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Introduction
Business Intelligence (BI) has become an essential tool for data-driven decision-making, especially with the rise of Big Data, which has transformed BI’s scope and functionality. The vast volume, variety, and velocity of modern data require advanced approaches like fast analytics and data science to deliver timely, actionable insights. Agile methodologies are increasingly integrated into BI to support flexible, iterative data analysis, addressing the need for real-time insights that support strategic decisions (Larson & Chang, 2016). Key BI components—data integration, analytical capabilities, and a decision-focused culture—are particularly impactful in sectors that depend on data for competitive advantage (Eidizadeh et al., 2017). This report explores current BI trends within the automotive sector, examining how agile and BI innovations enable organizations to leverage data for better decision-making and operational efficiency, as detailed in Larson and Chang’s review of contemporary BI practices.

Literature review
Defined as a technology-driven process that analyses data and presents actionable information, BI enables managers to make strategic, evidence-based decisions (Puklavec et al., 2018). With the rapid adoption of Big Data, BI has transformed how automotive companies manage their operations, improve efficiency, and enhance customer satisfaction.
Business Intelligence (BI) architecture serves as the foundational structure for gathering, processing, analyzing, and presenting data to facilitate informed decision-making. It comprises interconnected components such as data sources, data processing systems, analytical tools, and visualization layers, all working together to transform raw data into actionable insights.
The architecture begins with data sources, which may include organizational systems like ERP or CRM platforms as well as external sources such as IoT devices or social media feeds. These data inputs are processed and stored in data repositories such as data lakes or warehouses, where they undergo cleaning, transformation, and organization to prepare for analysis. The analytical layer utilizes tools such as machine learning algorithms, predictive modelling, or visualization software (e.g., Tableau, Power BI) to generate insights. The presentation layer then delivers this information through dashboards, reports, or other visual formats tailored for end-users.
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Business intelligence trends in the automotive industry
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Description automatically generated]	The future of mobility is anticipated to be "eascy"—electrified, autonomous, shared, connected, and annually updated—fundamentally transforming the automotive industry by 2030 (PwC, 2017-2018). This study examines key influences on the automotive sector in the US, Europe, and China, highlighting critical shifts in user behaviour, external factors affecting mobility habits, and implications for manufacturers, suppliers, and service providers. Mathematical modelling and demographic trends underpin predictions about traffic demand, vehicle usage, car inventories, and replacement cycles.
Source: PwC 2018-2018
Electrification will drive a transition toward emissions-free, carbon-neutral mobility, supported by renewable energy sources for vehicle charging. Autonomous vehicles, requiring no human intervention, will extend individual mobility to new demographics while reducing reliance on public transportation. Shared mobility, managed through professional fleets, is expected to lower costs by optimizing the utilization of vehicles. Connectivity will transform vehicles into communication hubs, serving as a “third place” between home and work. Annual model updates will integrate cutting-edge hardware and software, meeting evolving fleet demands.
By 2030, shared and autonomous mobility is predicted to account for a significant proportion of traffic, with autonomous vehicles representing up to 40% of road usage. China is expected to lead this transformation, surpassing the US and Europe in adoption rates.
The automotive sector’s value chain will require a comprehensive overhaul post 2025, necessitating rapid adaptation to meet user-oriented innovations. Manufacturers and suppliers face decisive years between 2020 and 2025, as these trends accelerate, compelling them to innovate to remain competitive in a rapidly evolving market landscape.

Classification of big data types
Big Data is integral to driving innovation and efficiency in the automotive sector, enabling advanced analytics, predictive capabilities, and real-time decision-making. Key types of data support various operational and strategic goals.
Sensor data from IoT devices, such as GPS and advanced driver-assistance systems (ADAS), enhances vehicle performance and safety. It enables predictive maintenance to prevent failures, ensures real-time performance optimization, and refines autonomous driving systems. Customer data from CRM platforms, online interactions, and feedback channels allows manufacturers to personalize services, refine marketing strategies, and improve customer retention through tailored after-sales support (Mordor Intelligence Research & Advisory, 2024).
Supply chain data, including logistics and inventory information, optimizes production processes by supporting just-in-time delivery and improving resilience to disruptions. Market and social data, such as customer sentiment and competitor analysis, informs strategic planning, helping manufacturers stay competitive by identifying trends and managing brand reputation.
[image: ]Connected and autonomous vehicle data from vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I) communication systems supports traffic management, road safety, and innovations in autonomous technology. These diverse data types collectively enhance efficiency, reduce costs, improve customer experiences, and drive technological advancements, ensuring the automotive industry remains competitive and forward-thinking.

Tools and platforms employed by the automotive industry
The automotive sector utilizes a wide range of advanced tools and platforms to manage and analyse Big Data, enabling the collection, processing, storage, and extraction of insights that drive operational improvements, enhance customer experiences, and foster innovation.
Cloud platforms such as Amazon Web Services (AWS), Microsoft Azure, and Google Cloud Platform are extensively adopted due to their scalability, cost-effectiveness, and ability to process data in real time. These platforms integrate data from various sources, including IoT sensors, customer relationship management (CRM) systems, and supply chain networks, while ensuring compliance with data privacy regulations. Additionally, their advanced analytics capabilities provide predictive and prescriptive insights critical to decision-making.
Frameworks such as Apache Hadoop and Apache Spark are integral for handling the large-scale structured and unstructured data prevalent in the industry. Hadoop facilitates distributed storage and processing, which is essential for managing vast quantities of sensor and telematics data. Meanwhile, Spark provides real-time analytics, supporting applications like traffic optimization and autonomous driving technology.
Visualization tools such as Tableau, Power BI, and Qlik are employed to create interactive dashboards, enabling stakeholders to monitor supply chains, analyse market trends, and understand customer behaviour. High-performance databases like Snowflake and SAP HANA further enhance the industry’s capacity for rapid data processing, enabling real-time diagnostics, fleet management, and production optimization. Together, these tools enable the automotive industry to leverage Big Data effectively, driving innovation and maintaining a competitive edge.

Conclusion

Business Intelligence (BI) and Big Data have become transformative forces in the automotive industry, driving efficiency, innovation, and competitive advantage. The integration of agile methodologies and advanced BI tools enables real-time, data-driven decision-making, empowering organizations to adapt to evolving market demands. Key trends, including electrification, autonomous and shared mobility, and enhanced connectivity, are reshaping the automotive landscape, necessitating robust data architectures and predictive analytics. By leveraging diverse data types—such as sensor, customer, and supply chain data—automotive companies optimize performance, enhance customer satisfaction, and ensure sustainability. Advanced platforms like AWS, Apache Spark, and Tableau streamline data management and visualization, supporting operational excellence and strategic innovation. As the automotive sector transitions toward a connected, autonomous, and electrified future, BI and Big Data will remain central to navigating complexities, fostering resilience, and maintaining a forward-looking, competitive edge.
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