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Data Handling & Business Intelligence – Report on Tesco PLC
Executive Summary
This report discusses the potential of Tesco PLC, a major UK-based retailer, to use Business Intelligence (BI), Data Warehousing (DW), and Data Mining (DM) as a basis of strategic decision-making. It takes a critical look at the latest trends of BI, including real-time analytics, cloud-based warehousing, and AI-driven data mining. The report examines the way in which Tesco data warehouse has helped the company to improve its operations through the integration of its sales, supply chain and customer relationship systems information. Two data mining methods, clustering and association rule mining apply to the customer segmentation and market basket analysis of Tesco. It also advises the application of Power BI and RapidMiner in predictive analytics as well as visual reporting. Ethical and security issues, including the GDPR compliance, data privacy, and cybersecurity are considered. Lastly, the report recommends the introduction of interactive dashboards to monitor the performance metrics in real-time to facilitate the long-term data-driven strategy of Tesco.
Introduction
One of the largest multinational retail companies with headquarters in the United Kingdom are Tesco PLC that operates in more than ten countries. The organisation receives huge amounts of data daily in its online and physical stores and its sales transactions, supply chain data, and customer behaviour in its Clubcard loyalty programme. This renders Tesco a good subject on the study of Business Intelligence (BI) application in retail business (Tesco Plc, 2025).
This report aims at assessing the roles of BI, Data Warehousing (DW) and Data Mining (DM) to improve the operational and strategic decisions made by Tesco. The report will start by giving a summary of the current trends in BI, DW and DM and then proceed to the discussion of the Tesco data warehousing applications. It subsequently reviews appropriate data mining methods and predictive analytics tools that can be used in the case of Tesco. Prior to providing appropriate reporting and dashboard solutions, ethical and data security concerns are evaluated. The report ends with final findings and recommendations.

Trends in BI, DW, and DM
Business Intelligence (BI) is a collection of processes and technologies that converts raw data into useful information, hence informing decisions made in organizations. This science is a systematic way of extraction, consolidation, and interpretation of information to render evidence-based advice to the stakeholders on strategic and operational measures (Mohammed et al., 2024).  
The systematic storage of large amounts of data that is generated by several heterogenous sources in a central repository is known as Data Warehousing (DW). With this architecture, it is possible to perform queries efficiently and carry out more analytical functions, so that the decision makers can access and process information as fast as possible with a high level of integrity.  
Data Mining (DM) is the systematic discovery of patterns, correlations, and new trends in large amounts of data by using statistical methods and machine-learning algorithms. The field is concerned with knowledge transformation of raw data with high dimensions to data that can be used to identify relationships not known before, predict, and guide the process of optimisation (Zhou et al., 2024).  
Modern BI discussion puts a significant focus on the real-time analytics, data warehousing in the clouds, and the incorporation of the artificial intelligence (AI) features. Business organizations like Tesco have adopted cloud computing to successfully handle the growing data volumes and to enable accessibility within the various departments. The shift to self-service BI also allows managers to create insights on their own, which minimizes the use of specialized IT departments. In addition, AI and machine-learning applications are improving predictive analytics and automating the interpretation of data to reduce the speed of decision-making.  
The Kimball data-warehousing architecture offers an architecture to the current BI systems, with special emphasis laid on dimensional modelling and star schema designs to boost the query performance. In a complementary manner, CRISP -DM model provides a systematic method to the data-mining lifecycle, which makes sure that the business understanding, data preparation, modelling, and evaluation phase are in line with strategic goals (Tehreem Naeem, 2019).  
The implementation of a strong data warehouse, as it is in the operational environment of Tesco, aids in consolidating the data, which allows the decision makers to obtain integrated reports on the performance of the organization in terms of sales, logistics and marketing. This integration enhances better forecasting, inventory-management, and customer-engagement practices. By matching its BI strategy with current technological trends Tesco is still strengthening its competitive advantage by its use of data informed decision-making.

Data Warehousing in the Organisation
The data warehouse (DW) is a central repository, which brings together structured and unstructured information that has different sources in an organisation. It allows data to be cleansed, organised, and stored permanently so that they can be retrieved and analytically processed easily. In the case of Tesco, the DW forms the basis of the Business Intelligence processes, hence aiding in making decisions on all levels of the organisation (Oracle, 2023).  
Tesco has a large amount of information under its control that includes point-of-sale (POS) transactions, online order, inventory information, and customer loyalty programme information. By integrating these uncoordinated data streams into one DW, Tesco guarantees that the decision-makers will have access to correct and timely information. To illustrate, sales and inventory information are combined on a daily basis which allows managers to track inventory turnover, fast moving products, and modify procurement operations.  
The key benefit of adopting a DW at Tesco is that it will improve access to data and efficiency in its operations. Instead of having various independent systems, each of the departments is enabled to access one source of truth. This helps to have standardised reporting and ensure uniformity in key performance indicators (KPIs). As an example, marketing and supply-chain departments can work together and jointly organize promotions using past sales data stored in the warehouse.  
Strategically, DW will enable Tesco to make long-term decisions based on trend analysis and forecasting. Through the analysis of multi-year sales data, Tesco can identify the seasonal demand trends and optimize the stocks. Additionally, the inclusion of external data sources, including meteorological predictions and macroeconomic variables, are also used to optimize predictive models, which can make a proactive plan (Fatricia, 2024).  
The Kimball architecture is more specifically related to the data-warehousing design at Tesco. It uses a dimensional model which uses fact and dimension tables and therefore allows easy querying of millions of records. The architectural framework supports the dynamic reporting tools like Power BI, where the Tesco executives can visualise the performance metrics in near real-time.

Data Mining Techniques
Data mining helps to extract workable patterns on large volumes of data at Tesco, hence leading to customer understanding and planning of operations. Two of the most notable analytical methods that are relevant to Tesco include clustering and association rule mining.
Clustering divides customers based on common characteristics, including the number of purchases, their basket value, and the type of products they like. Tesco can use this strategy to categorise the consumers into segments like low-end consumers, high-end buyers, or high internet users. The insights that are obtained can be used to make specific promotions, offer individual discounts, and the best product placement strategies. Clustering can be done using software packages such as RapidMiner or SPSS Modeller which use algorithms such as k-means or hierarchical clustering (Griva et al., 2018).
Association rule mining determines the relationship between frequently purchased items. This ability can be utilised by Tesco through market-basket analysis and, thus, identify product affinities, such as when customers buy bread, they also buy butter. This knowledge may be used to optimise the store layout, cross-selling campaigns, and on-line recommendation engines. The algorithm can be applied using Apriori or FP-Growth algorithms in data-mining systems.
The two methods are aligned to the strategic goals of Tesco to increase its sales, build loyalty among its customers, and enhance its inventory management. With the implementation of such data-mining techniques, Tesco will be able to develop evidence-based marketing choices and more precisely predict the future consumer trends.
Predictive Analysis 
Predictive analytics utilises historic data to predict future events and, therefore, help Tesco to predict the customer demand, control the stock levels, and maximise the pricing policy. This can be done using a number of tools with different features and advantages of usability (AtliQ, 2024).  
PowerBI is an innovative business-intelligence system that provides advanced predictive solutions based on a seamless connexion to Azure Machine Learning and Python scripting. Its visual dashboards enable Tesco analysts to build predictive models in interactive reports. In addition, Power BI is known to facilitate data automation hence providing real time updates based on the warehouse and point-of-sale systems at Tesco.  
The SPSS has advanced statistical modelling and regression analysis that makes it appropriate in the implementation of complex forecasting like customer-churn or elasticity of pricing. An open-source analytics platform, RapidMiner offers easy to use drag-and-drop predictive-modelling capabilities, which are best suited to quick experimentation with machine-learning algorithms (Edward and Karan, 2025).  
The most practical solution in the case of Tesco is the PowerBI, because it has the ability of seamlessly integrating with current Microsoft systems, is scalable, and has interactive reporting features. The tool allows managers to see the projected demand trends, automate reporting processes and improve data-driven decision-making processes within organisational departments.

Ethical and Data Security Considerations
The implementation of Business Intelligence (BI) and analytics systems provokes a set of ethical and security issues. The United Kingdom Data Protection Act 2018 and the General Data Protection Regulation that Tesco must comply with ensure that the company processes data lawfully, transparently, and well-balanced. The data collected through the Clubcard loyalty programme about the customers requires that there be express permission and that this information is only used in good faith commercial purposes (TESCO, 2024).
One of the ethical issues is data ownership and privacy. Tesco needs to openly reveal the processes by which the customer information are obtained, stored, and used to maintain the trust of the consumer. The threat of re-identification can be addressed by using the techniques of anonymisation and pseudonymisation.
Security wise, Tesco must secure data through encryption, multi-factor authentication, and role based access control to avert unauthorised ingress. The internal risks, including the misuse of the employees, and the external ones, including cyber-attacks, should be overcome by strict governance and regular audits. Implementing the ISO 27001 standards can be used to improve the information security architecture of Tesco (Lee, 2012).

Reporting and Dashboard Solutions
Implementation of efficient Business Intelligence (BI) reporting systems can be used to transform raw data into actionable information to the organisational decision-makers. Tesco is in a position to implement interactive dashboards, which will use Power BI or Tableau, hence, it will be able to afford real-time visibility of key performance indicators, including sales performance, inventory turnover, and customer satisfaction.
Some of the key performance indicators (KPIs) that could be displayed in dashboards include total sales revenue, average basket size, stock availability, accuracy of delivery time, and effectiveness of promotions. Managers are also given the opportunity to philtre such metrics by stores, regions or period of time and this allows them to respond quickly to changing trends. As an example, an abrupt reduction in the sales of the product may trigger automatic warnings to the supply-chain team to examine the possible inventory problems (Twin, 2025).
The dashboards at Tesco can be able to absorb data in its data warehouse (DW), online and supplier systems, which will provide a complete picture of its operations.
The automated reporting systems also eliminate the workload burdens and promote consistency between departments.
Adopting the solutions, Tesco will be able to achieve real-time monitoring, enhanced cooperation, and increased transparency of data all of which is invaluable to agile, evidence-based decision-making in a competitive retail environment.

Conclusion
The current paper illustrates that Tesco can successfully use Business Intelligence, Data Warehousing and Data Mining to improve operational and strategic decision making. The analysis identifies the topical trends in BI, such as real-time analytics and AI-powered insights, and makes use of the prevailing theories, including the architecture of Kimball and the CRISP-DM model. Information consolidation through data warehousing is also supported, and clustering and association rule mining are used to identify patterns of customer behaviour that can be used to support targeted marketing strategies. Forecasting and visualisation capabilities are enhanced by predictive tools, such as Power BI and RapidMiner. Responsible BI practises are still concerned with ethical and security issues, such as GDPR compliance and data protection.
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