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EXECUTIVE SUMMARY
This report purpose evaluates how business intelligence (BI), data warehousing (DW), and data mining (DM) can be used for support and for strategic decision- making withing Superdrug company an leading UK health and beauty retailer, The report examines current trends in BI, including cloud-based data warehousing, real-time analytics, and artificial intelligence (AI)-driven decision support systems, relevant frameworks, including Kimball’s dimensional modelling approach and the CRISP-DM methodology, are considered to demonstrate effective data management and analysis practices (Kimball and Ross, 2013; Schröer, Kruse and Gómez, 2021). Microsoft Power BI is recommended as the primary analytics and reporting tool due to its visualisation and forecasting capabilities. Finally, the report highlights key ethical and security considerations, including GDPR compliance, data privacy, and cybersecurity. Overall, the adoption of BI technologies can enhance Superdrug’s decision-making processes and long-term business performance.
INTRODUCTION
Superdrug is a United kingdom's leading health and beauty retailers, operates as extensive network of stores and as well a growing e-commerce platform, the company provides to millions of customers diverse range of cosmetics, skincare, healthcare and personal care products (AS Watson Group, 2025), Superdrug rely on data-driven decision-making to improve operational performance, customer satisfaction, and profitability. As the purpose from this report is evaluate how Business Intelligence (BI), Data Warehousing (DW), and Data Mining (DM) can support strategic decision-making within Superdrug. The report examines current trends and frameworks in BI, DW, and DM, and explores how a data warehouse can improve data integration and business efficiency. Superdrug Business intelligence technologies enable organisations to transform large volumes of data into meaningful insights that support business performance and organisational objectives. Therefore, the report examines current trends and academic frameworks relating to BI, DW, and DM and explores the role of data warehousing in data integration and decision-making, discusses relevant data mining techniques, recommends predictive analytics tools, evaluates ethical and security considerations, and proposes dashboard solutions to support real-time business monitoring and informed decision-making. (Negash and Gray, 2008).


TRENDS IN BI, DW & DM
Business intelligence (BI) is the process of using software and strategies to transform organisational data into actionable information to support decision making (Mudau, Cohen and Papageorgiou, 2024). Data warehouse (DW) is used to collect, store and manage massive amounts from current data and historical data from various departments, therefore (DM) involves systems with more structure focusing on patterns, relationships, or development to organize data into facts (measure analytic) and dimensions (context of analysis). (Mudau et al., 2024).
· Business intelligence (BI) is the support to many organizations a significant advance in cloud computing, real time analytic and artificial intelligence (AI), one example trend is accessing all the data and analyse in real time a well can work with historical data, this trend works perfectly with Superdrug retail, supporting faster decision making by monitoring sales performance, inventory levels, and customer behaviour in real time (BI) (Superdrug Stores plc, 2025), another key trend is cloud data warehouse, this trend develop the cloud based solutions and offers greater scalability,  flexibility and cost efficiency, for Superdrug cloud warehousing could facilitate the management of large values of consumer, sales, and supply chain data while reducing costs. (Elgendy and Elragal, 2016). 
· (AI) Artificial intelligence transform the integration system to identify patterns, predict future trends, and automatically regenerate analytical task, the (AI) offers big benefits in the quality, transparency, and ethical use of customer information, while helps with those relating challenges. (Spielberg, 2001). 
· Data warehouse  can improve decision-making by integrating data from multiple business systems into a single repository. However, its effectiveness depends on high data quality and strong governance, as inaccurate data can lead to poor business decisions (Inmon, 2005). For Superdrug, Kimball's data warehouse architecture would improve access to sales, inventory and Health & Beauty card data, enabling faster reporting and analysis. Nevertheless, maintaining data consistency across departments requires continuous management and resources (Kimball and Ross, 2013). 
· Superdrug could also apply the CRISP-DM framework to analyse customer behaviour and improve loyalty programme performance. By following the stages of business understanding, data preparation, modelling and evaluation, the company can generate insights that support customer retention and stock management. (Wirth and Hipp, 2000).
                        APLICATION EXAMPLE CRISP-DM SUPERDRUG

                                          Business Understanding 
                                        (Increase customer loyalty)
                                                         
                                                     Data Understanding
                                  (Health & Beauty card, sales and online data)
                                                                   
                                                      Data preparation
                                      (Clean and integrate customer data)
                                                                 
                                                          Modelling 
                                           (Identify purchasing patterns)
                                                                  
                                                          Evaluation 
                                      ( Test accuracy and business values)
                                             
                                                       Deployment
                                          (Target marketing campaigns) 

Figure 2: Application of the CRISP-DM model to Superdrug's customer loyalty analysis (adapted from Wirth and Hipp, 2000).



DATA WAREHOUSING IN THE ORGANZATION APPLICATIONS
A data warehouse (DW) is a centralised repository that stores data collected from multiple organisational systems and sources. Unlike operational databases that support day-to-day transactions, a data warehouse is designed for reporting, analysis, and decision-making. Data from different departments is extracted, transformed, and loaded into the warehouse, creating a single version of the truth that can be used across the organisation (Inmon, 2005).
· Data warehousing also improves operational efficiency for example, Superdrug could use a data warehouse to monitor product sales across stores and online channels in near real-time. This would help managers identify high-performing products, detect stock shortages, and respond more effectively to changing customer demand. Furthermore, automated reporting reduces manual data processing, improving productivity and reducing the risk of human error (Sharda et al., 2023).
· A key benefit of data warehousing is its support for strategic decision-making. By storing historical and current data, a data warehouse enables organisations to identify trends and patterns that may not be visible in operational systems. For example, Superdrug could analyse Health & Beauty card data alongside sales information to understand customer purchasing behaviour and develop targeted marketing campaigns. Similarly, supply chain data could be analysed to improve forecasting and inventory planning, ensuring that popular products remain available while reducing excess stock.
· Data warehousing can also support long-term business planning. Senior managers can use dashboards and business intelligence tools to evaluate sales performance, customer retention, and operational efficiency across different regions and product categories. These insights help organisations make evidence-based decisions and improve overall competitiveness. However, the effectiveness of a data warehouse depends on maintaining high-quality data and appropriate governance practices, as poor-quality information can negatively affect decision-making (Watson, 2017).




DATA MINING TECHNIQUES 
Superdrug generates large volumes of data through its Health & Beautycard loyalty programme, online platform, and in-store transactions. Data mining techniques can help transform this data into valuable insights that support customer engagement and business performance. Two techniques that are particularly relevant to Superdrug are classification and association rule mining. (Superdrug, 2026)
Techniques
I. Classification is a predictive technique that categorises data into predefined groups based on historical patterns. In a retail environment, Superdrug could use classification models to identify customers who are likely to respond to promotional campaigns or those at risk of reducing their purchases. By analysing data from the Health & Beautycard loyalty programme, customer demographics, and purchasing history, classification models can support targeted marketing strategies and improve customer retention. This enables the organisation to allocate marketing resources more effectively and enhance customer engagement (Sharda et al., 2023).
EXAMPLE: Superdrug could analyse customer purchase history and classify customers as:
· High-value customers 
· Regular customers 
· At-risk customers
This helps the company decide which customers should receive loyalty rewards or target promotions, many retailers use it as TESCO for customer retention, marketing campaigns, and predicting customer behaviour. (Humby, Hunt and Phillips, 2008)





II. Association rules mining identifies relationships between products that are frequently purchased together. For example, Superdrug may discover that customers who purchase skincare products often buy vitamins or cosmetic items during the same shopping trip. These insights can support product placement decisions, cross-selling strategies, and promotional offers. As a result, the organisation can improve sales performance and create a more personalised shopping experience for customers (Han, Kamber and Pei, 2022). This one does analysis the market basket and associates rules to identify products that are frequently bought together.
EXAMPLE: Data might show that customers who buy:
· Facial cleanser often buy moisturiser.
· Vitamins often buy protein supplements.
Superdrug can then:
· Create bundle offers.
· Recommended related products online.
· Arrange products strategically in stores.
Is relevant to some retailers like Boots because is use it to increase sales, cross selling and for product recommendations. (Ngai, Xiu and Chau, 2009)
Tools
Several analytics platforms support classification and association rule mining, including Microsoft Power BI, IBM SPSS Modeler and RapidMiner. These tools enable organisations to analyse customer purchasing behaviour, identify patterns in sales data and generate insights that support business decisions. For Superdrug, such platforms could be used to analyse Health & Beautycard and transaction data, helping the company improve targeted marketing and product recommendations (Sharda, Delen and Turban, 2023).





PREDICTIVE ANALYSIS
Predictive analytics can help Superdrug anticipate customer behaviour, forecast sales trends and support data-driven decision-making. Two suitable tools for this context are Microsoft Power BI and IBM SPSS Modeler.
Power BI is a business intelligence platform that provides interactive dashboards, automated reporting and forecasting capabilities. It can integrate data from multiple sources, including sales systems, inventory databases and the Health & Beautycard loyalty programme. This enables managers to monitor business performance in real time and identify emerging trends. Power BI is considered user-friendly and integrates effectively with Microsoft-based organisational systems, making it suitable for operational and strategic reporting (Laursen and Thorlund, 2016).
In contrast, IBM SPSS Modeler is designed for advanced predictive analytics and statistical modelling. The platform can analyse customer purchasing patterns and predict future behaviours, such as the likelihood of customers responding to promotions or reducing their spending. Although SPSS requires greater technical expertise than Power BI, it offers more sophisticated analytical capabilities and supports evidence-based decision-making (Provost and Fawcett, 2013).
A key advantage of both tools is their ability to automate reporting processes and generate forecasts. For example, Superdrug could use Power BI to create automated sales and inventory reports, while SPSS could be used to predict customer demand and identify retention opportunities. By combining visual reporting with predictive modelling, the organisation can improve planning, optimise stock levels and enhance customer engagement.
Overall, Power BI is more suitable for reporting and data visualisation, whereas SPSS is stronger for predictive modelling. Using both tools together would provide Superdrug with a comprehensive predictive analytics solution that supports operational efficiency and long-term business planning.
                                              



                                                    COMPARISON TABLE
	             FEATURE
	           POWER BI
	  IBM SPSS MODELER

	Main purpose 
	Reporting & dashboards
	Predictive Analytical

	Ease of use
	High
	Moderate

	Forecasting 
	Basic to intermediate
	Advanced

	Reporting Automation 
	Excellent
	Good

	Integration 
	Strong with Microsoft systems
	Strong with analytical databases

	Superdrug Use
	Sales & inventory monitoring
	Customer behaviour prediction 


Table 1: Comparison of Power BI and IBM SPSS Modeler for predictive analytics applications. Source: Adapted from Laursen and Thorlund (2016) and Provost and Fawcett (2013).
ETHICAL & DATA SECURITY CONSIDIRATION
As Superdrug collects and processes large amounts of customer information through its Health & Beautycard programme, it must ensure compliance with data protection regulations such as the UK General Data Protection Regulation (UK GDPR) and the Data Protection Act 2018. These regulations require organisations to process personal data lawfully, fairly and transparently while protecting individuals' privacy rights (ICO, 2024). Data ownership, consent and transparency are important ethical considerations. Customers should be informed about how their data is collected, stored and used, and organisations must obtain appropriate consent before processing personal information. Superdrug should provide clear privacy notices and allow customers to manage their data preferences to maintain trust and regulatory compliance (Voigt and Von dem Bussche, 2017). To protect sensitive information, organisations should implement security measures such as role-based access controls, data encryption and multi-factor authentication. These safeguards help ensure that only authorised personnel can access customer data and reduce the risk of unauthorised disclosure or misuse (Whitman and Mattord, 2022). Both internal and external threats must be considered. Internal risks include employee misuse, accidental data exposure and unauthorised access to customer records. External threats include cyberattacks, phishing attempts and data breaches that could compromise confidential information.

REPORTING AND DASHBOARD SOLUTION 
Business intelligence dashboards such as Microsoft Power BI and Tableau are widely used to support real-time reporting and decision-making in retail organisations. These tools allow Superdrug to visualise large volumes of data from sales systems, Health & Beautycard loyalty data, and online transactions in a single interactive interface.
Dashboards provide real-time monitoring of key performance indicators (KPIs), enabling managers to respond quickly to changes in business performance. For Superdrug, relevant KPIs may include daily sales revenue, customer retention rate, average transaction value, stock availability, and loyalty programme engagement. Monitoring these indicators helps identify underperforming products, optimise pricing strategies, and improve stock replenishment decisions.
Power BI and Tableau also support automated reporting, reducing the need for manual data preparation. This improves efficiency and ensures that decision-makers always have access to up-to-date information. In addition, predictive dashboards can integrate forecasting models to estimate future sales trends based on historical data, supporting more proactive planning.
From a strategic perspective, dashboard systems enhance decision-making by presenting complex data in a visual and accessible format. This allows both operational managers and senior leadership at Superdrug to quickly interpret business performance and make evidence-based decisions. However, the effectiveness of dashboards depends on data quality and system integration across all business functions.
CONCLUSION
In conclusion, this report has demonstrated that business intelligence and data analytics play a crucial role in improving organisational performance at Superdrug. The use of data warehousing enables the integration of data from multiple sources, supporting efficient data access and informed decision-making. In addition, data mining techniques such as classification and association rules help identify customer behaviour patterns and improve targeted marketing strategies. Predictive analytics tools like Power BI and IBM SPSS Modeler further enhance forecasting, reporting automation, and strategic planning. Furthermore, dashboard solutions provide real-time insights into key performance indicators such as sales, customer retention, and stock levels, allowing managers to respond quickly to business changes.
REFERENCE LIST 
· Chapman, P., Clinton, J., Kerber, R., Khabaza, T., Reinartz, T., Shearer, C. and Wirth, R. (2000) CRISP-DM 1.0: Step-by-Step Data Mining Guide. Copenhagen: SPSS.
· Chen, H., Chiang, R.H.L. and Storey, V.C. (2012) ‘Business intelligence and analytics: From big data to big impact’, MIS Quarterly, 36(4), pp. 1165–1188.
· Davenport, T.H. (2018) ‘From analytics to artificial intelligence’, Journal of Business Analytics, 1(2), pp. 73–80.
· Dobbs, T., Stone, M. and Abbott, J. (2002) ‘UK data warehousing and business intelligence implementation’, Qualitative Market Research: An International Journal, 5(4), pp. 235–238.
· Han, J., Kamber, M. and Pei, J. (2022) Data Mining: Concepts and Techniques. 4th edn. Cambridge, MA: Morgan Kaufmann.
· Humby, C., Hunt, T. and Phillips, T. (2008) Scoring Points: How Tesco Continues to Win Customer Loyalty. London: Kogan Page.
· Jin, D.H. and Kim, H.J. (2018) ‘Integrated understanding of big data, big data analysis and business intelligence: A case study of logistics’, Sustainability, 10(10), pp. 1–22. Available at: https://doi.org/10.3390/su10103778
· Molaei, S., Mohammad, A. and Colleagues (2021) ‘A social media analytic framework for improving operations and service management: A study of the retail pharmacy industry’, Technological Forecasting and Social Change, 163, Article 120504.
· Pape, T. (2020) ‘Prioritising data items for business analytics: Framework and application to human resources’, European Research on Management and Business Economics, 26(3), pp. 133–140.
· Partridge, J. and Zaghloul, F. (2023) ‘Policing the data: Can data analytics help law enforcement?’, Journal of Information Technology Teaching Cases, 15(1), pp. 1–12.
· Ramakrishnan, T., Jones, M.C. and Sidorova, A. (2012) ‘Factors influencing business intelligence (BI) data collection strategies: An empirical investigation’, Decision Support Systems, 52(2), pp. 486–496. Available at: https://doi.org/10.1016/j.dss.2011.10.009
· Ramirez-Aristizabal, C. and Moraes, R. (2014) ‘Assessing business intelligence systems in a pharmaceutical company: A case study’, Espacios, 37(7), pp. 1–12.
· Ranjan, J. and Khalil, S. (2008) ‘Data warehousing and business intelligence at Shoppers’ Stop: A case study’, International Journal of Business Excellence, 1(3), pp. 261–279.
· Sykes, E. (2017) ‘Transforming data into insight’, Insights, 30(2), pp. 71–77. Available at: https://doi.org/10.1629/uksg.363
· Tantawy, A.A. and Ismail, M. (2021) ‘A case study on the implementation of business intelligence in a retail company’, American Journal of Business and Operations Research, 3(2), pp. 107–115.
· Wamba, S.F., Akter, S., Edwards, A., Chopin, G. and Gnanzou, D. (2015) ‘How big data can make big impact: Findings from a systematic review and a longitudinal case study’, International Journal of Production Economics, 165, pp. 234–246.

2

image1.png
Prifysgol Cymru
; Y Drindod Dewi Sant

\ University of Wales
Trinity Saint David




