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0 1 Market size
A data-driven analysis of the current market size of quantum
computing in Europe and worldwide, including projected growth
and the present market share of active industry participants.

02 Market opportunities

Classification of the potential of quantum computing for
companies by sectors through a heat map*.

03 Use cases
Real-world applications of quantum computing, showcasing its
effectiveness, implementation scenarios and outcomes.

04 Conclusion
05 Sources

*Scope & methodology

The heat map was developed to illustrate the potential impact of quantum
technologies across various industry sectors. The sectors were identified
based on a review of relevant literature and expert sources.

The opportunity level for each sector, categorised as low, medium, or high, was
determined using qualitative criteria.

Specifically, the assessment considered how significantly each sector is
expected to benefit from quantum technologies in the future. Two main factors
guided this evaluation: the nature of the sector’s core activities and their
alignment with quantum capabilities and the critical importance of securing the
data and information handled within the sector.
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Quantum computing

Market size in Europe and the world

The quantum computing market comprises the segment of quantum technologies that utilises
quantum-mechanical phenomena, such as superposition and entanglement, to perform
computations that are exponentially faster than classical supercomputers for specific complex

problems like optimisation and molecular simulation.

What is the situation in Europe?

The European quantum computing market was valued at :

. . _ _ European key metrics

approximately $479.1 million in 2024 and is projected to reach

roughly $1.11 billion by 2030 (source). European growth is driven According to Horizon Grand View

Research, the European quantum

by Germany, France, and the UK, which together dominate computing market was valued at
approximately $479.1 million in

regional  revenues. Key projects include Germany’s 2024 and is projected to reach

OpenSuperQPlus (deploying a 100-qubit processor in 2026), roughly $1.11 billion by 2030
France’s PROQCIMA initiative (backed by a €1.8B national plan),

and the UK’s newly launched £2B strategy focused on large-scale $479 1 M

hardware procurement and scaling at the NQCC. Revenue in 2024

Europe is strengthening its sovereign quantum ecosystem

/\
through the European Quantum Act, with a legislative proposal $1 ,111 M
expected in Q2 2026. This is complemented by the EuroHPC JU R

initiative, which is integrating quantum processing units (QPUs) /|

33.2%

D CAGR 2025-2030

into supercomputing centres across six sites, including Germany

and France, to foster industrial and academic research.

And on a worldwide level?

/ ~TTTm T " ~ . North America currently leads the landscape, holding a 41%
Worldwide key metrics . .. .

Il market share in 2024 (source). China is a formidable
According to McKinsey | i . . .

| I competitor, particularly in hardware milestones, recently

[ I . , . .

| $1.4-4B : demonstrating a 105-qubit superconducting processor with

I Revenue in 2024 I world-leading error correction capabilities (source).

I I

| $28-7ZB I Market-wide, revenues are projected to grow from $1.4 - 4

1 Forecast revenue 2035 ! billion in 2024 to approximately $27.6 - 72 billion by 2035

I I

I /.D 30-35% 1 (CAGR of ~30-35%), driven by demand in the BFSI (Banking,

‘\ o CAGR 2025-2035 /’ Financial Services, and Insurance) sector for risk modelling and

N = EaEsmemem — — = ~  the pharmaceutical industry for drug discovery (source).
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https://www.grandviewresearch.com/horizon/outlook/quantum-computing-market/europe
https://www.grandviewresearch.com/horizon/outlook/quantum-computing-market/europe
https://www.mckinsey.com/capabilities/tech-and-ai/our-insights/the-year-of-quantum-from-concept-to-reality-in-2025
https://www.grandviewresearch.com/horizon/outlook/quantum-computing-market/europe
https://opensuperqplus.eu/news-and-events
https://www.google.com/search?q=https://www.defense.gouv.fr/dga/actualites/le-ministere-des-armees-lance-le-programme-proqcima
https://www.gov.uk/government/news/uks-quantum-leap-tohelp-beat-diseasedeliver-high-paid-jobs-and-strengthen-national-security-as-first-country-in-the-world-to-roll-out-quantum
https://www.european-quantum-act.com/
https://www.european-quantum-act.com/
https://www.european-quantum-act.com/
https://hpc-portal.eu/sites/default/files/content-document/ENCCS-QC-White-paper.pdf
https://hpc-portal.eu/sites/default/files/content-document/ENCCS-QC-White-paper.pdf
https://www.transparencymarketresearch.com/quantum-computing-market.html
https://postquantum.com/china-quantum-ambition/china-quantum-computing-hardware/
https://www.precedenceresearch.com/quantum-computing-market

Quantum Computing

Heat map of market opportunities

The heat map presented below offers a classification of quantum technologies’ potential value by
sectors. The other quantum technologies, communication and sensing, are presented for

comparison purposes, as the focus of this report is quantum computing.

How to read this map?

As outlined in our report Quantum computing - Tech at a Glance, the technology's primary value

lies in its ability to solve complex optimisation and simulation problems that exceed the capacity
of classical supercomputers. The sectors most impacted will therefore be those reliant on high-

performance modelling to drive innovation, such as pharmaceuticals, finance and logistics.

Quantum - 2026

COMPUTING COMMUNICATION SENSING

Banking, finance &
insurance

Defence & government

Telecom & IT

Health & Pharma

Application sectors

Energy & materials

Transport & logistics

Manufacturing

Space

- High -Medium D Low
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https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance

Use cases

In banking, finance & insurance

Quantum computing leverages the principles of quantum mechanics to tackle computational
problems in finance that are intractable for classical computers. Quantum computing’s ability to
deal with uncertainty and constrained optimisation gives financial institutions a competitive
advance.

Quantum computing is expected to produce products and services that will re-engineer operational
processes, such as front-offices and back-offices’ KYC, treasury management, business

optimisation, including risk management and compliance.

Key applications:

Complex financial modelling: Quantum algorithms can
Key technologies: 4

process vast amounts of data and variables simultaneously,

_ making them highly suitable assessing market dynamics,
@antum annealing

@uantum machine learning
@Jantum algorithms ' Portfolio optimisation: Traditional portfolio optimisation is

and modelling financial instruments.

constrained by computational complexity, especially when
considering large asset universes. Quantum computing can
more efficiently explore the solution space to identify
optimal asset allocations that balance risk and return.

@ Risk analysis: By evaluating multiple risk factors and their
interdependencies in parallel, quantum computing can
enhance scenario analysis, stress testing, and Value at Risk

(VaR) calculations.

Concrete example: Huaxia Bank

A notable example of a bank using quantum computing comes from Huaxia Bank in China. In

partnership with SpinQ, they developed quantum Al models to optimise ATM placement and
management. The project involved building a quantum neural network that analysed ATM
usage data from over 2,243 machines across China to predict the need for retrenchment

(removal or repositioning).
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https://www.spinquanta.com/news-detail/huaxia-bank-partners-with-spinq-to-develop-quantum-ai-models20250109075044
https://www.spinquanta.com/news-detail/huaxia-bank-partners-with-spinq-to-develop-quantum-ai-models20250109075044

Use cases

In health & pharma

Quantum computing applies quantum algorithms to model complex biological systems,
accelerate drug discovery and analyse large-scale health data for precision medicine. Traditional
computing methods often struggle with the complexity of molecular interactions and biological
processes, which involve vast numbers of variables and probabilistic behaviour. Quantum
computing offers a powerful alternative by simulating these systems at the quantum level,
enabling researchers to understand protein folding, enzyme reactions and gene expression with

unprecedented accuracy.

Key applications:

V| Drug discovery & molecular simulation: Quantum
Key technologies: % . _ _
computers simulate molecular interactions at the quantum

level tly i ing th d and f ly-
/ Guantum simulation evel, greatly improving the speed and accuracy of early

@uantum machine learning stage drug discovery. This enables pharma companies and

Cj;iybrid quantum-classical researchers to identify promising new compounds and
processing predict their efficacy more efficiently than classical
approaches.

@ Personalised medicine: Quantum computing can process

genomic data rapidly to tailor treatment plans.

Concrete example: ProteinQure

ProteinQure, a computational drug discovery company, teamed up with AstraZeneca to
accelerate the design of peptide therapeutics by combining ProteinQure’s structure-based
computational platform with AstraZeneca’s experimental validation capabilities.

The partnership leverages quantum computing, molecular dynamics simulations and machine
learning to explore vast libraries of novel peptides with higher accuracy and efficiency than

traditional biotech methods.
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https://www.businesswire.com/news/home/20200709005086/en/ProteinQure-Collaborates-with-AstraZeneca-to-Design-Novel-Peptide-Therapeutics

Use cases

In telecom & IT

Quantum computing brings unprecedented computational resources to network design, data
processing, cybersecurity, and route optimisation in telecommunications and IT infrastructure.
This enables the development of highly adaptive and self-optimizing communication networks
that respond in real time to shifting loads and user demands. In data processing, quantum
computing promises faster analytics for large, unstructured datasets, enhancing everything from

user experience to real-time monitoring.

Key applications:

Network optimisation & secure routing: Quantum
Key technologies: 4

computers can optimise the design and operation of large-
scale telecom networks reducing latency and improving

@uantum algorithms
bandwidth allocation. Combined with quantum-enhanced

@uantum error correction

@uantum cryptography security, they enable robust, future-proofed communication
integration infrastructures.

@ Error correction & signal processing: Improves

processing speed and accuracy in real-time data

transmission.

Concrete example: NTT-Docomo

A concrete example of a telecom company using quantum computing is the pilot project by

Japan’s NTT-Docomo. In collaboration with D-Wave, NTT-Docomo used quantum computing

systems to optimise network traffic within their mobile networks. The project focused on
predicting how phones move across the network to reduce the efforts needed to efficiently
locate a user's device and connect an incoming call or data session. By analysing vast
datasets that track device movements and applying D-Wave’s quantum annealing technology,
they achieved a 15% reduction network traffic. This optimisation allows the network to serve
up to 20% more devices during periods of peak demand, a direct improvement in network

capacity and efficiency that would be difficult to achieve with classical algorithms alone.
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https://www.allaboutcircuits.com/news/japans-ntt-docomo-uses-quantum-computing-to-optimize--cell-networks/
https://www.allaboutcircuits.com/news/japans-ntt-docomo-uses-quantum-computing-to-optimize--cell-networks/
https://www.allaboutcircuits.com/news/japans-ntt-docomo-uses-quantum-computing-to-optimize--cell-networks/
https://www.allaboutcircuits.com/news/japans-ntt-docomo-uses-quantum-computing-to-optimize--cell-networks/

Use cases

In defence & government

Quantum computing is harnessed by defence and government agencies for advanced

cryptanalysis, secure communications, logistics optimisation and intelligence analysis.

Key applications:

Cryptanalysis: Quantum computing can potentially break
Key technologies: ) “v y 9 y

classical encryption, prompting next-gen post-quantum
cryptography.

@uantum—resistant ryptograpny
cryptography @ Mission planning & logistics: Optimisation of supply
@uantum optimisation chains, troop deployments and emergency response
algorithms operations.
(Pybrid quantum-classical @ Advanced simulations: For nuclear fusion, weapons
processing

testing and geopolitical modelling.

Concrete example: Missile Defense (D-Wave & Anduril)

In January 2026, D-Wave Quantum, Anduril Industries, and Davidson Technologies

announced a high-stakes collaboration to apply quantum-classical hybrid systems to U.S. air
and missile defence planning (source). The project aims to solve the "combinatorial
explosion" of variables found in complex threat environments, where classical hardware often
struggles to process optimal intercept trajectories in real-time. Utilising D-Wave’s Advantage2
system and the Stride™ hybrid solver, the partners developed an optimisation engine
designed to handle massive, shifting datasets during active engagements. In a simulated 500-
missile saturation attack, the quantum-hybrid approach achieved a time-to-solution that was 10
times faster than traditional classical-only solvers. Beyond speed, the technical pilot
demonstrated a significant 9% to 12% improvement in threat mitigation metrics. Specifically,
the quantum-enhanced system successfully intercepted an additional 45 to 60 missiles that
classical methods failed to account for. This represents a tangible increase in defence
capacity, allowing commanders to make mission-critical decisions with higher accuracy during

periods of peak demand.
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https://www.dwavequantum.com/
https://www.dwavequantum.com/
https://www.dwavequantum.com/
https://www.dwavequantum.com/
https://www.anduril.com/
https://www.anduril.com/
https://www.davidson-tech.com/
https://www.davidson-tech.com/
https://www.dwavequantum.com/company/newsroom/press-release/anduril-davidson-and-d-wave-collaborate-to-develop-quantum-applications-for-us-air-and-missile-defense/

Use cases

In energy & materials

Quantum computing supports the energy sector by optimising supply chains, modelling chemical

reactions for materials research, and improving grid management.

Key applications:

Smart grid management: Quantum computing can
Key technologies: 4 9 9 g

optimise energy distribution and demand response in smart
. . grids.
@uantum simulation
Q)uantum optimisation @ Climate research: Quantum computing enhance the
O‘-berid quantum-classical precision of renewable energy predictions by integrating
modelling data from various sources (weather models, environmental

sensors, historical trends, etc.).

Concrete example: E.ON’s Digital Grid

E.ON, one of Europe’s largest utility operators, has become a global leader in applying
quantum computing to solve the mounting complexities of smart grid management (source).
Through its Q-Grid and QMPC (Quantum Mission Planning Challenges) initiatives, the

company collaborates with IBM and the German Aerospace Center (DLR) to optimise

decentralised energy networks (source). This effort is critical for managing the "combinatorial

explosion" of data points as millions of solar panels, wind turbines, and electric vehicles are
integrated into the European power grid. By utilising quantum-classical hybrid algorithms,
E.ON can match local energy prosumers with consumers in real-time, significantly boosting the
efficiency of green electricity consumption. These quantum simulations also outperform
classical Monte Carlo methods in predicting weather-dependent supply fluctuations and pricing

energy derivatives during volatile market periods.
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https://www.eon.com/en/about-us/
https://www.eon.com/en/about-us/
https://www.eon.com/en/about-us/
https://www.eon.com/en/about-us/digitalization/quantum-computing.html
https://www.ibm.com/case-studies/eon
https://www.dlr.de/en
https://www.dlr.de/en
https://www.dlr.de/en
https://www.dlr.de/en
https://www.ibm.com/case-studies/eon

Use cases

In manufacturing and transport & logistics

Quantum computing introduces radical efficiency improvements in route optimisation, fleet
management, and logistics planning for the global transportation industry and deem it possible to

simulate molecules to develop new materials in manufacturing.

Key applications:

@'

V Route/Fleet & process optimisation: By solving complex,

Key technologies: o o
multi-variable logistics problems, quantum computers

. enable transportation companies to minimise fuel use,
@uantum algorithms

@uantum simulation reduce costs, and meet sustainability targets, even across
highly dynamic, city-wide networks.

V Materials development: Quantum computing will make it
possible to simulate the interaction of molecules more
reliably and quickly, making it possible to develop new,

better materials.

Concrete example: Aircraft Cargo Loading (Airbus & lonQ)

Airbus has implemented a specialised pilot project with lonQ to revolutionise aircraft cargo
loading optimisation (source). This use case directly addresses the "Route/Fleet & process
optimisation" application by calculating the most efficient way to distribute weight and volume
across an aircraft’s hold while strictly adhering to trim and centre-of-gravity constraints. Using
lonQ’s Aria quantum processor, Airbus developers are testing algorithms that can process
thousands of loading variables simultaneously, a task that grows exponentially complex as
fleet sizes increase (source). The project aims to reduce the time spent on manual loading
planning while simultaneously maximizing payload utilisation; a key factor in reducing fuel
consumption and operational costs. Early results from 2025 indicated that quantum-enhanced
loading could lead to a 1% to 2% reduction in fuel burn per flight by achieving a more

"aerodynamically perfect" balance.
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https://www.airbus.com/
https://www.ionq.com/
https://www.ionq.com/news/august-18-2022-ionq-2022-airbus
https://www.airbus.com/en/newsroom/press-releases/2020-12-airbus-quantum-computing-challenge-helps-advance-sustainable-flight

Use cases

In space

Quantum computing provides computation-intensive support for trajectory planning, satellite

optimisation and the analysis of astronomical datasets.

Key applications:

Trajectory optimisation for space missions: Quantum
Key technologies: 4

computers rapidly search enormous solution spaces to

_ _ determine optimal trajectories for satellites and exploration
@uantum simulation

@uantum optimisation plE=on s

@uantum machine learning ' Topology optimisation design: Quantum computers could
be able to speed up design optimisation and shorten the

production cycle of aerospace engines.

Concrete example: Satellite Mission Planning (Thales & Pasqal)

Thales partnered with Pasgal, a leader in neutral-atom quantum computing, to optimise
orbital operations (source). By using Pasqal’'s Fresnel system, the partners can calculate
optimal windows for Earth observation and data downlinking. In pilot tests concluded in late
2025, the quantum approach demonstrated a more efficient allocation of satellite resources,
potentially increasing the total data captured by orbital constellations by up to 15%. This level
of optimisation is crucial for sovereign space programs and environmental monitoring, where
maximizing the utility of every orbital pass is vital. The project specifically leverages quantum-
classical hybrid algorithms to manage real-time updates to satellite tasking, ensuring that

mission planners can react to emerging ground events within minutes rather than hours.
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https://www.thalesgroup.com/
https://www.pasqal.com/
https://www.pasqal.com/newsroom/pasqal-and-thales-tackles-satellite-planning-challenges/

@ Conclusion

The quantum computing (QC) industry is at a strategic inflection point, transitioning from
pure research to early commercialisation, yet it remains a pre-commercial, science-driven
ecosystem. The market is characterised by a palpable sense of anticipation, underpinned
by accelerating public and private investment and significant technical progress.

Financially, the market is beginning to show signs of revenue generation, with initial income
streams from cloud access, consulting, and software licensing projected to surpass $1
billion globally in 2030.

Despite the rapid pace of innovation, fundamental barriers constrain the path to quantum
advantage with the scarcity of a quantum-literate workforce being the most critical
bottleneck. From a technical perspective, today's noisy intermediate-scale quantum (NISQ)
processors are powerful yet fragile and susceptible to environmental 'noise' that corrupts
calculations, which makes the timeline for solving commercially relevant problems long and

uncertain.

Today, the question is not if quantum computing will have an impact for companies,
but when and how. The time to act is now, not by making large-scale investments in
standalone quantum hardware, but by embracing hybrid models.

Beyond infrastructure, Luxembourg is actively nurturing a collaborative ecosystem.

Initiatives such as the Joint Call for Data-Al-Quantum projects, which are co-funded by

the Ministry of the Economy and the Luxembourg National Research Fund (FNR), are
designed to stimulate public-private partnerships and reduce the risks associated with early-
stage R&D for local companies. By partnering with the national ecosystem, leveraging
MeluXina-Q and exploring high-potential use cases, Luxembourg’s companies can develop
the necessary skills and intellectual property to become leaders, not followers, in the

emerging quantum economy.

Explore our Technologies at a Glance report on our knowledge hub for more insights

on the technology.
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https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/news/data,-ai-and-quantum-new-joint-call-for-r-d-projects
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
https://luxinnovation.lu/resources/quantum-computing-technology-at-a-glance
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https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
https://gouvernement.lu/en/actualites/toutes_actualites/communiques/2026/02-fevrier/24-appel-projets.html
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https://luxinnovation.lu/knowledge-hub/quantum
https://www.luxprovide.lu/meluxina-ai/)
https://www.luxprovide.lu/meluxina-ai/)
https://www.luxprovide.lu/meluxina-ai/)
https://www.luxprovide.lu/meluxina-q/
https://www.luxprovide.lu/meluxina-q/
https://www.luxprovide.lu/meluxina-q/
https://www.uni.lu/snt-en/articles/quantum-computing-101
https://qt.eu/about-quantum-flagship/quantum-technologies-in-a-nutshell
https://ide.mit.edu/reports/quantum-index-report-2025/
https://pme.uchicago.edu/news/why-quantum-computing-competition-quantum-prairie-strength
https://qt.eu/projects/
https://quantumai.google/
https://www.bccresearch.com/pressroom/ift/global-quantum-computing-market-to-grow-346
https://www.csis.org/analysis/progress-toward-practical-areas-quantum-technology
https://www.csis.org/analysis/quantum-technology-applications-and-implications
https://www.eurohpc-ju.europa.eu/paving-way-eurohpc-ju-signs-hosting-agreements-quantum-computers-luxembourg-and-netherlands-2024-12-18_en
https://www.ibm.com/quantum/assets/IBM_Quantum_Developmen_&_Innovation_Roadmap_Explainer_2024-Update.pdf
https://www.marketsandmarkets.com/Market-Reports/quantum-computing-market-144888301.html
https://www.mckinsey.com/industries/quantum-technology-monitor-april-2024
https://www.mckinsey.com/industries/quantum-technology-monitor-june-2025
https://www.usdsi.org/data-science-insights/latest-developments-in-quantum-computing-2026-edition
https://www.weforum.org/reports/quantum-technologies-advanced-manufacturing-supply-chains-2025
https://www.weforum.org/reports/quantum-technologies-advanced-manufacturing-supply-chains-2025
https://www.weforum.org/reports/quantum-technologies-advanced-manufacturing-supply-chains-2025
https://www.innovationnewsnetwork.com/why-quantum-computing-is-advancing-rapidly-but-adoption-remains-slow/58211/
https://www.techtarget.com/searchcio/feature/Quantum-computing-challenges-and-opportunities
https://www.techtarget.com/searchcio/feature/Quantum-computing-challenges-and-opportunities
https://www.techtarget.com/searchcio/feature/Quantum-computing-challenges-and-opportunities
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