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[bookmark: _Toc220713421]1. Introduction
Business Intelligence (BI) is an information technology application that converts raw and unstructured information into useful information using systematic analysis, visualisation and reporting systems (Chen, Chiang and Storey, 2012). BI helps in evidence-based decision-making and the freedom of organisations to transform fragmented data into valuable strategic intelligence by combining data from various sources. BI can be used in modern data-driven settings to enable companies to handle the quickly growing amounts of data and attain and maintain a competitive advantage (LaValle et al., 2010).
Besides enhancing the efficiency of operations within an organisation, BI has a strategic role of redefining organisational decision-making processes. The empirical studies have shown that organisations with high levels of BI tend to be more successful in their operations, in terms of better forecasting, customer maintenance and responding better to changes in the market environments (Popovič et al., 2012). Irrespective of these advantages, BI implementation is a tough task. Such obstacles as low-quality data, organisational resistance to change and high financial and technical resource demands are common factors that may restrict successful adoption and realisation of value (Yeoh and Koronios, 2010).
This report discusses BI in five critical dimensions, namely, underlying concepts, applications in the business industry, case study analysis, benefits and challenges of BI, and the strategic recommendations to maximise the value of BI.
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[bookmark: _Toc220713423]2.1 Definition and Scope of BI
Business intelligence is a set of integrated systems, processes and technologies that help organisations to gather, store, analyse, and avail data to enhance better decision-making (Watson and Wixom, 2007). Most importantly, BI is not like traditional reporting in that it focuses on predictive analytics, real-time, and interactive visualisations as opposed to retrospective, static reports. Although traditional reporting relates past performance, the BI systems use advanced analytical procedures to predict, identify patterns and prescribe the best course of action (Davenport and Harris, 2007). 
[bookmark: _Toc220713424]2.2 Core Components of BI
The modern BI systems combine with various technology elements that collaborate together. The layered structure of the modern BI systems can be seen in Figure 1 and provides the visualisation of the flow of data that is collected as source data and continues to the integration, analytics, and visualisation layers.
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Figure 1: Business Intelligence Architecture Framework [Self Made]
The architecture (see Figure 1) starts with the various sources of diverse data, such as internal (ERP, CRM, SCM) and external (social media, market data, IoT sensors) sources. These divergent sources are integrated and consolidated into the data integration and warehousing layer using ETL processes and ensure quality of data as well as centralised storage (Chaudhuri, Dayal and Narasayya, 2011). The analytics layer includes the four categories of analytics: descriptive, diagnostic, predictive, and prescriptive, as well as AI and machine learning engines that drive the superior analytics operations (Sharda, Delen and Turban, 2020). Last, the visualisation and delivery level delivers insights in the form of dashboards, reports and self-service BI tools that can be accessed by business users. The specifications of every core component are shown in Table 1.
Table 1: Core Components of Business Intelligence Systems
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Source: Adapted from Chaudhuri, Dayal and Narasayya (2011)
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BI has transformed significantly from the paradigms of traditional architecture to modern architecture. The following (Figure 2) shows the trend of this evolution through three periods, each of which marked significant technological and organisational change.
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Figure 2: Evolution of Business Intelligence (1990s to Present) [Self Made]
Early BI systems (1990s–2000s) were limited in their agility, as they relied on IT-based static historical reports. Self-service, cloud-based and mobile analytics became available as a part of modern BI (2010s) and democratised data access (Imhoff and White, 2011). Automated insights and NLP-driven analytics become available in the era of AI-powered BI (2020s+) but promote the issue of bias, interpretability, and the complexity of skills (Chen, Chiang and Storey, 2012; Davenport and Ronanki, 2018).
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[bookmark: _Toc220713427]3.1 BI Tools and Applications
Modern BI implementations take advantage of various tools that are tuned to requirements. Dashboards and scorecards offer real-time visualisation of performance based on KPIs and allow the executives to track the health of the organisation as well as dig into the finer details of the metrics (Eckerson, 2010). The data mining tools utilise learning algorithms to segment customers and market baskets and detect customer churning (Berry and Linoff, 2004). The predictive analytics systems involve statistical modelling to predict outcomes and make proactive decisions that are based on the probability assessment. Streaming data is processed by real-time analytics systems in real time and is useful in fraud detection, supply chain optimisation, and dynamic pricing environments (Zikopoulos and Eaton, 2011). The quality of the data, analytical literacy, and organisational commitment to an evidence-based culture are essential to the tool's effectiveness (LaValle et al., 2010).
[bookmark: _Toc220713428]3.2 Industry Applications
BI systems used in the retail industry can analyse the behaviour of customers using the transaction data, clickstream analytics, and loyalty programmes, enabling the personalisation of marketing and optimisation of assortments (Bradlow et al., 2017). The demand forecasting utilises historical sales using external factors (weather, economic indicators) to accurately predict demand, minimising stockouts and having too much inventory. To detect fraud using BI, financial services apply anomaly detection algorithms on detected suspicious transactions in real-time to minimise losses and at the same time consider false alarms (Ngai et al., 2011). Risk management structures combine exposures, stress test situations, and compliance, which is essential after the 2008 crises (Renn, 2017). BI is used to enhance patient outcomes in medical institutions by providing clinical decision support to find the best treatment. Through the analysis of patient flow, utilisation of resources and optimisation of scheduling, operational efficiency is enhanced. BI is used in manufacturing to optimise the supply chain and forecast the devices that need maintenance in advance, reducing the downtimes.
[bookmark: _Toc220713429]3.3 BI Software Platforms
There are three dominant BI platforms that dominate the enterprise market with their differences. These platforms have been compared in Table 2.
Table 2: Comparative Analysis of Leading BI Software Platforms
	Platform
	Key Features
	Primary Strengths
	Business Benefits

	Microsoft Power BI
	Drag-and-drop interface, natural language queries, Azure integration, Office 365 connectivity
	User accessibility, Microsoft ecosystem integration, enterprise security
	Rapid deployment, cost-effectiveness, reduced IT dependency

	Tableau
	Advanced visualizations, interactive exploration, flexible data connectivity, calculated fields
	Superior visualization aesthetics, exploratory analysis capabilities, intuitive interface
	Faster insight generation, improved stakeholder communication, enhanced analytical literacy

	SAP Business Intelligence
	Comprehensive reporting, planning and consolidation, data warehousing, ERP integration
	Enterprise scalability, SAP ecosystem integration, industry-specific content
	Unified information architecture, standardized processes, reduced TCO for SAP users


Source: Adapted from Larson (2017); Murray (2013)
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[bookmark: _Toc220713431]4.1 Amazon: BI-Driven Retail Transformation
Amazon is a perfect example of the BI-based competitive advantage, as it has evolved to become an online book retailer and a competitive worldwide leader in the area due to the systematic use of data analytics (Brynjolfsson, Hu and Rahman, 2013). The recommendation engine examines billions of interactions, purchases, and browsing behaviors that produce personalized recommendations that result in sales in about 35 percent and shows a significant effect on revenues (MacKenzie, Meyer and Noble, 2013). Algorithms use collaborative filtering as individual preference compared with similar cohorts, whilst the content-based filters use the product attributes to find complementary products. Sales forecasting and inventory management combine demand forecasts on millions of products with supply chain optimisation of optimal positioning and replenishment. 


[bookmark: _Toc220713432]4.2 Netflix: Content Intelligence and Viewer Analytics
The case of Netflix becoming a global streaming powerhouse after moving away from DVD rental service demonstrates the importance of business intelligence (BI) in strategy: analytics influence the selection of content, creation, and recommendations (Gomez-Uribe and Hunt, 2016). It uses the viewing behaviour of its subscribers (over 230 million) to generate content suggestions tailored to each individual and generate a percentage of the user engagement, which is about 80 per cent (Gomez-Uribe and Hunt, 2016). This is higher than the reported 35% on Amazon, as there is increased dependence on recommendation systems in subscription-based approaches that emphasise the long-term interaction. Viewership analytics are becoming an increasingly important basis in determining content investment decisions, as evidenced by the decision to commission House of Cards, which was greenlit after there was analysis that there was good subscriber interest in director David Fincher, actor Kevin Spacey, and the original British series (Carr, 2013). 
Table 3 and Figure 3 provide the summary of key performance measures in both case studies and illustrate the business impact of BI implementation on business in a measurable way based on quantitative evidence.
Table 3: Measurable Outcomes from Amazon and Netflix BI Implementation
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Sources: Amazon Annual Reports (2010-2020); Netflix Annual Reports (2011-2021); MacKenzie, Meyer and Noble (2013); Gomez-Uribe and Hunt (2016)
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Figure 3: Comparative Performance Metrics for Amazon and Netflix; Amazon Annual Reports (2010-2020); Netflix Annual Reports (2011-2021);
The quantitative effect of the BI implementations is visualised in figure 3. Amazon is shown to generate revenues via recommendation (35% of sales) and profitability displayed by the increase in operating margin. The engagement metrics are exceptional (80% of recommendations), and the subscriber base growth and big investment in the content supported by analytics in Netflix are enormous. Nevertheless, a critical look at it shows the possible shortcomings: recommendations based on algorithms can lead to the creation of filter bubbles (Hitt, Ireland and Hoskisson, 2020).
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[bookmark: _Toc220713434]5.1 Benefits
Business intelligence (BI) is associated with valuable organisational contribution in terms of its successful application. The main advantage of it is better decision-making by offering evidence-based insights that minimise the effect of intuition and allow making decisions faster and more confidently (Popovič et al., 2012). The adoption of BI is related to better financial and operational performance, enhanced efficiency through bottleneck and waste detection (Watson and Wixom, 2007), enhanced customer insight, which contributes to personalisation (Chen, Chiang and Storey, 2012), sustained competitive advantage (Davenport and Harris, 2007), and cost reduction through optimisation and fraud detection (LaValle et al., 2010).
[bookmark: _Toc220713435]5.2 Challenges
In spite of these advantages, BI implementations face serious challenges that threaten their success. Issues of data quality and integration are common challenges, and organisations are not able to combine the sources, eliminate problems, and preserve the accuracy. Studies have shown that around 40-60 per cent of the projects fail to deliver unimpressive results, mainly because quality issues are undermining reliability (Yeoh and Koronios, 2010). The implementation costs are high and discourage adoption, especially with the SMEs, who may not have the resources to make an investment, specialised staffing, and maintenance. The gaps in the skills form bottlenecks in hiring individuals with technical skills (database management, statistical analysis, visualisation) who need business domain (Davenport and Patil, 2012). 
[bookmark: _Toc220713436]5.3 Strategies to Overcome Challenges
Challenges should be dealt with using holistic approaches. Accountability of quality, standardised definitions, metadata management, and lifecycle policies, which allow the consistency of data, are defined by data governance frameworks (Weber, Otto and Österle, 2009). The development of analytical literacy by staff is based on the structured programs in terms of technical skills and business competencies (Davenport and Patil, 2012). Phased implementation decreases risk with limited pilots first showing value before scaling up to allow learning and ability development as opposed to large-scale enterprise implementation that is likely to fail (Yeoh and Koronios, 2010). Information is secure and compliant through strong security policies that include the use of encryption, access controls and privacy by design.





[bookmark: _Toc220713437]6. Conclusion
This discussion proves that BI is a transformational capability that allows organisations to derive strategic value from data using integrated systems. Cases of Amazon and Netflix are the two examples of the way in which the next-generation organisations use BI in a manner that is systematic and allows them to gain a competitive edge by providing personalised experience, optimising their operations, and making decisions that are driven by information and yield quantifiable performance gains. The strategic value of BI keeps increasing with the exponentially rising volumes of data, and the competitive environment may reward organisations that can convert information into action at a greater rate. Nevertheless, advantages are neither automatic nor universal and such problems as quality issues, costs, skills deficiency, and ethical issues often hinder the success. Organisations should also adopt the BI with a strategic understanding that technology is not enough without other lines of investment in governance, literacy and evidence-based culture. The trend will focus on AI-based automation in the future, real-time ubiquity, and the democratisation of self-service. Organisations must employ sequential approaches starting with clear problems with quantifiable payoffs, invest in good governance infrastructure, build competencies via training, create security systems, and determine the value of their investments in relation to the business performance as opposed to technological ascendancy. To be successful, it is necessary to perceive BI as the core change of the organisation to a data-driven culture.
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