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di on, not just from new chemistries but also @M new ways
of thinking about them. Quantum computing, whiglf has long been

limited to academic settings and theoretical deba@@s, is gaining real
traction in one of the world’s most demanding se@ors: advanced energy

- storage. 7

Traditional computing systems, despite their powé@sare reaching a point
of diminishing returns in modeling the subatomic cONg@lexity of modern N
/Ifo,atteries. Materials discovery, charge-discharge cycles, degradation &

“patterns — these aren't just engineering puzzles; they're quantum
problems in disguise.

Quantum computers, with their ability to simulate molecular systems /
+with stunning accuracy, aim to shift R&D from trial-and-error to

predictive precision. Around the world, automakers, national labs, and

tech giants are forming unlikely alliances, not just to compete, but

to understand what comes next.

This report examines the main applications of quantum computing in the
EV battery industry and the emerging global ecosystem surrounding it.
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Material Discovery
and Atomic-Level
Simulation

At the heart of every battery breakthrough is a material that must be
discovered, tested, and optimized, a process that, today, often feels like
digital guesswork. Quantum computing transforms this by enabling
simulations at the quantum level, where electrons, ions, and chemical
bonds show their true behavior.

Identification of novel battery chemistries (e.g., solid-state, lithium-air,
sodium-ion)

Design of materials with higher energy density, thermal stability, and
faster charge rates

Reduction in R&D timelines and costs

Example: Volkswagen and Google's joint project simulated battery
materials on quantum processors, aiming to build a tailor-made battery
blueprint. The result: faster exploration, fewer dead ends, and an
accelerated path to market-ready innovation.



Manufacturing & Supply
Chain Optimization

From raw materials to final assembly, the EV battery supply chain faces
many bottlenecks. Quantum algorithms are being explored to solve
multi-variable optimization challenges, from reducing defects during
production to managing materials more efficiently.

e Improved process reliability and throughput
e Smarter inventory and logistics decisions
o Lower costs, higher scalability




Smart Charging &
Energy Management

The future isn't just about improved batteries; it's about more
efficient systems. As EVs turn into mobile power sources, smart
charging will need to coordinate dynamically with power grids.

e Grid-aware charging systems that prevent overloads
» Algorithms that optimize charging schedules for fleets and cities
e Enhanced user experience with minimal infrastructure strain
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The global race for quantum-enabled battery leadership isn't just about

who builds the fastest computer — it's about who applies it first, and
best.

United States

The U.S. is aligning its automotive and quantum sectors with purpose,
and is home to some of the most advanced quantum startups and
national labs.

e Hyundai + lonQ: Developing custom algorithms to simulate lithium
compound behaviors and optimize battery reactions.

e Ford + Quantinuum: Collaborating on next-gen materials modeling,
with a focus on safety, durability, and life cycle performance.

o DOE Labs: Supporting foundational quantum infrastructure and
fostering private-sector R&D with strategic grants and research hubs.



China

China leads the world in EV production and is building a quantum
backbone to support that dominance.

« DAMO Academy (Alibaba): Investing in quantum algorithm
development for energy storage solutions

« State-backed Research: Integrated into broader national quantum
strategies, combining battery innovation with supply chain resilience.




Germany

With a profound automotive legacy and strong research culture,
Germany has been an early mover in quantum R&D.

» Volkswagen + Google: One of the earliest examples of quantum
computing applied directly to battery chemistry

e Fraunhofer Institutes: Contributing quantum simulations for solid-
state battery materials




Japan

Japan's approach blends academic depth with industrial scale.

o RIKEN Center for Quantum Computing: Exploring theoretical models
for topological quantum batteries, which could solve energy loss and
instability issues

e University of Tokyo: Leading cross-disciplinary teams to link
quantum modeling with practical battery improvements
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United Kingdom

A supportive guantum ecosystem, fueled by academia, startups, and
legacy firms.

o Phasecraft + Johnson Matthey + UCL: Building quantum software
for realistic battery simulations

» University of Sussex: Developing quantum sensors to monitor EV
battery health and improve safety




South Korea

A powerhouse in battery manufacturing, South Korea is now investing
heavily in its quantum future.

o National Quantum Strategy: Focused on workforce training,
academic funding, and industrial application

e Hyundai + lonQ: A strategic partnership that blends Korea's EV
leadership with U.S. quantum infrastructure




Canada

A quiet force in applied quantum, with strengths in photonics and
software.

o Xanadu + National Research Council: Joint effort to model and
optimize lithium-ion batteries using photonic quantum computers

e Academic-Industry Symbiosis: Canada's research institutions are
tightly integrated with its quantum startups, allowing rapid iteration
and commercialization.




Strategic Takeaways

This is not theoretical: Early-stage quantum algorithms are already
yielding insights that would take years to uncover through classical
simulation.

Hybrid is the near-term reality: Most breakthroughs today are
coming from hybrid models — combining classical and quantum
resources to tackle specific challenges in battery development.

Geopolitical momentum is accelerating: Countries aren't just racing

for tech dominance — they're laying down long-term economic bets.
Battery innovation is a national strategy.
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