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About EUCAR 

EUCAR is the European Council for Automotive R&D of the major European passenger car and 

commercial vehicle manufacturers. EUCAR facilitates and coordinates pre-competitive research and 

development projects, and its members participate in a wide range of collaborative European R&D 

programmes. The European automobile manufacturers are the largest private investors in R&D in Europe, 

with over €70 billion investment per annum. EUCAR members are BMW Group, DAF Trucks, Ford of 

Europe, Honda R&D Europe, Hyundai Motor Europe, Iveco Group, Renault Group, Toyota Motor Europe, 

Volkswagen Group, Volvo Cars and Volvo Group.  

EUCAR is fully committed to achieving safer, cleaner, smarter and more efficient transport solutions. 

Digitalisation of Road Transport and its technologies will play a vital role in it: 

• Supporting the Vision Zero targets set for 2050 by decreasing the number of road fatalities and 

accidents. 

• Further reducing transport emissions and congestion, while ensuring inclusive mobility in particular 

for the elderly and people with disabilities. 

• Enabling new mobility concepts, shifting design and development from driver-centred to mobility-

user-centred. 
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Introduction 

The automotive industry is vital to the European economy, providing jobs and driving growth, and it 

contributes approximately €1 trillion to the EU’s gross domestic product. Nevertheless, the industry is 

undergoing a drastic transformation, and the US and China are challenging European competitiveness.  

European technology sovereignty requires investments from both public and private actors to retain 

expertise in Europe, thereby strengthening manufacturing, job security, and economic growth. Investments 

are crucial for addressing societal challenges while enhancing the EU’s competitiveness and ensuring a 

high quality of life. 

As leading investors in research and innovation, EUCAR members aim to accelerate innovation from 

applied research to scale-up, prioritising impact and facilitating large-scale innovation initiatives 

with substantial industrial participation and leadership. AI is a key driver and technology in achieving the 

targets as part of this Vision: 

The innovations in Digitalisation of Road Transport will have a remarkable economic impact. Artificial 

Intelligence (AI) plays a major role in future services and digital value chains, not only in connected and 

automated driving but also in intelligent mobility services. Strengthening European Industries in the 

development and integration of AI technologies is a geopolitical necessity to avoid future strategic 

dependencies.  

Europe needs a functioning ecosystem for the development and integration of AI in automotive. 

Implementing AI in automotive design, development, tools, production, innovative value chains, and finally, 

in products, brings a variety of challenges and opportunities, such as in industrialisation, requirement-

based development, data availability, data quality, interfaces and continuous improvement of trained 

modules for applications, specifically in safety-critical domains.  

The EUCAR Expert Group works on implementing and using AI as a functional competitive, and affordable 

technology to accelerate innovation across all automotive domains. 
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Vision AI in Automotive  

AI presents immense potential and opportunities as a driver of innovation, competitiveness, and value 

creation across the European automotive sector. It is no longer a peripheral or enabling technology - it has 

become a central pillar of the industry's transformation. From vehicle design and manufacturing to 

customer engagement, mobility services and intelligent vehicle behaviour, AI is reshaping every layer of 

the automotive value chain.  

AI is already being deployed in vehicle design, development, material research and engineering 

processes. It leverages machine learning, and big data methodologies to drastically accelerate innovation 

cycles and, for example, to facilitate the search for suitable replacements of critical materials. In the context 

of automated driving, AI is key enabler for safe and reliable operation in increasingly complex and dense 

traffic environments. However, integrating AI into safety-critical automotive applications requires robust 

verification and validation frameworks, particularly when AI systems are involved in vehicle control or in 

smart factories.   

The automotive industry is entering a new intelligence era, where AI is not only embedded in products but 

also orchestrates operations and ecosystems. This transformation is driven by three converging and 

complementary AI paradigms: 

• Generative AI: Models that synthesise new content, code, designs, simulations, and interactions 

across the entire automotive value chain. By automating design-space exploration, scenario 

generation, and validation workflows, they shorten development cycles, reduce costs, and unlock novel 

vehicle concepts, materials, and service offerings. 

• Agentic AI: Autonomous systems capable of goal-directed behaviour, reasoning, and decision-making. 

These agents operate across domains, from in-vehicle assistants to enterprise process automation, 

enabling proactive, adaptive, and context-aware intelligence.  

• Physical AI: Embodied intelligence in machines that perceive, act, and adapt in the physical world. It 

connects digital intent with mechanical execution in vehicles, infrastructure, and mobility systems, 

enabling safe and effective interaction with humans and the environment. 

Together, these paradigms are reshaping the way vehicles are built, operated, and integrated into broader 

mobility ecosystems. They enable a shift from static, rule-based systems to adaptive, data-driven 

architectures that can evolve over time and across contexts within verified and validated boundaries. In 

the automotive context, this controlled adaptability ensures compliance with safety, security, and quality 

standards while allowing continuous performance and feature enhancement. AI is becoming the 

connective tissue of the automotive sector, linking data, decisions, and domains. It accelerates the shift to 

Software-Defined Vehicles (SDVs), supports climate-neutral manufacturing, enhances road safety, and 

enables personalised mobility experiences.  

To fully realise this vision, Europe must invest in strategic R&I actions, foster cross-sector collaboration, 

and build a resilient AI ecosystem that aligns with its values of safety, sustainability, and inclusiveness. 

Resilient value chains for HW and SW development are important to avoid dependencies for these 

important technologies. A vibrant and active European AI ecosystem, encompassing industry, academia, 

start-ups, and public institutions, is crucial for driving innovation, ensuring competitiveness, and delivering 

societal impact. This includes the development of standardised building blocks, interoperable interfaces, 

development tools, and validation toolchains. Open-source hardware and software may play a disruptive 

role, but ensuring automotive-grade quality and validated safety remains a critical challenge. 
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Scope and Areas of Application 

Area 1: In-Vehicle / Product AI - Embedded intelligence in vehicles and mobility products supports 

driving automation, energy management, natural-language copilots, driver monitoring, predictive 

maintenance, and personalised cabin experiences.  

• Automated Driving – AI embedded in vehicles enables real-time object detection, sensor fusion, 

environmental modelling, and predictive path planning for advanced driver-assistance, automated 

driving functions and cooperative manoeuvering. In parallel, AI supports the full development and 

validation cycle through automated scenario generation, simulation, and testing - addressing rare or 

high-risk traffic situations, driver behaviour modelling, and intention prediction for vulnerable road 

users (VRUs). End-to-end AI systems that integrate large foundation models with Agentic and 

Physical AI capabilities deliver context-aware reasoning and safe control in complex, dynamic traffic 

environments, ensuring trustworthy and human-like vehicle behaviour. 

• Personalised UI and UX and Copilot Functions – Generative and Agentic AI models integrate vision, 

speech, and contextual understanding to create personalized and emotionally responsive user 

experiences. Adaptive UX systems dynamically adjust displays, interior elements, and infotainment 

content based on user intent and mood, while context-aware copilots leverage large language 

models to automate travel planning, route selection, and contextual recommendations. 

• Hybrid Edge-Cloud Orchestration for Multimodal Agentic AI – Advanced orchestration frameworks 

enable scalable and low-latency coordination of hybrid edge and cloud resources to support 

multimodal Agentic AI systems in vehicles. These architectures allow complex AI agents to operate 

directly at the automotive edge, leveraging local processing for safety-critical functions while 

connecting to cloud-based models for learning, updates, and large-scale context integration. 

• Energy and Thermal Management – AI-driven predictive models optimize battery aging, charging 

strategies, and dynamic thermal control of powertrain components, while agents transform energy 

management into a proactive, context-aware system that autonomously balances performance and 

sustainability, thus extending range and improving efficiency in electric and hybrid vehicles. 

• Predictive Maintenance – AI-driven analytics transform vehicle maintenance from reactive to 

proactive by continuously monitoring telematics, sensor, and diagnostic data to anticipate potential 

component failures before they occur. It detects early signs of degradation in critical systems 

enabling timely interventions that reduce downtime and extend component life. Across entire fleets, 

AI monitors system health to identify emerging patterns, optimize maintenance scheduling, and 

prevent unnecessary recalls. 

R&I Needs 

• Development of foundational VLAM (Vision-Language-Action-Motion) models. 

• Explainable and certifiable AI for safety-critical systems. 

• Integration of AI with embedded systems and real-time constraints. 

• Development of customer foundation models (CFMs) that fuse multimodal data (telemetry, service 

logs, multilingual dialogs) for personalized engagement. 

• LCA energy-efficient AI Systems  

• Strategic Governance and Compliance of an European AI Ecosystem  
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Area 2: Enterprise / Industrial AI - Deployed across the automotive value chain from DevOps, 

generative E2E engineering design and smart manufacturing to supply-chain optimization, warranty 

analytics, and autonomous factory robotics. 

• Generative Engineering and DevOps - AI-assisted frameworks enhance the design, simulation, and 

code generation of both hardware and software components across the automotive value chain. 

Generative AI  translate system engineering specifications, free-text or structured requirements, into 

executable code, control logic or simulation models. Agentic AI orchestrates the vehicle software 

development process, integrating advanced reasoning, explainable AI (XAI), and human-in-the-loop 

methods to ensure robustness, traceability, and safety. These systems support requirement analysis, 

propose design alternatives, generate and validate code, and automate testing workflows while 

keeping engineers fully in control. 

• Accelerated Virtual Testing and Validation - AI as a key technology for computational multi-physics 

simulations (aerodynamics, thermodynamics, fluid dynamics, crash-simulation, material sciences, 

computational chemistry). 

• Smart Manufacturing and Robotics – AI enables efficient exploration of complex manufacturing 

design and scheduling spaces to optimize resource allocation, production planning, and line 

balancing. Advanced data-driven and physics-informed AI models accurately capture the behaviour 

of complex production processes allowing continuous optimization of process parameters to improve 

part quality, material properties, and energy efficiency. Physical AI integrated into collaborative 

robots on the factory floor. 

• Supply-Chain Optimisation – AI leverages historical and real-time data for demand forecasting, risk 

modelling, and dynamic planning. It predicts inventory needs, detect potential bottlenecks, and 

optimize material flows. AI agents simulate alternative logistics scenarios, optimize inventory 

allocation, and coordinate supplier networks to minimize delays, costs, and operational risk, thus 

ensuring efficient and resilient automotive supply chains. 

R&I Needs 

• Development of domain-specific LIMs (Large Industry Models) for automotive production and 

engineering 

• Create physics-informed AI models that approximate physical behaviors (e.g., fluid dynamics, 

structural mechanics) for faster simulations. 

• Secure, sovereign AI infrastructure for industrial data and model training. Build secure, privacy-

preserving data exchange frameworks (e.g., GAIA-X, Catena-X). 

• Advance post-training and inference-time scaling techniques for industrial AI 

• Train multi-modal models that unify vision, language, and action for generalist robotic control. 

• Standardization of AI-human collaboration in manufacturing. 

• Exploring new Machine Learning approaches like “Physics informed Neural Networks”  

• Considering cross-industry approaches (aerospace, pharmaceutical, biomedical, chemical, 

automotive)  
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Challenges and Strategic Recommendations 

Challenges 

The automotive industry faces a complex set of challenges as it transitions toward digitalization and AI-

driven innovation. Agility and speed in vehicle design and development have become decisive factors for 

competitiveness. Traditional validation processes remain time-consuming and cost-intensive, creating 

pressure to leverage advanced computing capabilities and innovative software-hardware ecosystems. 

Developing and validating AI tools for accelerated product development is essential to improve simulation 

accuracy, reduce time-to-market, and enhance sustainability. 

At the same time, safe, robust and trustworthy AI-based systems are critical enablers for future mobility. 

However, their industrialization introduces significant hurdles, including continuous improvement cycles, 

rigorous verification and validation, and compliance with functional safety standards. Self-learning systems 

add complexity, requiring practical boundary conditions to ensure reliability. Furthermore, AI depends on 

vast quantities of high-quality data, raising questions about interfaces, standards, and governance 

frameworks. The diversity of AI approaches - ranging from machine learning to Generative, Predictive, 

and Assistive AI - demands agile strategies to match evolving technologies with specific use cases. 

The development of Large Industry Models (LIMs) amplifies these challenges. Competitive LIMs require 

billions of parameters, trillions of tokens, and exascale compute, making in-house development 

economically infeasible. This is compounded by prohibitive energy and hardware requirements, raising 

sustainability concerns. Furthermore, the availability of high-quality industrial data is limited, forcing 

reliance on costly synthetic and simulation pipelines to fill gaps. Most individual OEMs lack the deep AI 

expertise needed to design and tune frontier-scale architectures, creating a critical skills gap. Even if these 

barriers were overcome, the business case for a single-player approach remains negative, as the return 

on investment cannot be justified for models serving only one company’s use cases. The development 

and sourcing of data is a key challenge in order to ensure compliance and trustworthy AI. Generation of 

synthetic data is a key enabling domain in AI development. Finally, governance and sovereignty issues 

add complexity: data ownership, IP management, and compliance with EU regulations must be secured 

to avoid vendor lock-in and strategic dependence on foreign technology stacks. Together, these 

challenges underscore the need for a collaborative, EU-driven approach to ensure competitiveness and 

technological sovereignty. 

Strategic Recommendations 

• Create a Collaborative Ecosystem: Frameworks for linking data, computing resources, and 

expertise from industry, academia, and technology providers enable federated training and shared 

infrastructure to drive interoperability and efficiency. 

• Adopt an EU-Driven Consortium Model: To accelerate innovation and ensure technological 

sovereignty, the automotive and mobility ecosystem should embrace a collaborative approach under 

an EU-driven consortium model. This means pooling critical resources - data, computational power, 

and domain expertise - across industry players, academic institutions, and technology providers. 

Such a model should be supported by open collaboration frameworks that enable federated training 

and shared infrastructure, fostering interoperability and reducing duplication of effort. 

• Secure Sovereign Compute: Invest in AI gigafactories and energy-efficient compute clusters under 

EU jurisdiction, ensuring compliance with sustainability and sovereignty goals. These facilities will 

provide the backbone for large-scale model training and deployment. 

• Raise AI Innovation Capacity: Research, development, integration and training in methods that are 
important for AI functions in automotive (and other safety-critical cyber-physical systems), such as 
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Reliable and Safe AI, Compute efficient AI, Multi-sensor AI, Distributed and federated AI, etc. 
Improve the connection to education, i.e. support both cutting edge and method development, and 
breadth and method use.  

• Apply AI in R&I: Research, development, integration and training of methodology where AI is used 
to support important areas in Automotive operations (incl. R&D). E.g. AI supported mechanical 
design and simulation, AI supported material characterisation and design, AI supported battery 
characterisation and design, etc. 

• Federated Data Strategy: Implement privacy-preserving data exchange spaces and simplify 

framework conditions to accelerate data-driven research and innovation. Common standards for data 

curation and interoperability will enable seamless collaboration across borders and sectors. 

• Open-Source Reference Stack: Provide modular model checkpoints, evaluation benchmarks, and 

deployment blueprints to promote transparency and reproducibility. This will accelerate innovation 

and reduce dependency on proprietary solutions. 

• Governance Framework: Define clear rules for IP licensing, data ownership, and compliance, 

ensuring equal financial commitment and transparent decision-making. Promote regulatory 

innovation for safe and ethical AI deployment, while supporting talent development in AI engineering, 

ethics, and systems integration. Governance frameworks for public-private AI ecosystems and 

incentives for open-source communities 

• Public-Private Partnerships (PPP): Foster cross-sector collaboration between OEMs, suppliers, 

tech companies, and public institutions. Engage policymakers early to secure funding and regulatory 

clarity, aligning efforts with EU strategic priorities and industrial digitalization programs. 

• Pilot Use Cases: Focus on high-impact domains and invest in foundational AI models, including 

multi-modal and agentic AI capabilities tailored to automotive applications. These pilots will 

demonstrate value and build trust in AI-driven mobility. 

• Future Research and Innovation Funding must be sufficiently flexible to address AI innovation 

dynamics. A competitive EU Framework for regulatory and trustworthy AI is a prerequisite for data 

handling; ensure AI value creation and monetisation in Europe.  

 


