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FT’s Looming Quantum Era
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Science at 0,000000001 m
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Light is a wave … & is a particle

9

Source: Bozeman Science
July 2015

October 28, 2025 – Qilimanjaro – V.Canivell



Matter are particles … & are waves
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Dual personality: particles & waves*
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Source: phototerrace.net

h = 0,0000000000000000000000000000000007

* Today’s interpretation: probability amplitude waves

We CAN measure

We CANNOT see

October 28, 2025 – Qilimanjaro – V.Canivell



Quantum specials underpin
the most accurate theory ever
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• Wave-particle duality
• Uncertainty principle
• Impact of measurements
• It’s all about probabilities
• SUPERPOSITION
• ENTANGLEMENT
• TUNNEL EFFECT

October 28, 2025 – Qilimanjaro – V.Canivell



Today’s quantum at work:
collective quantum behaviours
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D.Malliman, 2017
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A new industry has become #1
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60%



Big Tech invests in AI …

15

D.Hassabis, The Guardian, August 2025

D.Hassabis Google DeepMind & Nobel Prize:

The difference here is, it’s going to be 
10 times bigger than the Industrial Revolution, 

and maybe 10 times faster.

The Industrial Revolution was not plain sailing for 
everyone, 

but we wouldn’t wish it hadn’t happened. 
Obviously, we should try to minimise that disruption, 

but there is going to be change – hopefully for the better.

Hot News, January 2025
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Big Tech invests in AI … & in Quantum
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D.Hassabis, The Guardian, August 2025

CNBC, June 2025

Dealroom, September 11, 2025
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The AI & Quantum symbiosis
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The next wave: 
single quantum behaviours
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The new quantum technologies
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The limits of the transistor 
miniaturisation run < 2 nm !!??
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The limits of sustainability:
a $7 Trillion race to scale data centres 

21

techzine.eu, 19 March 2025
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The quantum SUSTAINABILITY
promise: exponential
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Alexia Auffèves & 
Olivier Ezratty, 2022 
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Today’s unapproachable calculations 
#1
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NOT ENOUGH RESOURCES
October 28, 2025 – Qilimanjaro – V.Canivell



Today’s unapproachable calculations 
#2
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NOT ENOUGH TIME
October 28, 2025 – Qilimanjaro – V.Canivell



The quantum PERFORMANCE 
promise: exponential
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O.Ezratty, 2022
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Quantum: a NEW computing paradigm
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• NEW hardware & NEW software
• Revolutionary – orders of magnitude for some calculations
• More compute power & less energy consumption
• Complementary & hybrid = QPU + CPU + GPU
• Futuristic – next decade

October 28, 2025 – Qilimanjaro – V.Canivell



A very lengthy problem…
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… solved in one go
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Single quantum states: Qubits
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Quantum vs classical computing
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E.Chae et al., March 2024
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Use cases
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McKinsey, 2025
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Economic impact: $1 to $2 Trillion
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McKinsey, June 2025
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Market size: $100 Billion
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McKinsey, June 2025
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“Noisy Intermediate-Scale Quantum” 
Today’s era
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There’s another way
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Sutor Group, May 2025
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Qilimanjaro Quantum Tech
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Qilimanjaro on premise
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La Vanguardia, 29.01.2025
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Qilimanjaro cloud 
Quantum-as-a-Service
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Qilimanjaro algorithms co-design
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Recognitions from EC, Intel, MWC

40



Quantum computing expectations

41

TRUE QUANTUM COMPUTING
IS A REALLY DISRUPTIVE TECHNOLOGY

CURRENT ADVANTAGES ARE LIMITED
SINCE

TODAY’S SYSTEMS ARE
FIRST GENERATION

October 28, 2025 – Qilimanjaro – V.Canivell



NISQ era “limited” value-add: 
quantum-classical & quantum-inspired

42

FT, September 25, 2025

S.Aaranson blog, 
September 25, 

2025
October 28, 2025 – Qilimanjaro – V.Canivell
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Escolástico Sánchez
Mathematician with 3 Master's degrees
25+ years in industry

Senaida Hernández
PhD in Physics
4 years in industry | 10 years in research

Ventura Sarasa
Mathematician, Master’s in Cybersecurity & Quantum Computing
3 years in industry | 1 year in research

Pablo Serrano
Physicist, Master’s n Data Science & Quantum Computing

6 years in industry

A team of mathematicians
and physicists, with PhDs,
decades of experience in both
academia and industry, having
worked in finance, data
science, and cybersecurity.

Who are we?



Pinpoint and prioritise high-value business
problems that are computational bottlenecks
and run proofs-of-concept with a phased
approach and a clear focus on practical
implementation

EcosystemExpertise

Execution

Cultivate in-
house Expertise

Orchestrate an 
internal & 
external

Ecosystem

Drive a use-case
Execution

Plan

Pillar Approach

Build a specialised internal team capable of
identifying and translating business challenges
into quantum-computable problems and
evaluating external technologies readiness

Form a curated network of trusted partners
(business, peers, quantum vendors, startups,
academic institutions and public sector) to
accelerate learning, de-risk investment, and
gain access to cutting-edge technology

Our ambition is to be an early adopter, 
for which we have set a strategy based on 3 pillars



Quantum Advantage

Available technologies:

Gate-Based Quantum Computing:
Gate-based quantum computing operates using quantum
logic gates that modify the states of the qubits. These types
of computers are universal, being the quantum analog to
classical computers.

Quantum Annealing:
Quantum annealers are a type of quantum hardware
designed to solve optimization problems.

Quantum-Inspired Methods:
Collection of classical algorithms originally designed to study
quantum phenomena, but which have proven to be
applicable in other areas.

Machine Learning:
Quantum machine learning methods will allow learning more
complex patterns and provide more accurate predictions.

Simulation
Quantum algorithms will be able to obtain the solution faster
than the most advanced Monte Carlo methods.

Optimization
Quantum computing will be able to find better solutions more
efficiently than conventional algorithms.

Problem types:
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Asset Inventory

Build an inventory of
cryptographic assets to have
a clear understanding of
where cryptography is being
used, as well as its level of
exposure to the Quantum
Threat.

Leverage external tools for
asset discovery and ensure
adequate completeness of
the inventory.

Crypto-Agility

Adopt crypto-agility as a
new paradigm to increase
BBVA's response capacity in
case any of our crypto assets
are compromised.

Adjust internal systems to
comply with crypto-agility
principles.

PQC Adoption

Plan the adoption of Post-
Quantum Cryptography (PQC).
Assess the impact related to
the replacement of current
algorithms in both internal and
third-party systems.

Define an adoption roadmap
based on a proper risk
assessment.

Research

Search for new forms of
quantum securitization,
researching technologies such as
Quantum Key Distribution
(QKD) and Quantum Random
Number Generators (QRNG) to
provide pure entropy for the
bank's cryptographic services.

Quantum Threat  
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...To low-carbon petrochemical plants and refineries NOW From actual refineries and 

petrochemical processes... FUTURE

Repsol ha orientado su estrategia para 

alcanzar cero emisiones netas en 2050
Josu Jon Imaz 

A Quantum revolution in energy
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Quantum and energetic sustainability
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The bad news? We have to Move 
Faster than QC!

Today

Asymmetric

Cryptography
(e.g. ECDH-KE)

Post-Quantum 

Cryptography

(PQC)

QC kills the current public key crypto.

Moving to quantum-safe.

Waiting is not an option

Know your risk: inventory

Quick response: Cryptoagility

Avoid catastrophe :  Safety net

• Estimated  probability +60% in 15 years, 
+80% in 20.

• Transmitting encrypted data today with a 
lifetime > 15 years today, is not secure.

Courtesy:



Quantum Networks: lending a hand

• Communicate Quantum computers:
• Distributed Quantum computing: 

exponential memory scaling.
• Quantum Sensing

• Ultraprecise time distribution
• Quantum Cryptography

• Quantum Key Distribution
…

QKD: Symmetric key distribution without
Computational assumptions!
• Long term security
• Just symmetric : Not a substitute
• Requires qubit transmission: physical 

devices

Quantum Networks are real

EuroQCI
China

Madrid 
Quantum
Network



Seizing the opportunity: A Resilient 
Security Infrastructure for the Future

PQC standards

QKD: Quantum Cryptography

Symmetric Key Infrastructure 

Pre-shared keys 

Use the full cryptographic toolkit:

For Defense in depth and a long term security infrastructure that can 
evolve, but not break. 

Key Derivation 

Function (KDF)

=

Courtesy: 

QKD

PQC

RSA/
EDC Time tested

Q. safe (expected)
Q. Safe (proven)

Long term secure
Quantum safe

Good entropy 

We can start now: hybridization



Seizing the opportunity: A Resilient 
Security Infrastructure for the Future

PQC standards

QKD: Quantum Cryptography

Symmetric Key Infrastructure 

Pre-shared keys 

Use the full cryptographic toolkit:

For Defense in depth and a long term security infrastructure that can 
evolve, but not break. 

Key Derivation 

Function (KDF)

=

Courtesy: 

QKD

PQC

RSA/
EDC Time tested

Q. safe (expected)
Q. Safe (proven)

Long term secure
Quantum safe

Good entropy 

We can start now: hybridization
SME Quantum Communications 

Ecosystem in Spain:

Plus large companies are also including 
it In their portfolio.
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Vision

57

Everyone, everywhere, 
should have access to the 
strongest foundation of 
digital trust

Information Era / Digital Trust

Cryptography

Entropy / Randomness



Vision
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Everyone, everywhere, 
should have access to the 
strongest foundation of 
digital trust

Information Era / Digital Trust

Cryptography

Entropy / Randomness

Quantum technologies provide 
true randomness by nature that 
we can measure



Vision

59

Efficiency and performance 
to help solving the global 
challenges.

Stochastic computing.
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Building Today’s Quantum Communications

• Protect information shared between hospitals 
• Enable collaborative clinical sessions
• Production environment

• Two Vithas hospitals: Arturo Soria and Milagrosa 
• Two Telefónica PoPs: Norte and Concepción
• Commercial fiber deployment
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Thinking of Tomorrow’s Quantum Communications

• An exclusively Quantum Internet is neither feasible nor desirable

• Cost and accessibility

• Reliability and robustness 

• Speed and efficiency

• The three goals to achieve a Quantum-Enabled Internet

• Universality, accommodating any application

• Transparency, sharing physical media with classical networks

• Scalability, so protocols can support the growth of the network

• Via three essential architectural properties 

Agility: avoid a tight coupling with 

specific (physical) technologies

Sustainability: open availability in 

technological and economical terms

Pliability: seamless integration 

with networking best practices
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CHINA

€8-15bn
range estimates based on various sources

CANADA
€1.2 bn

UNITED STATES

€4.5bn
over €10bn
on European level and through national programmes

UK

€3.5bn

JAPAN
€1.7bn

AUSTRALIA
€580M

8The international competition and the corresponding public funds having radically increased over the past years
Source: qt.eu,McKinsey, Qureca

EUROPE

European Union (EU):
•Germany: €4.9B
•France: €2.0B
•Netherlands: €965M
•Spain: €60M
•Finland: €24M
•Austria: €115M
•Hungary: HUF 3.5B (~€11M)
•Denmark: DKK 2.7B (~€406M)
•Sweden: SEK 1.6B (~€160M)
•European Commission: €2.0B

Region/Country Public Investment Private Investment Key Players

European Union MS +6bn + €2B Quantum Flagship (HE) Lower compared to global counterparts
Universities, startups, MS and EU-led, 
IQM, Pasqal, AQT, Blueforce,…

United States National Quantum Initiative
Strong from bit tech players such as Google, 
IBM, Microsoft

Google, IBM, Microsoft, Rigetti, Qera, 
Quantinium, …

China
Large state-backed investment in quantum 
infrastructure

Growing, government-driven Government-led, Alibaba, Huawei

Canada
Gov-private partnerships on quantum 
computing research

Strong collaboration with D-Wave, Xanadu D-Wave, Xanadu, …

Japan
Significant gov investment (Moonshot, 
Quantum Strategic Program)

Growing with Toshiba, NTT, Fujitsu Toshiba, NTT, Fujitsu, Q*Quantum

UK
Major public funding through UK National 
Quantum Technologies Programme

Moderate, focused on startups and 
collaborations

OQC, ORCA, Riverlane, Universal 
Quantum

Australia
State investment in quantum computing and 
communications

Collaboration with companies like Silicon 
Quantum Computing

Silicon Quantum Computing, Quantum 
Brilliance, Diraq

Outlook: Global Public Funding



Global race is heating up → Europe risks losing 
the lead
• Fragile ecosystem: startups lack scale-up 

capital & anchor customers private 
investment issues, 120 startups

• Fragmentation: scattered EU / Member-State 
programmes dilute impact EU programs + 27

Acting now secures tech sovereignty, jobs & 
security benefits

Why a Quantum Strategy ?



The Fragmentation Challenge
• 100+ deployable quantum computers globally by 

2025

• Europe hosts the largest QPU zone (~40 
systems)—but distributed across 20+ vendors

• Lack of consolidation limits scalability and market 
leadership

• U.S. shows self-sufficiency (IBM, IonQ); Canada and 
Finland are strong exporters

• Germany remains a key user but depends on 
imported hardware

• "The question is not whether Europe can lead. It’s 
whether it can organize to lead at scale." – Neil 
Abroug, Head of Quantum at INRIA

Neil Abroug & Olivier Ezratty
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Bring quantum technologies from
the lab to the market and 
consolidate European scientific 
leadership in quantum research

Fundamental R&D

Technology Supply

HPC with Accelerators

Stand-alone Q ComputersQKD Infrastructure

Pilot Lines & Testing Facilities

Flagship

EuroQCI EuroHPC-QCS

2021-2027

European Chips Act

From Lab to Market

Develop short term 
training courses and Master's 
programmes in key capacity areas

Advanced Digital Skills

Build and deploy in the next 
decade a certified secure pan-
European end-to-end QCI for 
cybersecurity services

Build and deploy an infrastructure 
for high performance computing and 
quantum computing

Bolster Europe’s competitiveness 
& resilience in semiconductors & 
quantum chips including 
production facilities & Quantum 
Fund

Strategic Pillars of the EU Quantum Ecosystems

Q Sensing Deployment

Build and deploy Quantum 
sensing devices 

Quantum Gravimeters

Quantum MRIs
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EuroQCI quantum communications
- Integrated satellite and terrestrial system spanning the whole EU

for ultra-secure exchange of cryptographic keys
- Part of the EU Secure Connectivity Programme (IRIS²)

→Deployments
*Terrestrial segment
→ DIGITAL: 6 industrial & 26 national projects, CSA
→ Ongoing: procurement for QKD testing & evaluation
→ 2024+: CEF call for cross-border connections / OGS

*Space segment
→ Eagle-1
→ SAGA



EuroQCS-
France 
[GENCI]

Euro-Q-Exa
(Germany) 

[LRZ]

EuroQCS-
Italy 

[CINECA]

Lumi-Q
(Czechia) 

[IT4I]

EuroQCS-
Poland 
[PSNC]

EuroQCS-
Spain
[BSC]

Photonic 
Qubits (digital)

Superconductin
g Qubits (digital)

Neutral atom 
Qubits 

(analogue/digital
)

Superconducting 
Qubits with a star-
shaped topology 

(digital)

Trapped ion 
Qubits (digital)

Superconductin
g Flux Qubits –
Annealer Mode 

(analogue)

Joliot-Curie SuperMUC-NG Leonardo Karolina Altair Mare Nostrum-5

Quantum Computing and simulation Infrastructure
Quantum Diversity in Technology



Quantum Stability Pilot lines
Growing Europe’s Quantum Economy

Quantum Tech Technical Focus Strategic Objective

Superconducting
Integrated microwave control, 
scalable fabrication, coherence 
preservation

Industrial-scale yield of 
superconducting QPUs

Photonic
Quantum Photonic Integrated 
Circuits (QPICs), monolithic 
integration, photon sources

Enable photonic QPUs & QComm
chips with CMOS-compatible 
fabrication

Semiconducting
Silicon spin qubits, CMOS-
compatible fabrication, 2D/3D 
stacking

Transfer spin-based QPUs from 
labs to fabs, scalable readout & 
packaging

Diamond-based
NV and SiV centers in diamond, 
sensing and computing 
integration

Advance EU self-sufficiency in 
quantum sensors and QPUs based 
on diamond

Neutral Atoms
Atom arrays, optical tweezers, 
laser beam integration

Create pilot-level capability for 
neutral-atom-based digital/analog 
QPUs

Trapped Ions
Micro-fabricated ion traps, 
vacuum packaging, integrated 
laser systems

Establish EU trapped-ion foundry 
with sustainable chip-level 
production



Quantum Grand Challenge
Scaling Europe's Quantum Startups

• 2-phase programme to support EU-based quantum computing startups

• Phase 1:
• Up to 12 grants funded with €200k-300k grants (4-month projects)
• Deliver technical & financial roadmaps + working prototypes   → Benefit from 
EIB Advisory to prepare bankability Phase 2

• Phase 2:
• Up to 6–7 top performers receive up to €30M InvestEU investment
• Build scalable quantum platforms validated in real-world settings

• Focus on integrated hardware–software systems and market-ready use cases

• Backed by InvestEU, EIB, and supported with the Sovereignty Seal

• Key goal: Create bankable, competitive quantum computing platforms in 
Europe



Quantum Skills Digital Academy 
EU Call for Proposals (DIGITAL-2025-SKILLS-08)

Establish a central EU-level academy to deliver specialised training in quantum technologies, targeting 
various education levels and professional profiles.

Scope of Activities:

• Master's/Doctoral programmes (ISCED 7 & 8)

• Self-standing training modules for professionals

• Hands-on quantum lab experiences, internships, summer schools

• Teacher training (Teach-the-Teacher), including visits to quantum labs

• Outreach to underrepresented groups, including women and less-developed regions

Ecosystem Building:

• Strong partnerships with academia, industry, and research centres

• Promotion of industry-linked education and quantum career paths

• Integration with EU initiatives like the Quantum Flagship and Deep Tech Talent Initiative

Measuring Impact:

• KPIs include number of trained individuals, industry uptake, satisfaction, and inclusivity

• Progress monitoring aligned with the Digital Decade & EU Skills Framework

Funding:

• Lump Sum Grant with a 50% funding rate

• Includes support for infrastructure, mobility, and third-party training initiatives

Launch Date:

• 2025, under the Digital Europe Programme

More Info: Visit Digital Skills & Jobs Platform https://digital-skills-jobs.europa.eu/en

Open: 15 April 2025  Submission deadline 2 October 2025 (17:00 CET)

https://digital-skills-jobs.europa.eu/en
https://digital-skills-jobs.europa.eu/en
https://digital-skills-jobs.europa.eu/en
https://digital-skills-jobs.europa.eu/en
https://digital-skills-jobs.europa.eu/en
https://digital-skills-jobs.europa.eu/en


The Quantum Act
From Strategy to Action

Provides the legal and financial backbone for implementing the Quantum Europe Strategy
• Establishes a legislative basis for sustained multi-annual EU and MS investment
• Empowers programme continuity beyond political cycles

Defines governance, IP, and infrastructure access frameworks
• Clarifies roles for the European Commission, EuroHPC, Chips JU, and Member States
• Supports sovereign, standards-compliant EU infrastructure (compute, sensing, comms)
• Protects European-developed intellectual property from strategic leakage

Aligns EU, Member States, and industry under a shared operational vision
• Facilitates vertical coordination from research to deployment
• Streamlines regulatory and procurement procedures across actors

Enables coordination, monitoring, and life-cycle support mechanisms
• Introduces Key Performance Indicators (KPIs), progress benchmarking, and oversight
• Supports dynamic reallocation of resources across technology readiness levels

Supports transition from project funding to strategic industrial policy
• Ensures legal stability for industrialisation, certification, and standardisation
• Positions the EU to lead in global quantum governance and competitiveness
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