


Private investment in QT start-ups is increasing significantly,
particularly driven by capital markets.
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1. Based on investment data recorded in PitchBook; actual investment likely higher (excluding investments with missing details on investment types); data availability on start-up investment in China is limited.
Includes investments on private markets—ie, financing rounds through VC funds, hedge funds, angel investors, and accelerators; investments from corporations as well as capital markets, eg, IPOs,
SPACs, secondary offerings, and PIPEs.

Includes investments from governments, sovereign wealth funds, and universities.

4. Includes IPOs, SPACs, PIPEs, and secondary public offerings. Source: https://www.mckinsey.com/capabilities/mckinsey-technology/our-insights/mckinsey-quantum-technology-monitor-
Source: PitchBook 2026-a-commercial-tipping-point#/ McKinsey & Company 36
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European Quantum Hardware providers are growing —
it’s the next big bet, the technology isn’t going away

SEC Declares IQM Registration Statement Effective Ahead of SPAC Merger

Vote REs
i plange
e — plangc raises 50 million
Euro series A

5. May 2026

Quantum computing scale-up eleQtron
secures €57 million in one of the largest

Press Release ! OAN T " Series A funding rounds worldwide

Q.ANT Raises €62 Million to Transform the Future of Computing with
Photonic Processing

Largest Serles A funding for photonic computing In Europe will secelerate commercial rollout of light-
based processors to address Al's escalating energy and scalability crisis

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026




Quantum computing brings with it both opportunities and threats

OPPORTUNITIES

Calculations that were previously impossible

or took a very long time are now possible
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Solve planning and optimization problems Wi '

holistically, comprehensively and optimally

Acceleration of machine learning applications

such as forecasting

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026

THREATS

IT penetration in companies is increasing

significantly

The risk of cyber attacks continues to

increase

Today's encryption will be broken



We are ramping up capabilities for quantum technologies within Deutsche Bahn to prepare for
harvesting business value

Opportunities vs. risks: h

» Risk evaluation of quantum security

—
» Evaluate business benefits from commercially viable quantum @ /traﬁs\
computing
metable
War for talents:
» We prepare a highly skilled workforce for the technology evaluation
—no hype, just facts tracks

» Place-to-be for early adopters — innovation accelerator in railway

industry

a A/

employees

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026

threats
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Use Cases

Network security

[

Capacity increase

i

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026

Strong increase in participants in the company network, primarily driven by loT and
Corona

80% of companies surveyed report successful attacks on their infrastructure, which
corresponds to a 16% increase (Source: IDC)

Deutschlandtakt: More trains, more connections, more passengers
DB wants to double the number of passengers by 2030

How can trains be optimally scheduled in the event of disruptions in order to achieve
the greatest possible throughput?



Seizing Opportunities: Funded Research Projects for Planning and Optimization Problems

Introduction to quantum:

Use of railway use cases

Key question: How can | formulate a
problem mathematically so that it can be
solved on a quantum computer?

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026

FullStaQD

()

Hybridization

Development of software tools

Combination with classical

3

Practical orientation

Combination of software tools for
utilizing quantum computers

Goal: Establish practical usability



Our goal is to solve combinatorial optimization problems with better results than today
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Problem

= Plan a trip as short as possible, visiting all cities once

= Assumption: Calculation of 1 route takes 1 nanosecond

5 Stations
Number of possible routes: 12

Calculation duration: 12 nanoseconds

10 Stations
Number of possible routes: 181,440

Calculation duration: 0.18 milliseconds

20 Stations
Number of possible routes: 60,822,550,204,416,000

Calculation duration: 2 years

... and we have around 5,500 stations!




Deutsche Bahn is testing quantum computing for simulating capacity management using the l:DB

example of ICE train schedules

Objective: Almost real-time information - 250 long-distance train stations are connected with 330 ICEs

DB Navigator timetable ICE fleet
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conditions

Trains are at various locations

Have various properties that must match track

specifications

Have different free kilometers until the next

service

May have unforeseen defects that preclude

further use



Optimization problems are solved today using Operation Research methods — in the future, quantum

computing may support

Dispatch pursues several goals:

» Serve the timetable

» Optimize turnaround times
» too short: risk of delays
» too long: waste

» Avoid empty runs

» Create as long a cold block as possible so that a train can replace a cancelled train

EBA* regulations enforce compliance with the following constraint:

Observe maintenance intervals*

11 12 13 14 15 16 17 18 19

station A station B turn station B station C station C emptyjourney stat!on D]
station D station A
| |

[ [ [ [ [ I [
station A station B Cold block

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026

*EBA = Federal Railway Authority
L]
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The BMFTR presents the Federal Government's High-Tech Agenda, in which quantum l:DB
technologies are a top priority — software stack FullStaQD / QC-Next is already in preparation

* Bundesministerium I
fiir Forschung, Technologie
uny mi

d Raumfahrt

Quantum Technologies
Goals and Selected Flagship Measures Hi e htech Agen da
= Mission-Driven Hardware Competition Deutschland - -
= Development of the Software Stack

= Purchase of Quantum Computers

Opportunities & Risks

= Quantum-Secure Encryption increases trust in information, communication, and
identification technologies

= Quantum computers threaten traditional cryptographic methods and thus our entire

_ e Hightech
information infrastructure Agenda

DEUTSCHLAND

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026 11



Deutsche Bahn is embedded in an international quantum ecosystem

- |
Quantum Tech is teamplay! lD__B
\

= Research projects contribute to the "Strong Rail" initiative: Technology- E Ml O_l | I/\
based optimizations for rail, rolling stock, personnel and energy help to PIanQK
achieve more traffic with the available resources. In parallel, IT and OT FuIIStaQD
security preparations are being made. A
(feiy QuUDIS Q-VERSE
- L
€Uutsche Bann IS part of strong INAuUstry Networks and has the potential ~\
eg ® \E') -
:co become a power usgr qf the technology. As an operator of critical QUANTUMTECH bltkom
infrastructure, IT security is a key focus for us. LD
\ ') Uil Deutscher Industrieverbund
W Co-f | f the Federal O | Allj i T wovs consommim ( fiir Quantensicherheit y
[ = Pooling the activities of federal companies and authorities in the bd \
field of quantum technologies m .
= Exchange on quantum technologies and their applications h (BQund?S PrnpESpRuCHERE
u i i iti i uan en Dzﬁ::f\r\)grsicherung
'fl'hlnk tank for federal companies and authorities with a strong user Allianz 51 < BND
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Ecosystem
Federal Quantum Alliance (Bundesquantenallianz) BQA

BQA - Motivation

Shaping the future by the state, authorities and companies with federal
participation

In order to be a modern, resilient and capable state, the administration must
prepare for the quantum age

BQA - Target

Bundling activities of federal companies and authorities in the field of quantum
technologies

Exchange platform for quantum technologies and their application

Think tank for federal companies and authorities with a strong user focus

https://bundesquantenallianz.de

Deutsche Bahn | QTEAM Dr. Chris Miiller | EPIC 2026

- Deutsche
Rentenversicherung

?

Partner:

bd.

BUNDESDRUCKEREI

Deutsche Bahn

Federal Intelligence Service
Bund

Old Age Insurance

Federal Office
for Information Security

Federal Employment Agency

G e ®
BWI
IT fir Deutschland
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threats of quantum computing for railway out
of a CRITIS perspective.
success factor.
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