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1	 Preface

Building on decades of education, research and innova-
tion, Switzerland offers a unique environment for quan-
tum science and technologies. Excellent research, strong 
deep tech and industrial expertise are all embedded in a 
reliable societal and political framework. And given Swit-
zerland’s size, most distances between players are short –  
with many close ties. Located at the heart of Europe and 
in close collaboration with its international partners, 
Switzerland is set to play a key role in shaping the future 
of quantum science and technology for years and dec-
ades to come.1, 2, 3 However, there is considerable scope for 
enhancing the connection between academic excellence 
and emerging applications, entrepreneurship, as well as 
the scaling of technologies.

The SQI, launched by the Swiss Federal Council in May 
2022, aims to further strengthen Switzerland’s excellent 
position in quantum science and technology – from fun-
damental research to industrial application. Part of these 
efforts includes the mandate for the SQC of the Swiss 
Academy of Sciences (SCNAT) to define a quantum strat-
egy for Switzerland. This strategy provides direction and 
guidance to support the Swiss quantum ecosystem and to 
use resources effectively towards common goals. In the 
Swiss spirit, this document is expert driven. Switzerland 
is strong in bottom-up innovation, and as such, this strat-
egy will evolve further with continued stakeholder dia-
logue.

Switzerland has a robust base and ambitious goals in all 
areas of quantum technologies, namely quantum com-
munication, quantum computation, quantum simulation, 
as well as quantum sensing and metrology. While these 
fields have certain challenges and ambitions in common, 
they have specific characteristics and are at different stag-
es of maturity.A

Considering both the significant potential benefits for so-
ciety and international developments in the field of quan-
tum, considerable further action and additional invest-
ments – public and private – are required to deliver on the 
overarching goals of the initiative: to ensure Switzerland 
is at the forefront of the next quantum era, to catalyze the 
creation of high-value jobs and to deliver value for soci-
ety. For this, strengthening the position of Switzerland 

A	 This strategy is linked to related fields and initiatives, notably the National 
Cyberstrategy28 of Switzerland – without duplicating efforts. For example, 
classical approaches to post-quantum cryptography38 are not addressed in 
detail in this paper.

along the entire quantum value chain is imperative to re-
main competitive at an international level.

The SQC recommends significantly strengthening and ac-
celerating Swiss efforts to scale and commercialize quan-
tum technologies. To achieve this, progress in mid-range 
technology readiness levels (TRLs) is mission-critical, to 
be achieved via a set of strong, focused quantum tech-
nology centers, research and technology organisations 
(RTOs) and key players. With increasing TRLs and com-
mercializationB over the next years, the portfolio of pub-
licly and privately funded efforts needs to be bold and 
focused. Building on successful work at Swiss academic 
quantum centers, RTOs and private companies, applica-
tion-oriented engineers and academic staff must work 
ever more collaboratively on mission-driven research and 
innovation.

Similar to approaches in other countries,4 the design and 
setup of a Swiss deep tech fund is strongly recommended. 
This will allow startups and small and medium-sized en-
terprises (SMEs) to better scale while keeping their value 
creation and IP in Switzerland. Further, a culture of early 
adopters needs to be crafted and strongly promoted. For 
lower TRLs, funding for more fundamental research with 
a bottom-up approach including structures like National 
Centres of Competence in Research (NCCRs)5 should be 
continued. As a basis for these efforts, the already strong 
education system in Switzerland continues to be a solid 
and incredibly valuable anchor point.

The following sections 2 to 4 define the vision, underly-
ing principles and the overall strategic direction of the 
Swiss quantum ecosystem. Section 5 contains a more 
technical outline for each of the four thematic areas of 
quantum technologies. Key recommendations for the way 
forward are summarized in section 6.

B	 While several parts of this strategy focus on success-critical technological 
challenges, it should be noted that commercialization (market readiness) 
also includes factors such as unit costs and device usability.
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2	 Vision and principles

Figure 1: Vision statement

Switzerland - an international hub for quantum science, education, and innovation.

Offering a world-class environment where scientists, engineers, entrepreneurs, investors and companies  
of all sizes build and harness quantum technologies.

Being an international hub means Switzerland attracts lead-
ing quantum scientists, engineers, entrepreneurs, and 
investors from around the globe to foster a vibrant and 
diverse community that drives innovation1 and, ultimate-
ly, delivers value for society. It also means Switzerland 
plays a relevant role in resilient and international quan-
tum networks, shaping and scaling the future of quantum 
technologies. In particular, quantum technologies rep-
resent a natural extension to leading Swiss sectors such 
as precision instrumentation, life sciences, and financial 
services, where they promise opportunities for discovery, 
innovation and growth.

The world-class environment further develops Switzerland’s 
excellent education system and state-of-the-art research 
and translational infrastructure for quantum, such as ac-
cessible advanced labs, engineering and fabrication facil-
ities, and relevant high-performance computing capabili-
ties. It also relies heavily on stable political and economic 
conditions, efficient and lean regulatory frameworks and 
access to global markets. These are strongholds of Swit-
zerland.

Building on the SQC strategic recommendations from 
20236 and providing further guidance for the more tech-
nical sections below, this strategy is anchored in the fol-
lowing principles:

Free scientific research
Free scientific research encompasses the right and respon-
sibility of researchers to freely define research questions, 
propose and develop theories, gather empirical material 
and employ sound academic research methods to question 
paradigms, theories and beliefs. This undisputed principle 
for Switzerland and the international scientific communi-
ty shall not be interfered with. This does, to a certain ex-
tent, restrict the scope of top-down prescriptions for scien-
tific questions in fundamental quantum research.

Entrepreneurship
Switzerland’s deep tech landscape – and a significant 
portion of its economy at large – thrives on the vision and 

courage of individuals who set up and scale prosperous 
and profitable SMEs. In several cases this has led to the 
formation of larger enterprises and corporations with sub-
stantial global footprints.7 Continuing this spirit of inno-
vation and successful scaling is imperative, e.g. by foster-
ing both startups and growing companies – in particular 
for the still emerging deep tech field of quantum.

Open and liberal market environment
The private sector is the home of customer-oriented and 
responsible development of industrial, scalable products 
and services. Correspondingly, key investments in the 
competitive landscape of an emerging quantum industry 
are led by entrepreneurs, private companies, investors 
and deep tech venture capitalists. Traditionally, Switzer-
land does not rely on an interventionist industry policy 
but rather focuses on creating favorable framework con-
ditions. Hence, as a publicly funded initiative, the SQI 
supports meaningful foundations e.g. in the form of trans-
lational infrastructures and specific support via compet-
itive calls. However, it does not interfere excessively in 
market processes or distort private competition. In par-
ticular, the SQI does not intend to ‘bet on winners’ in the 
corporate race for economic gains.

Responsible innovation
Responsible innovation involves a conscientious and 
ethical approach to the development and deployment of 
new technologies and applications. It pays attention to 
the societal, environmental and ethical implications of 
innovations throughout the entire process. The goal is 
to ensure that new technological applications align with 
shared values, minimize risks, and contribute positively 
to society while addressing potential concerns and con-
sequences. Like with other technologies – in particular 
for deep tech – it is impossible to anticipate upfront the 
full impact of applications from quantum technologies. In 
light of this fundamental uncertainty and the potentially 
significant societal impact of emerging quantum applica-
tions, the SQC is committed to responsible innovation at 
national and international levels.
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3	 The Swiss quantum ecosystem 

Switzerland is home to a uniquely fertile environment for 
science, innovation and technology-based business. This 
environment is grounded in a world-class education sys-
tem that excels both in breadth and specialization – from 
STEM subjects and physics to quantum-specific courses 
across universities and universities of applied sciences 
(UAS).8 The country’s research landscape is based on ex-
cellent, curiosity-driven scientific work, supported by 
institutions known for decades of excellence in research 
and teaching. This has been made possible by an efficient 
education, research, and innovation (ERI) system, which 
is responsible for a sound base funding for education and 
research institutions.

In the fields of basic and applied quantum research, 
Switzerland’s value as a leading international hub is un-
derpinned by the attractive force of Swiss universities. 
Universities of Applied Sciences and Research and Tech-
nology (RTO) institutes play a crucial and increasingly 
important role in the field of quantum in connecting ap-
plied research with industries. Overall, at the time of writ-
ing, more than 200 groups are active in the field of quan-
tum science and technology in Switzerland. International 
collaboration is key to the success of these groups. In a 
study of quantum publications, 88% of Swiss-authored 
publications featured an international collaborator – the 
2nd highest rate of any country.9 Numerous bottom-up 
initiatives and schemes by the Swiss National Science 
Foundation (SNSF) support the international exchange 
of researchers, including several bilateral memoranda 
and agreements with other countries. Whilst the close ties 
within Europe, exemplified by the Swiss participation in 
Horizon Europe, are a salient feature, the field of quantum 
is an endeavor of global proportions.  

On these foundations, the Swiss commercial ecosystem 
in quantum has grown organically through national and 
international investments and expansions – with institu-
tions and companies having different focus areas.10 Swit-
zerland’s ability to further attract talent, international 
startups and collaborations is a critical asset to the coun-
try’s innovation landscape and should be actively fos-
tered through ongoing support measures.

Further, a combination of existing and emerging indus-
try networks, such as Swissphotonics, Swissmem and the 
Swiss Quantum Industry Network11 support the ecosys-
tem for quantum applications and enabling technologies. 
While still at a rather early stage, the Swiss quantum com-

mercial system is highly attractive as a hub for commer-
cial investment from around the globe.C

Also key to Switzerland’s ecosystem is the multitude 
of international and multilateral institutions. The Open 
Quantum Institute, hosted at CERN and launched through 
the Geneva Science and Diplomacy Anticipator (GESDA), 
tackles issues of broad and equitable access to quantum, 
applications for humanity, and effective multilateral gov-
ernance in quantum to ensure the greatest good for our 
quantum future. The World Economic Forum (WEF), 
meanwhile, engages global companies in preparing for 
the quantum economy.

The breadth of research and innovation topics pursued 
and the associated skill base is one of the key strengths 
of Switzerland. Relative to the high number of interna-
tionally renowned Swiss quantum research groups and 
their output, there are still relatively few startups and 
in particular scale-ups.10 This can be linked, in part, to 
the government’s non-interventionist approach: it does 
not engage in selective industrial policy or provide di-
rect subsidies to individual companies. Scaling efforts in 
Switzerland thus require substantial private investment. 
Furthermore, a lack of industrial-scale fabrication capa-
bilities, for example for chips or cryogenics, exemplifies 
Switzerland’s reliance on international partnerships and 
supply chains.

C	 For a periodically updated overview including private organizations visit 
the Swissnex website.10
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Figure 2: Schematic of the Swiss quantum landscapeD  

(showing public and non-profit organizations and accredited research institutions). 

D	 For a periodically updated overview including private organizations visit Project Quantum by Swissnex.10
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Source: commons.wikimedia.org/wiki/File: Switzerland_topographic.png
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4	 Strategic direction

 

4.1	 Switzerland:  
	 an international hub for quantum

Switzerland relies on international openness and collab-
oration for the success of its quantum ecosystem. This 
positioning should be maintained, even as the multipolar 
global quantum landscape shows signs of restrictions on 
selected exports, on research collaborations in ‘strategic’ 
areas, and even in some cases on talent flows.

The Swiss quantum ecosystem remains focused on open 
and multi-level collaborations among like-minded coun-
tries pursuing quantum technologies on the principles of 
democratic governance and market competition. It does 
so with its own approach. Several countries are invest-
ing heavily in national quantum programs and selected 
national champions which feeds the narrative of a quan-
tum ‘race’ between countries – with significant hype.12 

The Swiss ecosystem relies largely on the excellence of 
its education system, infrastructures and bottom-up sci-
entific and innovation pipelines, with comparatively 
light-handed ‘on-top’ national coordination. These struc-
tures are designed to create a long-term sustainable envi-
ronment of excellence and a basis for Switzerland to pur-
sue the path to a quantum-enabled economy and society. 

Aspirations towards autonomy or even independence for 
Switzerland in the deep tech area of quantum technolo-
gy would be misguided. Cutting-edge research, the de-
velopment of highly complex systems (with correspond-
ing supply chains) and, ultimately, commercial success 
in this field require international cooperation and suffi-
ciently open markets. To this end, Switzerland actively 
participates in international quantum programs and part-
nerships while ensuring strategic sovereignty.

The Swiss quantum ecosystem aims to remain as open as 
possible, and continues, for example, to promote global 
talent mobility. At the same time, it is recognized that 
the greatest potential for collaboration in critical areas 
lies with like-minded countries that share similar eco-
nomic and political principles. This includes, at its core, 
EU countries and the countries active in the Multilateral 
Dialogue on Quantum13 with shared interests and com-
plementary capabilities. Switzerland leans on its historic 
reputation of neutrality to insist on the greatest levels of 
scientific openness and transparency achievable within 
the confines of the current geopolitical moment,14 while 
generally allowing for autonomy and flexibility through 
the bottom-up initiative of its actors. Numerous bot-
tom-up initiatives and SNSF general schemes support the 
international exchange of researchers, including several 
bilateral memoranda and agreements.

4.2	 Interdisciplinary fundamental  
	 and applied research

In many respects, the field of quantum is still at a point 
where exploration of diverse approaches could lead to 
game-changing breakthroughs. Consequently, continu-
ing interdisciplinary fundamental and applied research 
is imperative.

The importance of fundamental research goes beyond 
providing a base for practical applications: it addresses 
foundational scientific questions and deepens our under-
standing of nature and the universe at large. Even when 
not directly aimed at commercial innovation, such fun-
damental research is vital for intellectual progress and 
the advancement of science itself. The field of quantum 
holds promising potential to enable new pathways and 

4.1	 Position Switzerland as an international hub for quantum science and innovation

4.2	 Foster world-leading  
	 interdisciplinary  
	 fundamental and applied 		
	 research

4.3	 Strengthen and extend 		
	 translational infrastructures, 	
	 platforms 	and engineering 		
	 services

4.4	 Accelerate scaling and  
	 commercialization between 		
	 academia, startups, SMEs 		
	 and enterprises

Figure 3: Strategic goals: overview

4.5	 Further strengthen education and training for curious and competent scholars and experts
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instruments to help tackle some of the hardest scientific 
questions at hand.15, 16 The value of quantum science for 
science cannot be overstated.

Switzerland’s strength in quantum research has been built 
on long-term strategic investments. Since 2001, the Swiss 
National Science Foundation has funded major NCCRs 
focused on quantum topics. These include Nanoscale Sci-
ence, Quantum Photonics, Quantum Science and Tech-
nology, and the ongoing NCCR SPIN. Each of these pro-
grams, typically spanning over a decade with an overall 
funding of around CHF 150 million,5 has helped build a 
robust national research infrastructure and trained a gen-
eration of highly skilled quantum scientists. The contin-
uation and interdisciplinary evolution of such long-term 
research programs is vital to support bottom-up research 
approaches, creating space for curiosity-driven inno-
vation that can lead to unexpected breakthroughs and 
new research directions, like the quantum secure trans-
mission of data through the Swisscom network,17 room 
temperature quantum cascade lasers17 and self-oscillating 
topological pumps.18

Switzerland’s reputation for excellence in basic and ap-
plied research remains a pillar for its future global attrac-
tiveness. It draws international talent, secures participa-
tion in large-scale research consortia, and positions Swiss 
innovations as trusted, high-quality products on the glob-
al market. Swiss laboratories have become key players in 
the European Union’s Quantum Flagship, participating 
in 11 of the first 21 funded projects during the ramp-up 
phase 2018 – 2022.19

4.3	 Translational infrastructures, platforms 	
	 and engineering services

Fit-for-purpose infrastructures, platforms and correspon
ding shared services have a critical influence on inno-
vation in the field of quantum, in particular for mid- to 
higher TRLs. In this context, it should be underlined that 
infrastructures, platforms and shared services only deliv-
er their full potential when deployed with strong quan-
tum engineering teams on an ongoing basis to serve the 
innovation process. While the development of quantum 
technologies is hardware intensive, it is the people who 
ultimately make the difference.

These capabilities are particularly relevant in those ma-
turity levels (TRL 5 to 8) that are currently not fully cov-
ered by universities, universities of applied sciences or 
emerging industrial players. Organizations like the Swiss 
Center for Electronics and Microtechnology (CSEM) and 
the Paul Scherrer Institute (PSI) host research facilities in 
combination with translational infrastructures, platforms 

and test environments, for example for photonic or super-
conducting quantum architectures, cryogenic subsystems 
or quantum sensor technologies. These types of organiza-
tions and the infrastructures and platforms they host play 
a key role for the future of quantum in Switzerland. 

Spin-offs, startups and SMEs in quantum currently still 
lack sufficiently structured and application-oriented ac-
cess to relevant infrastructures needed to translate their 
developments to higher maturity levels. Several of these 
companies must therefore either continue prototyping or 
development in academic laboratories, or move abroad –  
often at great expense in terms of time and capital. Hence, 
a top priority for Switzerland is the build-out of quan-
tum-specific translational infrastructures (including but 
not limited to clean rooms, cryogenic technology, photon-
ic testbeds, etc.). Existing infrastructures can, of course, 
be made accessible to startups and SMEs as part of these 
efforts. In the overall still early state of developments 
in the field, the focus for the Swiss quantum ecosystem 
continues to be on both: integrated quantum systems for 
end-user applications as well as a broad set of enabling 
technologies and individual components.

4.4	 Applications, scaling  
	 and commercialization

By the first quarter of 2024, 78 patent families related to 
quantum technologies had been filed in Switzerland. A 
significant share of these originated from university re-
search, often through spin-offs.20 These spin-offs pursue 
the goal of transforming scientific findings into commer-
cially viable products or services – a critical building 
block for technology-driven value creation. However, 
an international comparison shows that many countries 
support their research excellence with targeted measures 
for economic scaling – for example through state-funded 
test infrastructures, specific funding programs for quan-
tum startups or national coordination offices.21

Transforming scientific excellence into viable, marketable 
business models remains a systemic challenge globally –  
and a priority for the Swiss quantum ecosystem. The so-
called «valley of death» between basic research and in-
dustrial scaling is particularly pronounced in the deep 
tech sector of quantum due to long development cycles, 
high capital intensity and complex regulatory require-
ments.22

There are already several companies active in the field,10 

either as pure-play quantum companies for systems or 
components, or as high-tech firms who have a vested in-
terest in one of their product or technology lines. The out-

8 Swiss Quantum Strategy



look for both types of players is promising, especially for 
SMEs developing new specialized technologies.

International experiences show that structured com-
mercialization architectures contribute significantly to 
increasing the probability of transfer and scaling. This 
includes functions such as technology transfer, IP man-
agement, mid- to later stage innovation support for scal-
ing efforts and industry partnerships.23 As a top priority, 
this requires technology-adequate financing instruments, 
translational infrastructure (e.g. test beds, IP platforms), 
fostering early adoption in the private and public sectors 
and the provision of entrepreneurial expertise.

The development of quantum technologies is capital-
intensive, risky and associated with long development 
times. For quantum hardware, it often takes more than 
seven years for the first marketable applications to 
emerge. During this phase, high investments are often 
made without any clear short-term returns. This environ-
ment is not very attractive for traditional venture capital-
ists because their business model is generally based on a 
rapid exit – i.e. the sale of a startup or its shares – within 
five to seven years. In order to systematically address this 
financing gap in Switzerland, international organizations 
such as the OECD recommend, as a top priority, the es-
tablishment of state-supported deep tech funds that are 
designed for longer-term technology development.24 Ad-
ditional levers should also be created to mobilize further 
private investments. This applies in particular to match-
ing funds (public funds doubling private investments), 
tax incentives for high-risk technology investments and 
the review of regulatory hurdles, such as the investment 
limits for pension funds (BVV2).24, 25 This presents Swit-
zerland with a double opportunity: not only can it trans-
late its scientific strengths into economic progress, it can 
also attract investment and further expand its role as an 
international hub for quantum.

4.5	 Education and training

Large parts of the field of quantum rely on highly ad-
vanced technologies to build complex instruments and 
integrated systems. None of this is possible without well 
trained talent to develop, enhance and use these tech-
nologies. While, globally, there is a shortage for skilled 
quantum talent,26 Switzerland already has an excellent 
and diverse education and training system in place that 
fosters curious minds in scientific and applied research 
and teaches innovation on all levels.8

One of Switzerland’s strengths lies in its dual vocational 
education and training (VET) system.2 Around two-thirds 
of young people complete an apprenticeship that com-

bines practical work in a company with classroom in-
struction at a vocational school. Apprenticeships perme-
ate many sectors of the economy, including in quantum, 
where they work as technicians in physics and applied 
research laboratories or at engineering firms. This dual 
system enables people to develop practical and theoreti-
cal knowledge, helping to drive innovation and train in-
novative minds.

The Swiss educational system is flexible in encouraging 
the exploration of different paths and fields. University 
study is open to graduates from the Gymnasium (pre-
paratory high school), but also to graduates of appren-
ticeships. This ensures permeability and social mobili-
ty, leading to a diverse workforce. Research universities 
drive cutting-edge science, while universities of applied 
sciences focus on practical innovation and collaborate 
closely with industry on emerging applications. The edu-
cation stays aligned with current and future labor market 
needs, while also creating a dynamic environment for in-
novation and technology transfer. To stay competitive the 
opportunities and challenges of quantum technologies 
must be incorporated into the system more rapidly. Edu-
cation of quantum technologies needs to be implemented 
early on to motivate and enable quantum careers. 

So far, quantum experts have mostly come through PhD 
programs to the job market. While they have deep special-
ization and research experience, it is a lengthy and often 
exclusive path. Swiss universities have already started 
to adapt to the maturing field of quantum technologies 
by implementing designated Masters in quantum engi-
neering degrees. Some quantum companies engage with 
apprentices or student researchers, creating real-world 
learning opportunities at the frontier of quantum tech-
nologies. However, current vocational training does not 
yet cover many quantum-relevant technical skill areas 
like quantum optics, cryogenics or microwave technol-
ogies. Further, universities of applied sciences should 
play a bigger role by offering specific applied training in 
areas relevant for quantum technologies. These steps are 
crucial to ensure a steady and adaptive stream of well-
trained talent, enabling individuals to contribute mean-
ingfully to the quantum workforce without necessarily 
holding a PhD.27
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5	 Positioning and direction per technical area

Four application-oriented areas within the field of quan
tum are at the core of this strategy for the Swiss quantum 
ecosystem. Notwithstanding the importance of cross- 
sectional topics like materials science as well as impor- 
tant purely scientific questions, the main areas of action – 
and expected outcomes – in the field of quantum are sum-
marized by ‘to communicate, to compute, to simulate and 
to measure.’ It should be noted that this strategy only ad-
dresses technologies and applications that directly build 
on quantum-mechanical effects.D

5.1	 Quantum communication

Quantum communication is the use of quantum mechanical 
principles – such as superposition, entanglement, and the 
no-cloning theorem – to transfer quantum states from one 
location to another in order to e.g. transmit information be-
tween parties. Unlike classical communication, quantum com-
munication can enable fundamentally new capabilities, such 
as unbreakable encryption through quantum key distribu-
tion (QKD), ultra-sensitive detection of eavesdropping, cryp-
tographic applications, and the potential for future quantum 
networks that link quantum computers or sensors over long 
distances.

In most cases, secure communication relies on cryp-
tographic systems. However, a future, sufficiently pow-
erful quantum computer could leave the most widely 
used of today’s cryptographic systems insecure,28 thus 
requiring counteraction. As a short-term step to protect 
sensitive data, so-called ‘quantum safe’ post quantum 
cryptography (PQC) protocols need to be implemented. 
In parallel and with increasing technological maturity, 
further implementation of secure quantum communica-
tion for highly sensitive information via quantum key dis-
tribution (QKD) methods is advisable.

At the same time, quantum technology enables novel 
cryptographic applications, such as random number gen-
eration, copy protection or distributed computing. Future 
quantum networks are expected to maximize the benefits 
of quantum computers: the ability to send a computation-
al task to a distant quantum cloud computer without an-
ybody – not even the computer itself – being able to learn 

D	 In technical terms: the existence of incompatible physical observables 
as quantified by h-bar.

the task (‘blind’ computing) and the possibility to connect 
quantum computers, atomic clocks or optical telescopes 
for superior computational performance and time stand-
ards.

Swiss research has led pioneering work in quantum cryp-
tography, photonic integration, and entanglement distri-
bution, establishing a solid foundation for future quan-
tum internet architectures. This academic excellence, 
combined with strong innovation pipelines and industry 
partnerships, forms the foundation for Switzerland to re-
main at the forefront of quantum networking technolo-
gies.

While components and sub-systems like QKD, sin-
gle-photon detectors, and quantum random number gen-
erators (QRNGs) have already reached high TRLs and are 
commercially deployed, these represent only the initial 
layer of what will evolve into fully quantum-enabled 
networks. The next phase of development aims to tran-
scend current limitations by creating integrated quantum 
repeaters and processing-capable network nodes, essen-
tial for achieving long-range quantum entanglement and 
enabling applications like blind quantum computing and 
distributed quantum sensors.

To enable this, a critical focus is on on-chip integration 
and photonic circuit scalability, paving the way for com-
pact, robust and manufacturable quantum networking 
hardware. This technological leap will be complemented 
by the development of interoperable quantum commu-
nication protocols and the establishment of large-scale, 
heterogeneous quantum networks that combine various 
physical platforms and technologies into cohesive sys-
tems.

In communication security, Swiss companies and gov-
ernment institutions have so far been rather cautious in 
adopting novel technology such as quantum cryptogra-
phy. Additionally, unlike other countries or regions (EU, 
UK, Korea, China, Japan, Singapore, etc.) which are set-
ting up large quantum key distribution networks, Swit-
zerland has no such provision yet. For commercial actors, 
the costs of creating such a network, initially for testing, 
learning and ultimately for actual use, is too high. Swit-
zerland is therefore in danger of not further developing 
this technology and the market that it will eventually 
serve, fueling the risk of falling behind. 

Building a real-world Swiss quantum communication 
testbed and network is of critical importance. In a first 
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phase, this would allow testing and improving quantum 
network technology, and learning how to deploy and use 
it. In the future, such a platform could become the seed 
for a Swiss-wide quantum network, developed by Swiss 
companies and used by Swiss government as well as pub-
lic and private institutions, ultimately strengthening the 
security and resilience of Swiss critical infrastructure 
from the financial system to energy network. Such a plat-
form is needed for sovereignty in the secure communi-
cation sector regardless of developments in other coun-
tries, and would also allow Switzerland to link with the 
EuroQCI.23

5.2	 Quantum computing

Quantum computing, as classical computing, has three main 
components: hardware, algorithms and software, enabling 
compilation of quantum programs onto a set of logic gates 
each operating on a small number of quantum bits (qubits). On 
the hardware side, the challenge is to engineer highly complex 
devices which offer a high level of control over large num-
bers of high-quality qubits. Multiple approaches, including but 
not limited to trapped-ions, superconducting circuits, spins in 
solids, photons and neutral atoms are being explored, with 
the leading systems today featuring hundreds of qubits and 
gate success probabilities as high as 99.9%. Further scaling 
and improvements in accuracy are required towards reliable 
fault-tolerant performance. A universal quantum computer 
should come equipped with a programmable set of gates that 
can be used to implement any quantum computation, suitably 
compiled. The applications goal is to design quantum algo-
rithms that efficiently solve real-world problems and compile 
such algorithms into sequences of gates that can be executed 
on a given quantum device. Quantum hardware and software 
combined must demonstrate a clear advantage for end users 
over classical approaches.

The field of quantum computing has boomed over the 
past decade, based on rapid technological and scientif-
ic advances. Governments as well as industry leaders 
worldwide have been betting heavily on the promises 
of this new technology. Going beyond currently demon-
strated capabilities, a pervasive ‘fear of missing out’ has 
led to speculative investment, driving the field forward. 
This situation has driven complex and competitive dy-
namics involving academia, industry and investors as 
well as governmental entities.

While the concept of quantum computing opens radical-
ly new and promising avenues to solving certain mathe-
matical problems, it is not yet a mature technology, and 
critical challenges remain. As of now, neither quantum 

hardware capable of large-scale fault-tolerant quantum 
computation, nor any end-to-end commercially suc-
cessful application thereof, has been demonstrated. On 
the hardware side 100 qubit systems have been realized 
across multiple platforms including trapped-ions, super-
conducting circuits, and neutral atoms, each of which 
have been able to demonstrate complex circuits beyond 
the capabilities of simulation on classical machines (for 
specific mathematical problems). Useful quantum com-
puters will, however, likely require more than 100,000 
physical qubits, in order to utilize error correction to re-
liably store at least 1,000 suitably high performance ‘log-
ical’ (fault-tolerant) qubits. Although the past years have 
seen many impressive demonstrations of error correction, 
it is still not implemented at high enough quality, and 
only modest performance gains have been seen for a few 
encoded logical qubits. Resulting error probabilities are 
on the order of 10–3, while levels of 10–10 are expected to 
be required for real computations. 

On the application side, there are two main challenges. 
Firstly, when large error-corrected quantum devices are 
expected to become available, what will these devices be 
used for? Long lists of candidate applications are being 
discussed. Yet, none of these have shown a conclusive 
demonstration that the quantum device will provide a 
concrete and substantial end-to-end advantage. Second-
ly, in the shorter run, where devices with thousands of 
high-quality, yet not fully fault-tolerant qubits, become 
available: what benchmarks, classical-quantum hybrid 
approaches, mitigation and improvement techniques will 
be available? In this regime, any application is expected 
to be ad hoc, i.e. hardware dependent (e.g. quantum sim-
ulation), heuristic (no provable guarantees) and possibly 
inconclusive (impossible to certify correctness or quality 
of the solution). This regime is expected to be dominant 
for at least the next five to ten years. Actively fostering 
this era of increasingly useful but not-yet-perfect quan-
tum computing is crucial for the future of the field. 

As systems increasingly mature, it becomes unreasona-
ble to scale and operate them in university environments. 
Throughout, the interplay between academia and indus-
try is essential. Switzerland has the potential to provide 
a rich ecosystem that can attract quantum hardware and 
software companies at various stages of development and 
on various levels of the hardware-software stack (regard-
less of whether this leads, short-term, to the in-house 
development of a full-scale quantum computer). While 
developing and building a quantum device is one thing, 
operating it – and, most importantly, demonstrating its 
utility – is another.

In the long run, given the core characteristics of quantum 
algorithms and their radical novelty compared to classi-
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cal approaches, the range of practical applications is ex-
pected to be far-reaching. Yet, at the time of writing, it 
is not possible to rigorously sketch out the set of useful 
applications over the next 10 to 15 years. Although still 
in development, quantum computing (primarily in the 
form of hybrid quantum-classical algorithms) is expected 
to deliver an increasing number of practical benefits to 
various industries, including the life sciences and finan-
cial services. In the field of life sciences, it is set to im-
prove the modeling of molecules and proteins, accelerat-
ing drug discovery and facilitating the more effective use 
of genomic data for personalized medicine. In financial 
services, it could among other uses improve fraud detec-
tion and risk modeling by solving certain mathematical 
problems far better than classical approaches.

To advance the field and further strengthen Switzerland’s 
position, significant research and fundamental engineer-
ing efforts are needed, including scaling of systems and 
improvements in the precision of control. Investments in 
a base of engineering, state-of-the-art tools and testbeds 
accessible to researchers and companies are required 
across relevant enabling technologies, including but not 
limited to low-noise electronics, clean-room fabrication, 
cryogenics and photonics. This is a long-range invest-
ment, which also relates to the other three technical areas 
in this strategy.

5.3	 Quantum simulation

Quantum simulation is a technique that uses highly controlled 
quantum many-body systems to reproduce a specific Hamilto-
nian - the mathematical model of a quantum system – in the 
laboratory. This allows researchers and innovators to study 
complex quantum behavior experimentally. Around 30 years 
ago, numerical simulations became a key scientific tool, help-
ing to analyze systems too complex for analytical solutions. 
Quantum simulation follows a similar logic: it can provide in-
sights where numerical methods fall short. By mimicking the 
behavior of target quantum systems, experiments can reveal 
information that is otherwise inaccessible. This approach may 
lead to the discovery of advanced materials for electronics, 
the design of novel pharmaceuticals, and the simulation of 
fundamental particle interactions – paving the way towards 
breakthroughs in materials, chemistry and physics.

The first companies now offer access to their quantum 
simulators, signaling growing commercial interest and 
adoption. As quantum technologies continue to evolve, 
quantum simulation is expected to be a key driver of in-
novation and discovery. The components, tools and tech-
niques used in quantum simulation often align with those 

of quantum computing, fostering synergy between the 
two areas and accelerating progress in both.

Quantum simulation is also emerging as a powerful driv-
er of artificial intelligence (AI) technology, particularly 
as a source of high-quality data for training AI systems, 
promising near-term application. Continuous advances 
in quantum simulation experiments have made it possi-
ble to generate data from complex quantum many-body 
systems that AI can subsequently learn from. Research, 
with key contributions from Swiss theoretical physi-
cists, has shown that AI can in principle replicate much 
of the behavior of strongly interacting quantum systems, 
which are central to some of the most challenging un-
solved problems in physics and chemistry. This blending 
of quantum simulation with AI not only enhances our 
capabilities to describe quantum phenomena but also 
opens new commercial opportunities. The scalability of 
AI models trained on quantum data means that the result-
ing software can be distributed widely, enabling research-
ers around the world to tackle intricate quantum prob-
lems with greater efficiency. This synergy is expected to 
accelerate scientific discovery and innovation across dis-
ciplines.

Fostering the field of quantum simulation is a core com-
ponent of this quantum strategy, including the establish-
ment of a larger-scale national quantum simulation fa-
cility, offering access to a broad user base. Options may 
include that private companies offer such a service via 
web interface. Further mechanisms need to be established 
to support the development of key enabling technologies 
for quantum simulation like control electronics, software, 
and advanced optical systems. For example, there is a 
unique opportunity to develop a software platform, akin 
to an operating system, for quantum simulations. With 
regards to optical technologies, the generation, control, 
and shaping of laser fields, including precision and na-
no-optics, play a crucial role. To accelerate progress and 
support private-sector growth, it is recommended that re-
sources directed towards research consortia can be used 
to outsource technological development to companies, 
following models used in space science.
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5.4	 Quantum sensing and metrology

Quantum sensing leverages quantum mechanical proper-
ties, such as superposition, entanglement and coherence to 
achieve unprecedented precision in measuring quantities in-
cluding magnetic fields, temperature, acceleration, and time. 
These sensors detect minute changes in operational regimes 
where traditional sensors often fail, achieving, e.g., higher 
sensitivity, robustness, resolution or bandwidth than their 
classical counterparts. Furthermore, because their response is 
often determined by fundamental constants of nature only, 
many quantum sensors are inherently self-calibrating, there-
by removing the need for costly, regular calibration. Therefore, 
in some cases, they can even serve as primary measurement 
standards themselves.

Across all quantum technologies, quantum sensing repre-
sents one of the technologically most mature pillars, with 
a plethora of highly relevant applications already being 
pursued. A rich variety of powerful quantum sensing plat-
forms have thus far been established (solid-state spins, 
cold‑atom gravimeters, superconducting SQUIDs, chip-
scale atomic clocks, trapped‑ion clocks, etc.), with sever-
al having already reached a TRL of six to eight. Commer-
cial quantum sensing devices are already being deployed 
in semiconductor process control, medical imaging, envi-
ronmental monitoring, navigation, material science, and 
security-critical roles such as GPS-independent naviga-
tion and quantum imaging for defense. Quantum sensing 
devices thereby already solve pressing needs of indus-
tries outside the quantum sector,29 where they show sig-
nificant growth potential across a wide range of use cases, 
a breadth that renders this technology robust to weather 
uncertainties and market variability.

Switzerland, with its longstanding heritage in precision 
measurement and instrument making, is well positioned 
to be a global leader in the field of quantum sensing – 
poised to become a key strategic asset in Switzerland’s fu-
ture quantum industry. Our country hosts world-leading 
research groups and startups in quantum sensing, all of 
which pioneer novel sensing technologies. Switzerland’s 
economic backbone includes many successful SMEs 
that are ideally suited for adopting and scaling quantum 
sensing solutions. These companies often exploit niche 
markets where unique know-how and high-precision 
products allow for the necessary high margins. This frag-
mented market also offers an opportunity to grow a ro-
bust, broadly anchored industry.

While a significant base of capabilities for quantum sens-
ing and metrology is already in place within Switzer-
land, further efforts and public and private investments 

into scaling and commercialization of technologies is re-
quired. A culture of early adoption should be pursued 
more boldly in this particular technical area, both in 
Switzerland and on the international stage.
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6	 Recommendations and outlook

To ensure Switzerland maintains and strengthens its po-
sition as a global leader in quantum science and technol-
ogy, bold and coordinated efforts encompassing academ-

ia, industry and policy making are essential. Below are 
the key recommendations and strategic priorities that can 
drive Switzerland’s quantum ecosystem forward. 

Figure 4: Strategic goals and high-level direction (‘flavor’ of this strategy)

Switzerland as an international hub for quantum	 ‘More than ever.’

Interdisciplinary fundamental and applied research	 ‘Continue. Curiosity-driven excellence.’

Translational infrastructures, platforms and engineering services	 ‘Focus. Develop. Invest.’

Scaling and commercialization 	 ‘Bolder and faster. Invest.’

Education and training	  ‘The underlying stronghold ( much broader than physics PhDs ).’

Switzerland as an international hub for quantum

Switzerland’s quantum ecosystem thrives on openness, collaboration, and academic excellence. It partners with 
like-minded ecosystems and leading international players to advance shared progress.

Key areas for action
Dialogue and partnering 	– Maintain the highest level of collaboration with partners in Europe including the integration  

of Swiss institutions into EU programs like Horizon Europe. Actively liaise with the EU towards  
the Quantum Act [29].

	– Strengthen strategic bilateral ties with other advanced quantum programs and institutions.
	– Actively support and shape multilateral efforts and forums on quantum, in alignment with 
international bodies and associations.

International promotion 	– Promote the Swiss quantum ecosystem internationally with science, innovation and diplomacy: 
‘L’esprit de Genève’ (the Geneva spirit).

	– Further extend the ‘Made in Switzerland’ label to quantum technologies to enhance global trust 
and economic value; ‘Quantum Switzerland’ (working title),

Talent attraction 	– Create a ‘soft landing program’ for foreign startups, SMEs, institutions and individual students and 
professionals e.g. for relevant networking opportunities, simplified visa processes, and platform 
or infrastructure access.
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Interdisciplinary fundamental and applied research

Switzerland’s long-term investments and achievements in quantum research have built a world-leading academic base 
that drives both discovery and innovation. These efforts strengthen its global reputation, attract top talent, and anchor 
Switzerland as a trusted partner in international quantum science.

Key areas for action
Advancing research  	– Tackle major scientific questions that 

	· enable pathways toward application-ready quantum technologies, and use  
quantum technologies to help solve some of the toughest scientific questions in nature.

	· Expand and sustain funding for academic excellence in both fundamental and applied quantum 
research as well as quantum engineering - across all four technical areas and a broad range  
of physical approaches to implementing quantum technology.

Strengthening engineering 
leadership

	– Invest in and demonstrate leadership in quantum technology engineering,  
with substantial contributions to next-generation processes, devices and systems.

	– Build out quantum engineering capabilities required by fundamental and applied quantum 
research.

Interdisciplinary  
collaboration

	– Foster interdisciplinary research and innovation projects, in particular relating  
to quantum physics with computer sciences, engineering, materials science, chemistry,  
biology, life sciences, and space research and technologies.

	– Foster interdisciplinary collaboration through shared platforms.

Translational infrastructures, platforms and engineering services

Switzerland’s quantum innovation depends on strong, fit-for-purpose infrastructures and engineering platforms that 
bridge the gap between research and industry. Expanding translational facilities and access, in particular for startups 
and SMEs, is essential to advance technologies from prototype to application and strengthen Switzerland’s quantum 
ecosystem.
		

Key areas for action
Translational  
infrastructures

	– Extend and augment translational infrastructures and platforms between academia and industry -  
specifically for applied quantum technologies:
	· Build out a national quantum communication platform towards a joint quantum network  

for industry and academia, interconnected with partner countries.
	· Recognize and support evolving quantum computing centers of expertise across Switzerland  

as part of a coordinated national framework.
	· Establish a larger-scale national quantum simulation facility, offering access  

to a broad user base (in close alignment with quantum computing centers of expertise).
	· Create dedicated quantum sensing centers of expertise for early adoption, testing,  

and demonstration of Swiss quantum sensors.

Engineering  
and shared services 

	– Build and extend national engineering centers of expertise to offer relevant shared services  
to academia and Swiss-based industries, including but not limited to cryogenic, nanofabrication  
and low-noise electronics services.

	– Support independent testing and certification bodies to ensure credibility and evolving standards 
where applicable.

Coordination  
and collaboration

	– Encourage and fund collaboration via seed grants, vouchers, and other channels  
to encourage cross-institutional and international usage of shared platforms.

	– Develop and maintain a national roadmap for quantum-specific platform and infrastructure  
development - aligned with industrial needs and academic strengths.
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Scaling and commercialization

Switzerland’s quantum ecosystem is particularly strong in research and spin-off activity but faces challenges in transla-
ting scientific excellence into scalable commercial success. Long development cycles and high capital needs make 
bridging the gap between innovation and market application a key priority.

Key areas for action
TRL enhancement  
and scaling

	– Provide mid- and later-stage innovation funding and entrepreneurial support  
in quantum technologies to nurture new ventures.

	– Design and establish a state-supported deep tech fund for long-term technology developments, 
including quantum technologies. Derisk and encourage private investments.

Technology transfer  
and commercialization

	– Craft a culture of early adopters including public sector customers as well as partially  
or fully state-owned organizations.

	– Simplify administrative and regulatory hurdles for startups and SMEs including onboarding  
of international staff.

	– Foster activities towards increasing international standardization in the field of quantum –  
as a catalyst, not a blocker for the field.

International partnerships 	– Further attract and work with international companies to continue and extend presence  
in quantum technologies in Switzerland.

	– Pursue competitive trade conditions and engagements for startups and companies established  
in Switzerland.

Education and training

Switzerland’s blend of academic excellence, vocational training and talent mobility provides a strong base for quantum 
innovation. To remain competitive, relevant skills for quantum technologies (not just physics) should be integrated 
earlier and more widely across education and training pathways.
		

Key areas for action
Developing talent  
for quantum

	– Maintain and evolve a world-class learning environment for students of all ages,  
embedded in curiosity-driven quantum research and innovation.

	– Sustain high levels of funding and support for STEM education.

Bridging academia  
and industry 

	– Foster targeted quantum engineering programs and workforce tracks including  
hands-on technical components.

	– Further establish industry to PhD tracks with stipends to encourage application-oriented  
doctoral research.

Quantum awareness  
and outreach

	– Offer outreach and education programs for all generations, including at the high school level,  
to inspire future quantum talent and societal engagement.
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In summary and looking ahead, Switzerland is uniquely 
positioned to lead in specific quantum domains – such as 
quantum sensing and precision instrumentation – by lev-
eraging its research excellence, industrial strengths and 
high-quality engineering. However, seizing this oppor-
tunity will require coordinated efforts: bold public and 
private investments with a reasonable degree of patience, 
strategic infrastructure development, and stronger inte-
gration between research and industry.

While this document does not aim to provide a compre-
hensive implementation plan, to drive these top priorities 
over the next 6 – 8 years requires attention to key frame-
works:

1.	 Based on analysis of SQI calls for ideas and of recent 
project proposals,31 the required investments into 
quantum-specific translational infrastructures, plat-
forms and shared services are on the order of CHF 200 
to 300 million. The strategic fit with selected host in-
stitutions needs to be assured as well as mid- to lon-
ger-term operational plans. Public-private matching 
funds (roughly 1:1) provide for a meaningful base, 
which can stimulate both scientific discoveries and 
contributions to application innovation pipelines. 
These public-private investments are a key contribu-
tion towards ensuring the strategic sovereignty of 
Switzerland in the field of quantum. 

2.	 Given the current state of the quantum ecosystem and 
number of spin-offs and startups in recent years, 
around ten or more smaller Swiss-based companies 
should scale up over the next four to six years. Corre-
spondingly, public innovation funding is most effec-
tively deployed via accelerator-like instruments.32, 33 

Significant scaling of technologies and corresponding 
companies in the field of quantum (i.e. moving from 
series A to series B funding – and beyond), often in-
volves financial volumes of several CHF 10 million to 
CHF 100 million per case. The majority of funding 
will come from private capital, but derisking private 
investments with complementary public support is 
recommended and, in light of international competi-
tion, crucial.

3.	 Similar to pathways already implemented in other 
countries or via organizations,34, 35, 36 a state-supported 
deep tech fund  is highly recommended for Switzer-
land – as an additional and bold step to boost deep 
tech investments with mid- to long-term benefits for 
the Swiss economy. Current plans and estimates37 sug-
gest enabling multi-billion CHF investment levels 
over the next decade. A cross-thematic approach, in-
cluding but not limited to quantum technologies, 
seems adequate to ensure sufficiently broad and large 
investment portfolios, balancing of risks and attracti-
ve returns for investors.

 

Figure 5: Top translational priorities going forward (high-level selection) 

1.	 Extend and augment translational infrastructures, platforms and shared services  
between academia and industries - specific for applied quantum technologies.

2.	 Ensure financing of scaling up and craft a culture of early adopters. 

3.	 Design and establish a state-supported deep tech fund for long-term technology developments -  
including quantum technologies. Encourage and derisk private investments.
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SCNAT – Network of knowledge for the benefit of society  

The Swiss Academy of Sciences (SCNAT) works at regional, national and international level for the future  
science and society. It strengthens the awareness for the sciences as a central pillar of cultural and economic 
development. The breadth of its support makes it a representative partner for politics. The SCNAT links  
the sciences, provides expertise, promotes the dialogue between science and society, identifies and evaluates 
scientific developments and lays the foundation for the next generation of natural scientists. It is part of  
the association of the Swiss Academies of Arts and Sciences. 

The Swiss Quantum Initiative (SQI) is the federal quantum initiative to strengthen Switzerland’s leading 
position in the field of quantum science and technology. It was launched in 2022 and is hosted by the  
Swiss Academy of Sciences (SCNAT). The initiative operates under a mandate by the State Secretariat of  
Education, Research and Innovation (SERI) and its implementation involves three main institutions: the Swiss  
National Science Foundation, Innosuisse and SCNAT.
 
The Swiss Quantum Commission (SQC) is the steering group of the SQI and its members are elected ad per-
sonam by the SCNAT Executive Board. The purpose of the SQC is to strengthen and further develop Switzerland‘s 
leading position in the field of quantum technology, from basic research to application. It brings together the 
expertise of research, innovation and application in the field of quantum in Switzerland. As a Swiss ‘Miliz’ 
group, the commission usually meets once a month under the rules of prodedure of SCNAT. The State Secretariat 
of Education, Research and Innovation, the Swiss National Science Foundation, Innosuisse and the SCNAT  
Executive Board are each represented by one delegate.
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