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1. Introduction
Warehousing plays an important role in supply chain management by ensuring that goods are received, stored, picked, packed and dispatched efficiently. Warehouse performance can directly affect operating costs, customer satisfaction, inventory accuracy and the overall efficiency of a business.
A Warehouse KPI Dashboard for the operations of receiving, put away, storage, picking, packing, shipping and returns plots key performance indicators into a single visual overview. It helps to survey operations quickly and to identify potential problems early on. At the same time, it shows where there is room for optimisation. The analogue to these kinds of metrics on a dashboard for a warehouse would be the dials and gauges in your car’s instrument cluster. Use the real-time information to respond to immediate issues and then use the longer-term information to try and improve things in the warehouse over a longer period. [1] 
This project aims to create a Warehouse Performance Analytics Dashboard to transform warehouse operational data into information by using interactive visualisations, measures and reports on Warehouse Performance.
A range of techniques will be explored, including data preparation, data analysis, a database and data visualisation to develop a solution for use in the analytics project. Typically, a sample or publicly available data set would be used, but the organisation may have suitable data from which to work with the permission of that organisation.
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Warehouse performance metrics aim to measure how well a company operating from warehouses is using all resources, stocks and processes in its day-to-day operation. Most companies use various metrics to measure their warehouse performance. These are the percentage of orders that are fulfilled on time, the accuracy rate for picking orders, the inventory accuracy rate, the time it takes to process orders and the dispatch performance.
Analyzing warehouse performance without the use of an analytical centralized dashboard, would require analysts to sift through numerous spreadsheets and reports, which would be time-consuming and do not allow for the sufficient identification of trends, measurement of warehouse performance over time, and of areas that need to be improved.
A business intelligence (BI) dashboard is a BI tool used to display data analytics and data visualizations on one screen. A BI dashboard is typically very flexible, so users can add/ remove as many KPI’s and metrics as needed.
Typically, the front-end dashboard is connected to the relevant data sources, be that database or data warehouse, and updated in real time to allow business users to get the rawest of data and for it to be transformed into useful data points and relevant and meaningful data visualizations by the application providing the front-end reporting. [2]
The rationale for this project is to investigate how data analytics and visualisation can support warehouse performance monitoring. By developing a functional dashboard, the project will demonstrate how computing technologies can be used to convert raw operational data into actionable insights.
The project is also relevant to the Applied Computing (Data and Information Systems) programme because it combines data processing, database concepts, analytical techniques, software development and information presentation in a practical business context.
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Warehouse performance can be monitored on the following performance indicators: accuracy of stock, speed of order fulfilment, availability of stock and performance of dispatches.
The aim of this project is to create an interactive dashboard that analyses warehouse data and key performance indicators of warehouse performance. The dashboard will highlight areas of inefficiency and support a decision-making process based on evidence.
Errors and problems in the warehouse affect the speed, the efficiency and the productivity of either a single warehouse process or a whole chain of processes. In most cases errors are found too late when the process has already started or has reached its end. Then it is too late to prevent errors or to limit the damage. Knowing in advance about potential problems in your warehouse helps to prevent them and to start repairing damage as early as possible. [3] 

What is the added value of a data-driven dashboard to the performance analysis of a warehouse and the related decisions?
The project will investigate this question by developing a working dashboard using a structured dataset and evaluating its functionality, analytical accuracy, usability, and usefulness for warehouse performance monitoring.
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To investigate, develop and evaluate an interactive warehouse performance analytics dashboard that uses data analysis and visualisation techniques to monitor key operational performance indicators and support evidence-based decision-making.
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· Identify key warehouse performance indicators (KPIs).
· Review relevant literature and BI technologies.
· Obtain or create a suitable warehouse dataset.
· Clean, transform and validate the data.
· Develop a dashboard to visualise warehouse KPIs.
· Implement interactive filtering and comparisons.
· Test the dashboard’s accuracy, usability and functionality.
· Evaluate the project and recommend future improvements.
· Research and/or Development Methodology
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 Research Methodology

The Warehouse Performance Analytics Dashboard will be developed within the context of an applied research project using Design Science Research (DSR). A case-study will be set up using a representative warehouse dataset that contains data on orders, stock levels, processing time and dispatch. The data can either be provided by public sources or be completely synthesized. Quantitative-based evaluation of accuracy of the KPIs, the functionality of the Dashboard and the consistency of the output is complemented by usability evaluation where possible.

 Development Methodology

The iterative approach of the Agile methodology will be implemented in order to achieve the goals of the applied research work. The Agile development will be applied in six stages:
1. Requirements Analysis
2. Data Preparation
3. Dashboard Design
4. Implementation
5. Testing and Evaluation
6. Refinement & Documentation 

The research methodology is described in this chapter while the Agile methodology is described as the development methodology in order to keep a check on scope and to ensure that the objectives of the project are being met in the development of a minimum viable dashboard.
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The development of the Warehouse Performance Analytics Dashboard will require a combination of software, hardware, data and learning resources to support data preparation, analysis, visualisation, implementation and testing.
1. Software Resources
· Microsoft Excel: To organise, clean and perform initial analysis of the warehouse dataset.
· BI , tableau: To create interactive dashboards, charts, and visual reports to analyse warehouse operational data.
· CSV files: To store and import structured warehouse operational data.
· SQL (if required): To query and manage data stored in a relational database.
· Microsoft Word: To prepare the project proposal, technical documentation and final report.
2. Hardware Resources
· A laptop or desktop computer capable of running the selected software.
· A stable internet connection to access research materials, software documentation and publicly available datasets.
· Sufficient storage space for datasets, project files, documentation and dashboard backups.
3. Data Resources
· Publicly available warehouse or supply chain datasets, where suitable.
· Synthetic warehouse data if an appropriate public dataset is unavailable.
· Sample records containing order details, order dates, quantities, picking outcomes, dispatch information and inventory records, depending on data availability.
· Data dictionaries and relevant documentation to support accurate interpretation and calculation of KPIs.
4. Learning and Research Resources
· Academic journals, books and online publications relating to warehouse management, business intelligence, data analytics and dashboard design. Several specific books 
· Research materials on warehouse key performance indicators (KPIs) and the CRISP-DM methodology.
· Relevant academic guidance and supervisor feedback throughout the project.
5. Human Resources
· The student will be responsible for requirements analysis, data collection, data preparation, dashboard development, testing, evaluation and documentation.
· The project supervisor will provide academic guidance and feedback on the project’s progress and quality.
· If feasible and approved, selected users may provide feedback during usability evaluation, subject to the required ethical approval and informed consent procedures.
6. Financial Resources
· The project is expected to require minimal financial expenditure because it will primarily use existing computer equipment, available university resources, free research materials and suitable public or synthetic datasets.
· Any software licensing, equipment or additional data acquisition costs will be avoided where possible or assessed before use.
These resources are expected to be sufficient to develop and evaluate an academic prototype of the Warehouse Performance Analytics Dashboard within the available project timeframe.
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The project will be completed in ten main activities, covering planning, research, data preparation, dashboard development, evaluation and final submission. The proposed schedule is aligned with the university's assessment deadlines.



		No.
	Project Activity
	Proposed Timescale
	Expected Outcome

	1
	Project planning and proposal submission
	September–20 October 2026
	Define the project scope, aim, objectives and requirements, and submit the proposal by 3 pm.

	2
	Literature review and background research
	October–November 2026
	Review warehouse KPIs, business intelligence, data analytics and dashboard design.

	3
	Data collection and preparation
	November–December 2026
	Obtain a suitable dataset, clean the data and validate its quality.

	4
	KPI selection and preliminary data analysis
	December 2026–early January 2027
	Define relevant warehouse KPIs and calculate initial performance measures.

	5
	Initial dashboard development and interim viva
	December 2026–16 January 2027
	Develop an initial Power BI prototype and present project progress at the interim viva.

	6
	Dashboard implementation and refinement
	January–February 2027
	Develop interactive filters, KPI cards, charts and performance comparisons.

	7
	Testing, validation and evaluation
	February–March 2027
	Test functionality, data accuracy and usability, and improve the dashboard.

	8
	Final analysis and report submission
	March–1 May 2027
	Analyse the results, complete the final report and submit it by 3 pm on 1 May.

	9
	Final viva preparation and presentation
	2–8 May 2027
	Prepare the presentation and demonstrate the completed dashboard at the final viva.

	10
	Exhibition preparation and submission
	By 11 May 2027, 3 pm
	Prepare and submit the exhibition poster, project images and questionnaire materials.







[bookmark: _Toc243430400]9. References 
[1] A. Taylor, “Warehouse KPI Dashboards: Setup Guide, Metrics, Templates & Examples,” Cleverence, Jan. 17. [Online]. Available: https://www.cleverence.com/articles/3pl-business/guide-to-setting-up-analytics-dashboards-for-warehouse-kpis-3942/. [Accessed: Oct. 20, 2026].
[2] Coursera Staff, “Business Intelligence Dashboard: Definition, Software, and More,” Coursera, Mar. 13, 2026. [Online]. Available: https://www.coursera.org/articles/business-intelligence-dashboard. [Accessed: Oct. 20, 2026].
[3] M. Natarajan, “7 Warehouse Management Problems and Their Solutions,” Zoho Inventory, May 13, 2024. [Online]. Available: https://www.zoho.com/inventory/academy/warehouse-management/common-problems-in-warehouse-management-and-their-solutions.html. [Accessed: Oct. 20, 2026].
 (
2
)
image1.jpeg
Prifysgol Cymru
; Y Drindod Dewi Sant

% University of Wales
Trinity Saint David




