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[bookmark: _Toc216351539]Introduction	
The main goal of any business is to increase profits using the least number of resources, however, sometimes not using the correct resources or refusing to use them at all can heavily penalise the profits of a company. This report as the goal to create a business intelligence system (BI) tailored to the Cymru Office Supplies, a mid-sized retailer company and distributer of office supplies in Wales. The company provided an historical dataset that dates to 2021 all the way to 2023, in this dataset we can find detailed sales, customer, product, and logistical information. With this information we can generate a much-needed BI System for a smoother and more efficient analysis of it.
This report is separated in three sections. First, it proposes a comprehensive BI system design suited to the company’s operational context, including the definition of an appropriate data architecture, ETL processes, and the selection of analytical and data mining tools. Second, it provides a practical demonstration of the BI system using Excel and Power BI, highlighting data preparation techniques, pivot tables based OLAP operations, and dashboard visualisations. Finally, the report critically evaluates the BI system in terms of its strategic value, scalability, and ethical considerations, including data privacy and governance. 
Because of general nature of the office supplies market being characterized as it having relatively low profit margin, product complexity and high operational variability, Cymru Office Supplies will require a BI system that rearrange data sources, improvise visibility over the key performance metrics to support managers and employees with reliable analytic tools. By using a more tailored approach to the data warehousing structure and modern Bi methods, the proposed system aims to generate growth in the organisational decision-making area and provide a clear and actionable insights for the company. The following sections outline the scenario in which the company operates and the business challenges that make the adoption of a BI system essential.





[bookmark: _Toc216351540]Industry Scenario and Business Challenges
This project focuses on the highly competitive retail office supplies sector, which is characterised by low switching costs, frequent promotional activity, and complex SKU portfolios. Retailers in this market must manage inventory efficiently while responding to the fast-changing needs of their customers. Research shows that modern retail performance increasingly depends on the ability to use data for forecasting, optimisation and gaining customer insights. Waller and Fawcett (Waller, 2017) argue that predictive analytics are essential for retailers to manage patterns in product, customer and temporal data, a point that justifies the need for a Business Intelligence (BI) system in this project.

In recent years, the office supplies market has shifted towards hybrid and online business models, making digital integration increasingly important. Mohamed and Weber (Mohamed, 2020) found that UK SMEs are rapidly adopting digital technologies and big data analytics to remain competitive. This citation demonstrates that BI adoption is not limited to large enterprises, as even medium sized retailers such as the hypothetical company in this assignment now rely on data capabilities to remain relevant.
A significant challenge in this sector is the increase in fulfilment and shipping costs, which reduces retailers profit margins. A survey reported by Searles (Searles, 2022) revealed that delivery and logistics costs have become one of the biggest growth risks for UK retail organisations. 

Similarly, Retail Economics (Economics, 2023) reports that inflation, supply chain disruptions and changing consumer behaviour are creating cost pressures across the retail industry. This provides authoritative evidence that external economic conditions influence operational costs and justify the need for part of the BI system to focus on cost monitoring and margin protection.
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[bookmark: _Toc216351542]BI System Architecture

The office-supplies retailer's proposed Business Intelligence (BI) system is built on modern data-warehouse architecture. This architecture is designed to ensure analytical flexibility, scalable reporting, and high data quality. It follows the well-established three-layer structure of a data source layer, a data integration/ETL layer and a presentation and analytics layer. This structure is widely recognised in recent literature as the most effective way of transforming raw transactional data into strategic insight. For instance, Imhoff and White (Imhoff, 2016) emphasise that multi-layered BI architectures are vital for organisations seeking consistent, governed analytical outputs.
[bookmark: _Toc216351543]Data Source Layer
The data source layer contains operational data such as sales transactions, product definitions, customer profiles, shipping records, and regional details. The data stored in these systems is optimised for daily operations rather than analysis. This aligns with the observations of Olszaka and Zurady (Olszak, 2019), who argue that operational databases are structurally unsuitable for advanced analytics and therefore require transformation.

[bookmark: _Toc216351544]The ETL (Extract, Transform, Load) layer.

The ETL layer involves extracting data from source systems, transforming the raw data, and loading it into a central warehouse. This includes cleansing and standardising the data, calculating derived fields and removing inconsistencies. Kimball and Ross (Kimball, 2016) emphasise that dimensional modelling and ETL processes are vital for enhancing analytical speed and user comprehension. Additionally, Elmasri and Navathe (Elmasri, 2017) emphasise the importance of transformation steps in ensuring semantic consistency across analytical datasets.




[bookmark: _Toc216351545]Data Warehouse Layer (Star Schema Design):

[bookmark: _Hlk216347091]The structured warehouse is organised using a star schema consisting of a central 'Fact_Sales', in this case that fact is called “Sheet1 Cymru Office Supplies” table and multiple supporting dimension tables, such as 'Dim_Date', 'Dim_Product', 'Dim_Customer', 'Dim_ShipMode', 'Dim_OrderPriority' and 'Dim_Region'. This design supports rapid query processing and intuitive reporting. Chen, Chiang, and Storey (Chen, 2021) argue that dimensional data models enable better business alignment and faster analytical performance. And we can see the following star scheme presented in Figure 1. Created with Power BI
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[bookmark: _Toc216356304]Figure 1 Star Schema Design

[bookmark: _Toc216351546]Presentation & Analytics Layer

Finally, insights are delivered through the analytics layer using tools such as Excel and Power BI. These tools enable KPI dashboards, segmentation analysis, financial modelling, and OLAP operations (slicing, dicing, roll-up, and drill-down). According to Popovič (Popovič, 2018) Business Intelligence (BI) visualisation platforms significantly improve the effectiveness of decision-making by enabling non-technical users to interact with data. 


[bookmark: _Toc216351547]Important Strategic Tools used: Ansoff Matrix & BCG Matrix

To ensure that the BI system supports operational decisions and aligns with the organisation's long-term strategy, the design incorporates two strategic planning tools: the Ansoff Matrix and the BCG Matrix. These tools provide guidance on how to leverage analytical insights for product development, customer growth, and market optimisation.

The Ansoff Matrix is used to evaluate opportunities in terms of market penetration, product development, market development, and diversification. Its relevance is widely recognised in strategic management literature. For instance, Chernev (Chernev, 2018) highlights that the Ansoff Matrix remains a valuable framework for identifying growth strategies based on market and product dynamics. Similarly, Hussain (Hussain, 2016) highlight that the Ansoff Matrix is particularly effective when organisations possess strong data capabilities, as analytics can validate which growth avenue poses the least risk.

Within a BI system, the Ansoff Matrix uses insights such as sales trends, customer segments, product profitability, and regional demand patterns. For instance, declining sales in certain product categories would prompt a market penetration strategy backed by promotional analysis, whereas rising demand in underserved regions could justify market development. The system's star schema enables these insights to be rapidly generated through cross-dimensional pivoting and segmentation.
The BCG Matrix is used to evaluate retailers' product categories and subcategories based on their relative market share and growth potential. Öneren (Öneren, 2017) support its modern-day relevance, arguing that when combined with quantitative analytics, the BCG Matrix continues to help organisations make portfolio decisions. BI provides the “growth” and “market share” metrics that the model requires. Additionally, Katsioloudes and Hadjidakis (Katsioloudes, 2018) observe that analytical tools refine portfolio models by enabling the precise categorisation of product lines as Stars, Cash Cows, Dogs or Question Marks. 

In this BI model, Power BI automatically categorises products into BCG quadrants by generating quadrant charts that compare product revenue (a market share proxy) against year-on-year growth. This ensures that strategic decision-making is supported by updated, data-driven evidence rather than subjective evaluations. A simplified version can be seen in Figure 2 that was created on Power BI using the scatter chart diagram that as a representation of BCG and Ansoff Matrix
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[bookmark: _Toc216356305]Figure 2 Scatter Chart: Sales vs Profit.

Together, the Ansoff and BCG matrices provide a structured approach to interpreting BI insights, transforming raw analytics into strategic recommendations regarding product investment, discontinuation, promotional focus, and long-term market expansion.






[bookmark: _Toc216351548]Data Security & Data Quality Management

As BI systems manage sensitive operational, financial and customer data, effective data security and management are crucial for ensuring accuracy, trust, and regulatory compliance. The BI architecture incorporates several mechanisms to protect data throughout the ETL pipeline and analytical layers.


[bookmark: _Toc216351549]Data security

Security measures include access control, role-based permissions, and data encryption at rest and in transit. There are also controlled sharing rules in Power BI. Alhassan (Alhassan, 2016) argue that governance and security frameworks are critical for successful data-driven decision-making. These safeguard organisational trust and mitigate risk.

Similarly, Sun (Sun, 2018) emphasise the importance of implementing multifaceted security controls to address vulnerabilities in organisations that use cloud-based analytics tools (such as Power BI). 

Strict controls over customer data are also justified by European regulatory requirements such as GDPR. According to Voigt and Von dem Bussche (Voigt, 2017), the GDPR requires organisations to implement data minimisation, purpose limitation, and restricted access to personal information. 

[bookmark: _Toc216351550]Data Quality Management

Data quality is managed using ETL cleansing rules, validation checks, consistent data typing and dimensional modelling. Effective data governance is essential to avoid the consequences of poor-quality data, such as inaccurate analytics. Larry English (English, 2019) highlights the importance of data quality for producing reliable business intelligence (BI) outputs, pointing out that analytical errors can swiftly impact decision-making processes.
Adding on to it, Batini and Scannapieco (Batini, 2016) argue that enterprise analytics require structured quality frameworks such as completeness, accuracy, consistency, and timeliness. These facilitate the implementation of systematic data validation rules within the BI pipeline. Finally, Sarsfield (Sarsfield, 2017) claims that dimensional modelling improves data quality by reducing redundancy and ensuring consistent attribute definitions.

Overall, the system's security and data quality mechanisms ensure that users can rely on the generated insights. The BI system creates a secure, accurate and ethically responsible analytical environment by combining robust governance, rigorous access controls, validated data transformations, and compliance with regulations.



[bookmark: _Toc216351551]Excel Implementation and Power BI Formatting

[bookmark: _Toc216351552]Overview of Implementation Workflow
The implementation of the BI solution follows a structured workflow. This process starts with data preparation in Excel, moves on to dimensional modelling and ETL transformation, and ends with the creation of interactive dashboards in Power BI. This structured approach aligns with recommended BI development practices, ensuring data quality, usability, and analytical flexibility. According to Kimball and Ross (Kimball, 2016), BI implementation must follow a structured life cycle, beginning with data sourcing and ending with modelling and reporting. 
Muntean (Muntean, 2018) emphasises that successful BI is dependent on aligning tools like Excel and Power BI with user needs and organisational goals. Finally, Eckerson (Eckerson, 2019) points out that BI architectures must integrate both data management and analytical layers, which is why the workflow has separate stages for cleaning, modelling, and visualisation.
This methodical structure reduces errors, improves data governance, and ensures that Power BI insights are backed by transparent, well-managed Excel datasets.



[bookmark: _Toc216351553]Excel Data Preparation and Preprocessing


Before uploading the dataset to Power BI, it is first prepared and structured in Excel. This includes cleaning the dataset, standardising data types, resolving inconsistencies, formatting date fields, and transforming worksheets into structured tables.


Data cleaning procedures include:

· Managing missing or inconsistent entries
· Standardising date formats for Dim_Date creation
· Normalising product, store, or customer text values
· Checking for duplicates
· Making rules for data validation to be applied


These steps follow best practices for data quality management. According to Batini and Scannapieco (Batini, 2016), structured data quality routines such as accuracy, completeness, and consistency must be followed before data is integrated into analytical systems. Larry English (English, 2019)goes on to explain that poor-quality source data undermines the reliability of business intelligence (BI).
Excel's tabular formatting capabilities can be used to transform raw data sheets into Pivot tables (Ctrl+T). Kolb (Kolb, 2016)observes that Excel tables improve data integrity and facilitate integration into analytical tools. This source is used to justify converting all spreadsheets to tables before importing them into Power BI. Whilst O'Beirne (O’Beirne, 2019)emphasises that Excel is an effective pre-processing tool for BI workflows due to its user-friendliness and transparency. Reinforcing the decision to use Excel for initial data preparation rather than attempting to clean and format everything within Power BI.


[bookmark: _Toc216351554]Loading data to Power BI and creating the star schema
Once cleaned and structured, the dataset can be imported into Power BI using the 'Get Data' > 'Excel' menu option. Each table will then be displayed in the model view. The star schema is then created by identifying the dimension tables (Dim_Date, Dim_Product, Dim_Store, and Dim_Customer) and connecting them to the main fact table, and we can see this these tables created in the Power BI tool if we go on the Model review and look at Data tables, highlighted in red on Figure 3.
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[bookmark: _Toc216356306]Figure 3 Highlighted Schema Diagram

Dimensional modelling is recommended because it improves analytical performance while simplifying the user experience. Kimball and Ross (2016) explain that the star schema improves query efficiency and assists non-technical users in understanding data relationships. Sarsfield (Sarsfield, 2017) argues that dimensional models help to ensure data consistency and reduce ambiguity. 
After importing the tables, one-to-many joins are used to create relationships between dimension keys (for example, Date_ID and Product_ID) and the fact table's corresponding foreign keys. The appropriate cardinality and cross-filtering directions are then set.



[bookmark: _Toc216351555]Visualisation Development in Power BI
The final implementation phase entails developing interactive visualisations, dashboards, and slicers to allow users to explore the data. The visuals include:
· KPI Cards
· Line charts for trend analysis.
· Bar/column charts to compare categories.
· Tree maps of product hierarchy
· Doughnut or pie charts for segmentation.
· Maps (if geographical data is available).
· Matrix tables.
· BCG Matrix Scatter Chart
· Ansoff's strategic summary visualisation
According to Few (Few, 2017), well-designed visualisations facilitate faster pattern recognition and better decision-making. This justifies the careful choice of visual types. According to Knaflic (Knaflic, 2019), visuals must reduce cognitive load while also focussing attention on insight. This supports the principle of designing clear, uncluttered dashboards. The Microsoft Press (Microsoft, 2020) provides best practices for Power BI visualisation design, reinforcing the case for using slicers, consistent colour palettes, and tooltips. And the following figures we can see the already created dashboards with all the data well summarized.
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[bookmark: _Toc216356307]Figure 4Executive Overview Dashboard
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Figure 5 Product Performance
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Figure 6 Operation Logistic






[bookmark: _Toc216351556]Testing, Validation, and User Feedback:
The BI solution is validated to ensure that the measures and relationships are accurate, as well as that the slicers function properly. Testing involves:
· Verifying data totals in Excel and Power BI
· Confirming that DAX calculations are correct.
· Making sure that slicers filter visuals appropriately
· Ensuring dashboard performance and load speed
According to Richards (Richards, 2018), user testing is critical for ensuring that BI systems achieve their analytical objectives. Pocatilu and Alecu (Pocatilu, 2019) also state that BI models require iterative refinement based on stakeholder feedback.

Critical Evaluation
This section critically evaluates the effectiveness, challenges, scalability, adaptability, and ethical implications of data usage in the Cymru Office Supplies BI system. Drawing on current academic and industry literature, the evaluation justifies design decisions and identifies areas for improvement.


Effectiveness of supporting strategic business insights


The BI system designed for Cymru Office Supplies effectively converts raw operational data into insights that aid strategic decision-making. The star-schema model, KPI dashboards, and Power BI visualisations help managers quickly assess business performance in terms of sales, profit, customer segments, and product categories. According to research, BI systems that integrate dashboards with dimensional modelling significantly improve decision-making speed and accuracy (Trieu, 2017)

The system's pivot tables and Power BI visuals assist in identifying profit drivers, underperforming products, and customer trends. This is consistent with the findings of Wamba (Wamba, 2017)who show that data-driven decision-making increases operational efficiency and financial performance. 


So, the system helps strategic tools like the BCG Matrix and Ansoff Matrix by providing accurate metrics on product performance and market behaviour. The design ensures that decision makers have access to coherent and consistent data, which improves both tactical and long-term planning. This is consistent with literature that emphasises the BI ability to support strategic alignment within organisations (Olszak, 2018).

The challenges and limitations of the BI system
Despite its effectiveness, the BI system has some limitations like:

Data Quality and Integration Challenges:
While Excel-based ETL simulation can simulate basic transformation processes, it cannot fully represent the complexity of real world ETL pipelines. According to studies, data quality issues continue to be one of the most significant risks to BI performance. Issues such as incomplete records, inconsistencies in product naming conventions, and missing margins can all reduce accuracy (Maheshwari, 2019).
Dependence on manual processes
The current solution requires manually refreshing data in Excel and Power BI. This raises the risk of human error. Modern BI implementations rely on automated ETL tools to reduce manual intervention (Nguyen, 2022). Without automation, the system's scalability is limited.

Limited Predictive Analytics.
The BI system focusses on descriptive and diagnostic analytics, which demonstrate what occurred and why. However, it lacks sophisticated forecasting, clustering, and predictive modelling capabilities. Machine learning capabilities are increasingly being integrated into modern BI systems to enable more accurate decision predictions (Shah, 2024). Without these features, the system is unable to fully support advanced strategic planning.

Overdependence on the Power BI interface.
While Power BI is user friendly, performance suffers when datasets exceed millions of rows. According to research, high-volume business intelligence environments require distributed computing or cloud-based architectures to improve scalability (Gupta, 2016)As a result, the current model may struggle if the company grows significantly.

Scalability and Adaptability

Scalability wise, the BI system has both advantages and disadvantages.
Strengths:
· The clear star schema design enables scalable data modelling.
· Data can be migrated from Excel to SQL Server or Azure with minimal changes.
· Power BI enables incremental refresh and cloud-based data flow integration.
These findings are consistent with those of Sallam (Sallam, 2021)who found that BI platforms with cloud-based architecture scale more efficiently.
Weaknesses:
· Scalability is limited when using manual ETL.
· Expanding product lines and customer segments may necessitate new dimension modelling.
· Additional data sources, such as website analytics and CRM data, necessitate more complex integration.
While the system is adaptable, it would need automation, cloud migration, and increased storage capacity to support more advanced analytics.

Ethical and privacy considerations
The system manages customer names, segmentation information, and transaction histories. Even though this data is insensitive, ethical concerns about data protection and responsible analytics persist.
GDPR Compliance:
Cymru Office Supplies, a UK-based company, must adhere to GDPR principles such as minimisation, purpose limitation, and security. Data governance frameworks are critical in BI design. According to Wiewiora and Heide (Wiewiora, 2021), ethical governance increases user trust while also protecting organisational reputation.

Potential analytical bias:
Analytics may misrepresent customer behaviour if data is incomplete or incorrectly classified. AI and BI research warn that biassed datasets can lead to unfair or inaccurate business decisions (Floridi, 2016).



Over monitoring customer behaviour:
If BI is used to track customer patterns in addition to sales data, privacy concerns may arise. Ethical frameworks require a balance between insight generation and customer autonomy.

Summarisation of Critical Evaluation
Overall, the BI system is effective, strategically relevant, and well organised. However, it is still constrained by manual processes, limited predictive capabilities, and the need for increased automation and ethical safeguards. With further development, particularly through automation, cloud migration, and advanced analytics, the system's long-term impact could be significantly increased.



SECTION 6: Conclusion 

The BI system created for Cymru Office Supplies effectively demonstrates how structured analytics can inform strategic and operational decision-making processes. The system uses an Excel-based ETL simulation, a star-schema data model, and a set of Power BI visual dashboards to transform fragmented transactional data into clear, actionable insights. This is consistent with recent research, which shows that well-designed BI systems improve organisational performance by increasing data visibility and decision-making processes (Trieu, 2017).
The system supports robust performance monitoring, product profitability analysis, customer segmentation, and organization cost evaluation. These capabilities are consistent with industry findings that BI dashboards improve efficiency and facilitate initiative-taking planning (Wamba, 2017).

The critical evaluation did, however, identify limitations, particularly in terms of automation, data quality, and predictive analytics scope. These are the challenges identified in the BI literature, where data quality and ETL automation are key barriers to BI maturity (Maheshwari, 2019).

Despite these challenges, the BI system is extremely scalable. Its star-schema foundation promotes growth, while its Power BI platform enables future cloud-based automation. Research confirms that scalable architecture-based BI systems can adapt to technological advances such as AI-driven forecasting and automated data (Nguyen, 2022).
From an ethical standpoint, the system requires strong governance to ensure GDPR compliance, protect privacy, and avoid bias in analytics. These concerns are consistent with recent literature emphasising the importance of responsible data handling in BI environments (Wiewiora, 2021) and can be used to raise ethical awareness.
In conclusion, the Cymru Office Supplies BI system serves as a solid foundation for a mature analytics environment. Although improvements are required to automate ETL processes, integrate predictive analytics, and improve governance, the system is both strategically valuable and operationally effective. It is also well-positioned to change in response to future business and technological demands.
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