises of business or rented cloud space these will have a cost to a business.
· Security – The security of a companies own servers are in their own hands and good online protection and encryption will suffice, these come with their own costs not only for the software but the updating, maintenance and employment of data security specialists within the business. By outsourcing storage to a third party via cloud based servers whilst the costs and expertise are moved to the storage company and one would expect a business offering the services to have high levels of security ultimately the protection is out of a supply chains hands.
· Data quality issues – One of the main challenges within big data is the quality of the data to be analysed. Initially this is in the form of collecting the right data to be analysed to get the right end result. But also identifying and eliminating rouge data that may have been anomaly to usual trends, whilst this data may not help in the form of big data and can unbalance a trend, it can be useful to identify what can happen outside of normally operating and be used for future problem solving or referencing.
· Processing – The act of reading, transforming and formatting the data itself is time consuming and requires expert interpretation. Having the right system in place to identify trends can be a costly exercise , but the benefits in the long term could easily out weigh this. Also the upkeep of data and evolution of the trends and behaviours requires monitoring and maintenance as business demands change.
Case Study – Tata Steel Order Fulfilment & Inventory Design (OFID)
The report includes a case study regarding how Tata Steel Colors Shotton used big data to create an Order Fulfilment & Inventory Design (OFID) model to improve supply, increase reliability and reduce stock levels for two of it’s sub divisions, Panels & Profiles (P&P) and Colorsteels. Tata Steel Colors provides a range of steel in different sizes, finished surfaces and colours to its sub division to process into finished products to their customers specifications, the aim of this OFID model was to help Tata Steel Colors increase the delivery performance into its sub divisions so that P&P and Colorsteels could reduce the lead time to their customers.
Collection of Big Data
To start building the OFID model the business first need to collect data, this data set was built up from sales orders between Tata Steel Colors and the sub divisions, invoiced finished stock between Tata Steel Colors and sub divisions and finally the invoiced finished material from P&P and Colorsteels to their respective customers. This data was comprised from years’ worth of digital records by the project team.
Processing and usage of Big Data
Once the data had been collected the project team went to work identifying trends in the frequency that every combination of size, finish and colour was manufactured by Tata Steel Colors and the completed yield that this was then invoiced to the sub divisions and compared this to the actual usage by the P&P and Colorsteels when creating their end customers material and the frequency that this material was then produced and invoiced. Each combination of finish, size and colour was then given a weekly design average that was required for P&P and Colorsteels, from here the project team developed an algorithm which determined where and how much raw materials and stock should sit at various stages of the supply chain to enable Tata Steel Colors to react to sales from P&P and Colorsteels and replenish any material processed within one week, previously this would be a lead time of 3-4 weeks. As a secondary benefit it was also hoped that this could also help the sub divisions manage their WIP stock levels to reduce waste in the business.
Success of the project
Currently the project has been deemed a success as five months after implementation the delivery performance for the finish, size and colour combinations identified for improvement between Tata Steel Colors and its sub division sits at 94% material available, which has enabled P&P and Colorsteels to improve their lead time and delivery performance figures to their respective customers. As a bonus the amount of WIP stock in the identified material has dramatically fallen from 7,500tonnes (T) to 3,800T with an aim to bring it down further to 3,400T within the next six months.
Conclusion
As proved with the case study within, using Big Data in the correct way can vastly improve a businesses supply chain by reducing lead time to a customer and making a supply chains inventory stock more lean, which in turn can reduce costs and wastage. There are many obstacles and costs in acquiring Big Data, translating  the findings and implementing any changes recommended by the trends found, as such it is not a viable option for all businesses and a decision would have to be made to compare the pro’s and con’s on a case by case basis before going ahead with any project. The set-up of big data can be expensive and time consuming, but once up and running, if done correctly, maintaining and managing the process becomes easier and virtually cost free
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