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The fast expansion of the digital technologies has led to the organisations producing huge amounts of data in the process of various operations. Retail organisations especially gather a large amount of customer purchase information, supply chains and inventory information. Nevertheless, data, by itself, is not a value creation unless properly analysed and converted to useful information. Business Intelligence (BI), Data Warehousing (DW) and Data Mining (DM) technologies allow organisations to transform raw data into valuable information to assist in making strategies.
This report discusses the ways in which these technologies would aid in strategic decision making in Tesco PLC which is one of the largest retail organisations in United Kingdom. The report provides an assessment of the existing tendencies in BI, data warehousing, and data mining, as well as the utilization of cloud-based analytics, real-time reporting, and embracing artificial intelligence. The implementation of data analytics systems is described based on the use of academic models like Kimball Data Warehouse architecture and CRISP-DM data mining model.
The report also suggests how Tesco can use data warehouse to integrate data in sales systems, customer loyalty programme, inventory management systems and supply chain databases. Two data mining approaches, which are clustering and association rule mining are reported to show how Tesco can study customer buying behaviour and enhance marketing plans.
Moreover, the report suggests predictive analytics tools, including Power BI, SPSS, Excel and RapidMiner, that could assist Tesco in predicting the demand, automation of business reporting. Ethical and data protection factors including data privacy, regulatory risks and cybersecurity risks are also reviewed.
In general, it is possible to conclude that the report suggests that the use of sophisticated BI technologies can contribute to the improved efficiency of Tesco operations, facilitate real-time decision-making and business performance.
[bookmark: _Toc224604260]1. Introduction
Digital transformation in the retail industry has been tremendous in the last 20 years, and thus the volume of business data produced by the daily operations of the industry has continued to multiply exponentially. Information is gathered by retail organisations through customer transaction, inventory management systems and supply chain management as well as online shopping system. The handling and analysis of such data nowadays is becoming vital to organisations who want to stay competitive in the contemporary business world.
Tesco PLC is a very big retail supermarket chain in the United Kingdom that has thousands of stores and web-based retail stores in various countries. The company deals with a variety of products such as household products and consumer goods as well as groceries. Tesco has high amounts of data generated by point-of-sale system, customer loyalty schemes like Tesco Clubcard, supplier database and stock management system.
Nevertheless, handling such huge data is associated with a number of challenges. Information tends to be maintained in various working systems and as such, the managers will not develop a wholesome picture of how the business is performing. Organisations might not be able to identify trends, predict demand and make strategic decisions without integrating and analysing it well.
This report aims at studying how the Business Intelligence (BI), Data Warehousing (DW) and Data Mining (DM) technologies can assist Tesco to analyse organisational data and make better strategic decisions. The report analyzes the existing trends in BI technologies; the data warehouse solution offered to the organisation and the discussion of the applicable data mining techniques. Moreover, predictive analytics solutions, ethical issues and BI dashboard solutions are examined.
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Business Intelligence is defined as the technologies, processes and tools that the organisations employ to process business data and transform it into actionable insights to make decisions (Sharda, Delen and Turban, 2021). BI systems combine data of various origin and present it via dashboards, report and analytics systems. The technologies allow organisations to track performances, trends and help in strategic planning.
A data warehouse is a central database that is created to store a combination of data in various organisational systems. Data warehouses are analytical queries and historical data analysis unlike operational databases which are concerned with daily transactions (Imhoff, Galemmo and Geiger, 2003). Data warehouses allow organisations to bring together data of different origins and allow a consistent base of analytics.
Data mining refers to the process of examining large volumes of data in order to uncover concealed patterns, relationships and trends that can be used to make forecastful decisions (Provost and Fawcett, 2013). Customer behaviour is a widely used technique in data mining in the retail, finance and healthcare sectors to predict future trends.
The latest developments in the BI technologies have resulted in radical changes in the way organisations utilize data analytics. Amongst the most noticeable trends is the application of the cloud-based data warehouses, through which organisations can store and analyze large amounts of data without having the complex infrastructure to hold them. Scalability, real-time processing of data and flexibility are features of cloud analytics platforms (Sun, 2022).
The other trend worth noting is the introduction of artificial intelligence and machine learning in BI systems. The advanced analytics tools that identify data trends and produce predictive insights are becoming more common in organisations. According to Davenport (2018), organisations are shifting away to the traditional analytics to artificial intelligence-based decision systems.
The academic structures offer systematic methods of data analytics project implementation. The data warehouse architecture developed by Kimball is one of the most popular models that focuses on dimensional modelling and data marts to answer business questions (Kimball and Ross, 2019). The other useful structure is CRISP-DM model, which is a systematic approach to data mining projects, which comprise of business understanding, data preparation, modelling, evaluation and deployment.
It has been found that those organisations that effectively apply BI and analytics technologies tend to have better operational performance and competitive advantage (Wamba et al., 2017). Thus, BI systems are now crucial instruments to contemporary organisations that need to use data in making strategic decisions.
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A data warehouse refers to a central storage that consolidates information of several organisational systems in order to help in reporting and analytics (Patel and Patel, 2012). In the case of a big retail organisation like Tesco, a data warehouse would be a great way of enhancing data management and decision-making.
Tesco gathers information on a number of operational systems such as point-of-sale systems, online shopping platforms, customer loyalty programmes such as the Tesco Clubcard, supplier databases and inventory management systems. These systems produce volumes of data on a daily basis, and due to the fact that they work independently it may be hard to get a picture on the operation of the business as one.
The data warehouse unites the data of these systems by ETL processes (Extract, Transform and Load). In this process, the data is pulled off operation databases in a similar format and loaded into the warehouse to undergo analysis. This makes sure that the information is properly organized, sound and fit to conduct business intelligence.
The fact that data is more easily accessible is one of the primary benefits of data warehousing. Historical data provided can be accessed by managers and analysts to determine the past trends of sales, customer behaviour and product demand. Indicatively, Tesco will be able to use seasonal purchasing trends to know which products are favoured at certain times.
The strategic decision-making is also served by data warehouses in that they give integrated data about the organisations. Store performance, the efficacy of the supply chain and the effectiveness of marketing campaigns can be assessed in a better way by managers (Sharda, Delen and Turban, 2021). Altogether, a data warehouse implementation will assist Tesco in combining organisational data, enhancing the effectiveness of reporting and decision-making based on data.
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The data mining methods help organisations to determine patterns and trends in large volumes of data. The methods offer useful information regarding the performance and market trends of the company as well as customer behaviour (Provost and Fawcett, 2013).
Clustering and association rule mining are two data mining methods that are especially applicable to Tesco.
Clustering:
Clustering This is an analytical method which is employed to cluster data around similarities. Clustering can find application in a retail setting whereby customers can be clustered in terms of purchasing behaviour, spending patterns or demographics.
Tesco, as an example, can come up with various categories of customers like the high value customers, occasional customers, and price sensitive consumers. Knowing such segments will give the organisation tailored promotions and marketing campaigns. Analytics like SPSS, RapidMiner and machine learning can be used to implement cluster algorithms (Kelleher, Mac Namee and D’Arcy, 2020).
Association Rule Mining:
Association rule mining detects association between products which are frequently bought jointly. This is one of the methods applied in retail analytics to the market basket analysis.
As an illustration, the analysis of data can show that when buying bread, customers are likely to buy butter or milk simultaneously. Through the knowledge of these relations, Tesco will be able to optimise the placement of products in its stores and also suggest related products in its online shopping site.
Provost and Fawcett (2013) say that association rule mining has found extensive application in retail analytics and enhanced cross-selling and marketing performance. Through these data mining methods, Tesco will be able to get better understanding on the customer buying behavior and enhance its business performance.
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Predictive analytics refers to forecasting future results as a result of historical information, through statistical models and machine learning algorithms. The methods enable organisations to foresee the trends and implement proactive business decisions (Delen and Ram, 2018).
There are a number of predictive analytics tools which can be focused on implementation in Tesco to aid in forecasting and decision-making. Among the widely used ones can be considered Microsoft Power BI, which offers data visualisation, forecasting capabilities, and interactive dashboards. Power BI enables managers to track the business performance in real time and prepare automated reports.
The other tool is SPSS that offers sophisticated predictive modelling and statistical analysis. Regression analysis, classification modelling and demand forecasting can be carried out with the help of SPSS.
Predictive analytics is also conducted by the use of Microsoft Excel due to its accessibility and ability to connect with organisational systems. Excel also has forecasting features, pivot tables and regression analysis features enabling analysts to investigate data trends.
RapidMiner is another developed analytics platform offering machine learning and automated predictive modelling. RapidMiner can be used to create predictive models using visual processes by analysts without the need to write complex code. With the adoption of these predictive analytics tools, Tesco will be able to predict customer behaviour and improve business planning in order to forecast demand.
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Although BI technologies can offer a great benefit to organisations, the ethical and security concerns of data usage need to be addressed by organisations too. Data privacy is one of the crucial issues. Retail organisations gather sensitive information of customers like purchasing history, contact details and payment information. Thus, organisations should adhere to data protection laws like the General Data Protection Regulation (GDPR).
The other ethical issue is transparency of data. Customers are to be told the way of collecting and using data. Organisational analytics need to take care that the personal data is not abused by analytics systems or that it does not infringe customer trust.
BI systems are also faced with major challenges regarding security threats. Companies should use robust security units to safeguard sensitive information by encrypting, employing authentication tools and access management (Riggins and Wamba, 2015).
Security policies and monitoring systems should also ensure internal threats like misuse of data by employees are countered. Moreover, other external risks like cyberattacks and data breach need organisations to have firewalls in place, intrusion detection as well as frequent security checks.
Strong data governance and cybersecurity strategies will help organisations to guarantee the responsible use of BI technologies.
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BI dashboards allow visualisation of organisational data that facilitates real time tracking and decision making. Power BI and Tableau tools are used to visualise complex data in an interactive format in organisations.
In the case of Tesco, the important performance indicators that can be shown in BI dashboards include sales revenue per day, inventory, store performance and purchase trends by customers. These dashboards allow managers to track business performance and retain quick responses to business problems.
Dashboards also enhance communication in organisations. Executives have access to high level summaries and operational managers get access to detailed analytics reports. Wixom and Watson (2010) argue that BI dashboards enhance the decision-making process within an organisation through a simplified and easy to understand format of data presentation.
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The technologies of Business Intelligence, Data Warehousing and Data Mining are very essential in ensuring that organisations examine great amounts of data to aid in strategic decision-making. This report identified the ways these technologies can be applied in Tesco PLC to enhance the performance of the business.
It was revealed in the analysis that the development of a data warehouse can systematise the data of the organisation and create a platform of the advanced analysis. Clustering and association rule mining are some of the data mining methods that can assist Tesco to learn customer behaviour as well as to refine marketing efforts. Demand forecasting and automated reporting can be assisted by such predictive analytics tools as Power BI, SPSS, Excel and RapidMiner.
Nevertheless, other ethical and security considerations that organisations should consider are those that deal with data privacy and cybersecurity. Tesco can achieve the responsible usage of BI technologies by developing effective data governance policies and analytics systems and ensuring its security.
Altogether, the implementation of Business Intelligence technologies will help Tesco to make strategic decisions based on the data, increase the efficiency of the operations and stay competitive in the retail sector.
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Figure 1: Data Warehouse Architecture illustrating data flow from operational systems to decision-making in Tesco.
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	Month
	Sales (£)

	Jan
	5000

	Feb
	6200

	Mar
	7100

	Apr
	8300

	May
	9200
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Figure 2: Example of sales trend forecasting using Excel.
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	Customer Type
	Percentage (%)

	High Value Customers
	30

	Regular Customers
	45

	Occasional Buyers
	15

	Discount Seekers
	10



[image: ]
Figure 3: Example of customer segmentation using clustering techniques in Tesco.
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