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Preface

Switzerland is no longer a blind spot on the map of Start-up Nations. 
Numerous new technology companies were founded here in 2020 
despite the global pandemic. Zurich and the Lake Geneva region, but 
also Basel and Zug, have become hotspots for start-ups in the fields of 
Information and Communication Technologies (ICT), biotech, medtech 
and fintech.

The seeds were sown a quarter of a century ago with the launch of the 
first technology parks and competitions for young entrepreneurs. The 
theme of technology transfer from university research has gradually 
gained in importance. Universities – in particular the two Swiss Federal 
Institutes of Technology in Zurich and Lausanne – play a crucial role as 
centers for cutting-edge engineering and as incubators for deeptech 
start-ups. For a growing number of our students, the leap to entrepre-
neurship has become an attractive alternative to a first job in 
industry.

In the ETH Domain alone, students, PhD students and researchers have 
founded some 500 companies in the last 10 years, creating several 
thousands of highly qualified jobs in Switzerland. These companies also 
help us to meet challenges such as climate change, energy transition or 
to make advances in medicine and healthcare. In addition, many well-
known international high-tech companies have now established their 
own R & D activities in the vicinity of our universities. This is a further 
indication of Switzerland's attractiveness as a location for education 
and innovation.
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Starting a company is one thing, being able to finance the growth phase 
with sufficient funds is another. And here, too, Switzerland is on the 
move. Venture capital flowing into Swiss start-ups has increased sharp-
ly in the recent past, exceeding the two billion Swiss franc mark for the 
second year in a row in 2020. Half of the money went to the cantons 
where the two Federal Institutes of Technology are located, Zurich and 
Vaud. Note the increase in the number of financing rounds and the 
launch of new funds. The structural problem of the participation of 
Swiss venture capital in the most important financing rounds has been 
addressed with promising results. Companies such as Swisscom Ven-
tures and other groups of investors have played an important part in 
this development. A publication that sheds light on the genesis and 
background of Switzerland as a deeptech nation thus comes at the 
right time.

Many things are still possible – as long as we do not leave room for 
complacency. An international comparison with European countries, 
but also with the United States, China or Israel, shows that there is still 
plenty of room for improvement.
 

Joël Mesot 
President of ETH Zurich

Martin Vetterli
President of the EPFL
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Introduction

Wengen, January 2021. I finish writing this book under the dou-
ble gaze of Janus, one side turned to the past, the other 
towards the future. Celebrated on January 1st, Janus gave his 

name to the month of January (Januarius), which marks the beginning 
of the year. This mythological figure inspires me because it symbolizes 
the passage of time and the questioning associated with each period of 
change. Janus is a good illustration of the problems of contemporary 
Switzerland : how can we draw inspiration from a brilliant past to meet 
the challenges of the future ? Switzerland is indeed in a delicate period 
of transition between the industrial era, in which it excelled on a global 
scale, and the digital era, outrageously dominated by the American and 
Asian giants. Europe is the big loser in the digital transformation with 
only 2% of the market capitalization of the world’s 25 largest technology 
companies, the “ big techs ”. It has become seriously dependent on Amer-
ican software and Chinese equipment. How is it that it has lost its tech-
nological sovereignty, while remaining at the forefront of scientific 
research and innovation ? What must Europeans, and Swiss in particular, 
do to regain market share and rebalance the distribution of power ? 
What investments in the technologies of the future should be priori-
tized ? It is time for choices... and change.

Janus, the Roman god of transitions,  
choices and change 



Sources:
International Monetary Fund (IMF), UNESCO Institute for Statistics, Eurostat, Pitchbook, companiesmarketcap.com; Europe includes 
the 27-member European Union, the United Kingdom and Switzerland
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200 years of innovation

To answer some of these questions, I have turned to the past in the first 
part of this book. The objective is to better understand the historical 
strengths and weaknesses of the Swiss model in order to reposition it for 
the future. My research on Swiss entrepreneurs has exceeded my expec-
tations. I was very surprised by the magnitude of their successes and the 
modernity of their values. These are based on 200 years of innovation in 
high-precision technologies, systematic internationalization and the 
ambition to conquer a niche on a global scale. These themes remain 
highly relevant for today’s start-ups.

How has Switzerland become a world-class center of excellence for inno-
vation resulting from scientific research ? With only eight million inhabi-
tants, or 2% of the population of the US or Europe, the Swiss Confedera-
tion seemed far too small to compete on equal terms in the race for 
deeptech - that is, for technologies derived from very expensive funda-
mental and applied research. And yet, Switzerland has built a unique 
network of public (CERN, ETHZ, EPFL...) and private (Google, IBM, Disney 
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Research...) laboratories, which gives it a world leadership position in 
terms of patents and scientific Nobel Prizes per capita1. It has been 
ranked the most innovative country in the world by the Global Innova-
tion Index (INSEAD and WIPO, the United Nations’ Intellectual Property 
Organization) for the tenth consecutive year. 

This research and development (R & D) intensity is partly linked to the 
success of Swiss multinationals, which have an extraordinary dimension 
in relation to the size of the country. Nestlé, Roche and Novartis occupy 
the first, third and fourth place among the largest European capitaliza-
tions in all sectors combined2. The research infrastructure is also closely 
linked to a highly efficient industrial network consisting of small and 
medium-sized enterprises that are discreet and little known to the gen-
eral public. These “ hidden champions ” are entirely focused on the 
export of high-precision technologies, such as Straumann (medtech), 
Debiopharm (biotech) or Sensirion (microtech). These companies share 
historical values that are the basis of the Swiss entrepreneurial model. 
Contrary to the popular belief, Switzerland is not a country of privateers, 
but one of the most entrepreneurial high-tech nations in the world. 
Switzerland is a Deeptech Nation.

The Swiss entrepreneurial model 2.0

The big question is whether the Swiss model will also be successful in 
a fully digitalized future. Fundamentally, I think so, because Swiss 
entrepreneurial values are timeless : the pursuit of excellence and... 
excellence in research. Switzerland has the framework conditions (free-
dom of research, infrastructure, living environment, taxation, political 
stability) and all the human, scientific and cultural assets for success in 
the high-tech industry ... except for one thing : a world-class start-up 
financing ecosystem ! There is no shortage of money for R & D and the 
seed phase. But Swiss investors have little presence in the final rounds 
of the most advanced companies, where global leadership is at stake.

For historical and cultural reasons, innovative Swiss companies are 
chronically underfunded compared to their Anglo -Saxon competitors. 
The start-ups supported by VC funds, which I call “ VC kids ”, are the chil-
dren of a specific culture, which is still relatively uncommon in Switzer-
land. They enjoy a fundamental advantage : almost unlimited access to 
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capital, with no restrictions on profitability (e.g. $ 28 billion for Uber, see 
page 188), which allows them to focus exclusively on growth. The 
“ start-uper ” commits his reputation on the basis of a business plan, 
unlike the classic entrepreneur of an SME who has to pledge personal 
assets to access capital. Time is decisive in the race for leadership : while 
hidden champions took 20 to 25 years to build their dominant position, 
VC kid may overtake their competitors in less than 10 years. It is thus 
crucial that Swiss companies have access to the same VC resources in 
order to avoid distortions of competition.

Unfortunately, this is not the case on the European continent, which 
has not yet grasped the importance of venture capital. This is a capital-
ist revolution with social, economic and scientific effects on the devel-
opment of modern nations. This financial instrument, tailor-made for 
high-tech entrepreneurs, has become a major competitive advantage 
for those who know how to use it. Judge for yourself about the phe-
nomenal success of the United States over the last 50 years : with a 
total of $ 1,200 billion3 invested in their start-up ecosystem, partly 
financed by European investors, the US has taken over nearly 80% of 
the capital value of the world’s big techs !4 The top 10 American VC kids 
are valued at more than $ 9,100 billion, which is as much as all Europe-
an stock exchanges together5. The Chinese have also understood the 
strategic importance of venture capital for the development of an effi-
cient high-tech industry. Over the past ten years, they have launched a 
massive investment program and invested in American VC kids in par-
allel. And to such an extent that the Trump administration de facto 
banned Chinese investment, well aware of the importance of the high-
tech industry in the economic war.

Europe and Switzerland have yet to seize this historic opportunity. With 
only 10% of the world’s cumulative VC investments over the last 50 
years, compared to 60% for the Americans4, it has produced few of the 
world’s major technology leaders. The crème de la crème of its start-ups 
often end up being bought by Chinese and American competitors 
before they reache critical mass. Altough Europe was a major big tech 
player in the 1970s, it failed to invest in a new generation of start-ups 
to compensate for the natural erosion of historical groups linked to the 
“ creative destruction ” so essential to Schumpeter.
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Loss of technological sovereignty

This passivity has serious consequences. The problem for Europe is 
more fundamental than just the weakness of its high-tech industry : it 
has lost control over its own digital transformation, which impacts all 
economic and societal sectors. Digitalization is redistributing the cards 
in all value chains and migrates profits to global online platforms of an 
oligopolistic nature. In this relentless model of the platform economy, 
low-margin work and costs remain in their countries of origin while 
data and value creation are centralized. Without drastic change, the 
current system will continue to reinforce our technological depen-
dence, including in sectors that are still protected, such as health, 
transportation or education.

Are we condemned to choose between digital protectionism (Chinese 
style) and resigned submission (like the rest of the world) ? No, of course 
not ! Reestablishing a technological balance reflecting Europe’s economic 
size (23% of global GDP) is entirely possible, provided we have an ambi-
tious vision and devote sufficient funds to it. To catch up with the United 
States, Europe will need to triple its investment in venture capital ($ 46 
billion in Europe in 2020, vs. $ 156 billion in the US)6. In Switzerland, we 
need to target CHF 5 billion per year (compared to CHF 2.1 billion in 2020) 
to remain in the top 10 innovation clusters globally. The goal should be 
to reach CHF 10 billion per year by 2030. 

Attention ! These are not state subsidies but profitable investments as a 
whole, productive and with a strong impact on future jobs. They also 
make it possible to reduce technological dependencies without using 
protectionist methods, while respecting the free-trade rules of a global-
ized world. With such geopolitical and economic advantages, why does 
venture capital represent less than 1% of the net wealth of Swiss house-
holds)7. Why do investors favor passive and speculative allocations (real 
estate, listed shares, bonds, commodities), without any direct impact on 
innovation and growth ? It is high time to change our habits and to allo-
cate to venture capital a portion, even if minimal (1 to 2% of private and 
corporate wealth is enough), to revitalize Old Europe and take our destiny 
back into our own hands.
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Action plan

The second part of this book is therefore devoted to concrete proposals 
for adapting the Swiss entrepreneurial model to today’s new challenges. 
The most important of the measures concerns the development of a 
complete financing ecosystem from the initial phase (start-up and 
growth) to stock market listing and acquisitions. This is entirely possi-
ble : the excellent competitiveness of the Swiss ecosystem in the health 
sciences proves it. The same methods now need to be applied on a large 
scale across all sectors.

I am surprised by the lack of public and institutional interest in this 
subject : while there is a wide consensus on the financing of CHF 22 
billion per year for public and private research, there is much less con-
sensus on the financing of the commercialization of innovations by 
venture capital, which is 10 times smaller. A strange logic that reflects 
socio-cultural deadlocks ! The studies mentioned in this book show a 
clear correlation between the success of innovation clusters and the 
total volume of investment.

To encourage the use of venture capital, I propose to adapt it to the Swiss 
culture in a local version, which I call innovation capital (IC). The invest-
ment strategy should be targeted on the historical Swiss strengths, the 
deeptechs. This book ends with 10 major technological challenges, the 
“ moonshots ”, to effectively address the environmental, health, social 
and economic challenges of the 21st century. These meaningful proj-
ects are exceptional investment opportunities in products with very 
high added value, particularly in a logic of info-nano-bio-cogno conver-
gence and interdisciplinarity.

Entrepreneurs and investors bear a great collective responsibility for  
Switzerland's future technological orientation. Everyone can make an 
active contribution to building the world of tomorrow. We are privi-
leged to have this choice and must be ambitious, courageous and inno-
vative in taking it. We cannot simply copy the Silicon Valley. Which cap-
italist model compatible with traditional Swiss values do we want to 
promote ? Which societal problems do we want to solve ?
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These issues cannot be decided by centralized planning but must be 
the subject of debate between the actors of the ecosystem. That's why 
I met with some of Switzerland's most prominent entrepreneurs, inves-
tors and scientists and asked them to tell their stories and imagine the 
Switzerland of tomorrow. It is also a question of paying tribute to them 
while stimulating new vocations, which are essential for the future of 
our country. “ Life is about passing on, ” is how Lausanne entrepreneur 
Yann Guyonvarc’h sums up the idea. You can discover the life stories of 
all Swiss personalities mentioned in this book on our video/podcast 
site : www.deeptechnation.ch/podcasts.

Enjoy reading and listening !



The Swisscom Ventures team aims to share entrepreneurial expe-
riences and stimulate a debate on the future of the Swiss high-tech 
sector. We have produced several videos and podcasts with the most 
prominent figures of the Swiss ecosystem : entrepreneurs, investors, 
lawyers, business leaders and politicians.

They all answer three questions :
• Who are you ?
• What has been your entrepreneurial experience ?
• What is your vision for the high-tech Switzerland of tomorrow ?

You will find these interviews on the website : 
www.deeptechnation.ch

Deeptech Nation Forum
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Switzerland at a glance

Official name Swiss Confederation (CH)

Creation Federal Pact in 1291, Federal State in 1848

Neutrality Since 1515 after Marignan

Capital Bern since 1848

Area 41.285 km2

Official religion No

Currency Swiss franc (CHF 1 = $ 1.1 = €0.9)

Relief 62% mountain, 38% plateau

Main cities Zurich (497,000 inhabitants), Geneva (203,000), 
Basel (176,000), Lausanne (145,000),  
Bern (142,000)

Population 8,582,000 inhabitants

Distribution 85% urban, 15% rural

Languages German (65%), French (23%), Italian (8%), 
Romansh (0.5%), + 4% other (English)

Life expectancy 81.4 years (men), 85.4 years (women)

Population foreign 25% + 11% dual nationality 8 

GDP CHF 689 billion (81 k/inhabitant)

Unemployment rate 3.5% in December 2020 9 

Trade balance + CHF 89 billion in 2019
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1354 Anna Seiler founds the Inselspital in Bern, the oldest Swiss 
foundation still in operation. 

1552 Louis Fonjallaz creates the wine house Fonjallaz SA in Epesses 
in the vineyards of Lavaux, the oldest family business in 
Switzerland.

1735 Jehan-Jacques Blancpain launches the Blancpain workshop, 
the world’s oldest watch brand.

1741 Caspar Zyli founds Wegelin, the first Swiss bank.

1758 Johann Geigy-Gemuseus launches the dyestuff and chemical 
trading business that was at Novartis’ origin.

1852 Alfred Escher founds the North-East Railway Company (now 
SBB). Escher also founded Credit Suisse, Swisslife and the Swiss 
Federal Institute of Technology Zurich.

1859 Alexander Clavel takes over the fuchsin production plant that 
was originally part of Ciba (now Novartis).

1867 Jakob Schmidheiny buys the brickworks in Heerbrugg, the 
origin of the cement manufacturer Holcim.

1867 Henri Nestlé markets infant milk powder, Nestlé’s first great 
success.

1869 Jakob Ammann founds the mechanical engineering company 
at the origin of the Ammann Group.

1874 Robert Schindler and Eduard Villiger establish Schindler & 
Villiger, which will become the Schindler elevator manufacturer.

1886 Alfred Kern and Edouard Sandoz launch the chemical company 
that will merge with Ciba-Geigy (Novartis).

1891 Charles Brown and Walter Boveri founded the company of the 
same name, which became ABB in 1988.

Important dates in  
Swiss entrepreneurship



21

1894 Fritz Hoffmann-La Roche launches his chemical and pharma-
ceutical manufacturing company, which will become Roche.

1897 Alphons Ehinger-Heusler, first president of the Lonza power 
plant, the origin of Lonza.

1898 Caesar Ritz, “ the king of hoteliers, the hotelier of kings ”, 
launches the famous Hotel Ritz on Place Vendôme in Paris.

1910 Kaspar Winkler founds the chemical group Sika.

1954 Reinhard Straumann founds Straumann AG, the world leader 
in dental implants.

1966 Andy Rihs Beda Diethelm and Hansueli Rihs take over Phonak, 
now Sonova, the world leader in hearing.

1977 Hansjörg Wyss founds Synthes, the world leader in implants 
for bone fracture repair.

1979 Rolland-Yves Mauvernay launches the biotech company 
Debiopharm.

1982 Daniel Borel and P. Zappacosta launch Logitech.

1985 Nicolas Hayek buys the majority of SMH (Swatch). 

1997 Jean-Paul and Martine Clozel, Thomas Widmann and Walter 
Fischli found Actelion, a spin-off from Roche.

1998 Felix Mayer and Moritz Lechner found the spin-off from ETHZ 
Sensirion, the world leader in digital microsensors.

2013 E. Charpentier, C. Cowan, C. Mello, D. Anderson,  
M. Porteus and R. Novak found Crispr Therapeutics.





First part





Swiss  
scientific research

1
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When Albert Einstein (1879 – 1955) took the entrance exam 
for the Swiss Federal Institute of Technology in Zurich (ETHZ) 
at the age of 16 in 1895, he could not have imagined that a 

century later this university would be one of the most prestigious in the 
world. With 21 Nobel Prize winners and ranked in the top three Euro-
pean universities in direct competition with Oxford and Cambridge, 
ETH Zurich is the best-rated scientific university in continental Europe. 
ETH Zurich was founded in 1854 by the Swiss government to meet the 
technical education needs of emerging industries. It was known for the 
quality of its technical equipment, including the most modern mechan-
ical engineering laboratory in Europe1010. But it was then relatively 
young and small compared to the venerable universities of Italy (Bolo-
gna, founded in 1088), England (Oxford in 1096, Cambridge in 1209), 
France (Paris in 1150, Ecole Polytechnique X in 1794) or even America 
(Harvard in 1636).

Albert Einstein chose ETH Zurich because he came from a social environ-
ment of polytechnic engineers and electrical industry executives who 
worked between Munich, Milan, Turin and Zurich. It is worth mention-
ing the extraordinary intellectual competition in this transalpine region 
in the 19th century. Three of Einstein’s “ neighbors ”, all living less than 
350 kilometers from Zurich, made essential contributions in the field of 
electrotechnology : Volta (Italian from Lombardy, who invented the 
electric battery), Ohm (German from Bavaria) and Ampère (French from 
the Rhône-Alpes region). We find them in Ohm’s famous law, funda-
mental for any student of electronics : U = I × R, i.e., U (the voltage in 
volts V) = I (the current in amperes A) × R (the resistance in ohms Ω)11. 
Nikola Tesla, the brilliant inventor of the AC motor, was also not far 
away : he studied in Graz and Prague and worked in Budapest.

This period also saw the emergence of giants in the electrical engineer-
ing industry, such as Brown Boveri (the origin of ABB) in Baden or SACM 
(the forerunner of Alstom and Alcatel) in Mulhouse in Alsace, 100 km 
from Zurich. In such a context of high scientific and entrepreneurial 

ETHZ
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stimulation, it is not surprising that the young Einstein was fascinated 
by the magic of Electricity and curious to learn more. He began research 
on the photoelectric effect, which led to his Nobel Prize in Physics in 
1921. Comparable to a teenager born in the 1970s on the West Coast 
of the United States, who was infinitely more likely to succeed in com-
puter science than anywhere else, the favorable environment certainly 
played an important role in Albert Einstein's development.

E = mc2

Born in Ulm in southern Germany, Albert Einstein began his education 
at the Luitpold Gymnasium in Munich, which he left for disciplinary 
reasons at the age of 15. He then moved to Pavia and later Milan, Italy, 
where his father had started an electrical equipment manufacturing 
company with about 80 employees. Gifted but insufficiently prepared, 
he failed his first competitive entrance exam at ETH Zurich and had to 
spend an additional year in Aarau to obtain the Swiss Matura and then 
be accepted at ETH Zurich to study mathematics. In 1900 he received 
his licentiate. However, without a recommendation from his profes-
sors, Einstein could hardly aspire to academic positions. After a period 
of unemployment, he applied for Swiss citizenship and in 1902, he took 
up a job as an expert at the Federal Patent Office in Bern. This position 
as a civil servant left him time to work on his doctorate. In 1905 he 
published his theory of special relativity, which became famous among 
the general public for the equation E = mc2, which establishes the 
mass-energy equivalence of a system.

1905 was his annus mirabilis, the most intellectually fruitful year, at the 
age of 26. He obtained his doctorate the following year, became an 
associate professor of physics at the University of Zurich in 1909, at 
ETH Zurich in 1912, then moved to Berlin in 1914 and finally to Prince-
ton in the US in 1933, where he died 22 years later. Einstein made an 
important contribution to the development of quantum mechanics 
and cosmology. The weekly Time magazine chose him as a 20th century 
personality because he was the leading scientist of a century dominat-
ed by science. Switzerland thus represented a breeding ground for the 
emergence of great scientists, many of whom came from abroad, such 
as Einstein or his German contemporary Wilhelm Conrad Röntgen, also 
a graduate of ETH Zurich. Röntgen received the first Nobel Prize in 
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Physics in 1901 for his discovery of X-rays, which led to the develop-
ment of medical radiography. With 28 laureates, Switzerland is the 
country with the highest number of Nobel Prize winners per capita.

ETH Zurich today

Today, ETHZ hosts 22,000 students and 9,000 employees with a budget 
of CHF 1.8 billion per year, 70% of which comes from the Swiss Confed-
eration and 30% from third parties and companies. With more than 
4,000 doctoral students, 500 professors and 6,000 scientific staff, ETH 
Zurich is a world-class research center. In the intense competition for 
the best talents, ETH Zurich has many advantages : a top 10 ranking in 
the world12, extremely well-equipped laboratories and salaries that are 
among the highest in the world. For example, doctoral students at 
ETHZ earn $ 65,000 per year on average, which is considerably more 
than at competing universities such as Stanford ($ 37,000), Harvard 
($ 34,000), X École polytechnique de Paris (€20,000) or Oxford 
(£15,000)13. In addition to these exceptional material conditions, Zurich 
offers a pleasant and international living environment, which is partic-
ularly important for recruiting professors on a long-term basis. Zurich 
is regularly mentioned in the top three most pleasant cities in the world 
because of the quality of its infrastructure and proximity to nature.

Moreover, students benefit from tuition fees that are among the lowest 
in the world. At $ 1600 per year, they are only 3% of the cost of compa-
rable universities, such as Harvard ($ 49,000), Stanford or MIT ($ 55,000). 
In addition, top students have access to generous scholarships regard-
less of their parents’ financial ability. ETH Zurich offers almost free stud-
ies in bilateral exchange programs with the best universities in the 
world. It is therefore not surprising that ETHZ attracted 39% of foreign 
students in 2019 (22% of bachelor’s students, 43% of master’s students 
and 73% of doctoral students)14, many of whom were among the best in 
their home countries. ETH Zurich is also beginning to expand outside of 
Switzerland. For example, the Singapore ETH Center was established in 
2010 in collaboration with the National Research Foundation (NRF) of 
Singapore. It aims to provide practical solutions to societal challenges 
with three research programs : Future Health (digital and mobile health), 
Future Resilience Systems (tools to increase the resilience of infrastruc-
ture systems) and Future Cities (smart cities).



29

Public-private partnerships

ETH Zurich has found the right balance between research, teaching and 
industry partnerships. For example, Wyss Zurich, a collaboration 
between ETH Zurich and the University of Zurich, is a genuine project 
accelerator created in 2015 thanks to a donation of CHF 120 million 
from Swiss entrepreneur and philanthropist Dr. Hansjörg Wyss. Its mis-
sion is “ to transform outstanding scientific discoveries into new patient 
therapies and to promote major innovations in the fields of regenerative 
medicine and robotics. ” The selection of these two domains is no coin-
cidence : Switzerland enjoys a worldwide reputation in fine mechanics, 
robotics, drones and of course biotech, both in $ academic and industri-
al fields. The institute is headed by two professors with exceptional 
international and entrepreneurial experience. Roland Siegwart is Pro-
fessor for Autonomous Systems at ETHZ, former Vice-President of ETHZ 
and visiting faculty member at Stanford, as well as co-founder of half a 
dozen start-ups. His colleague Simon P. Hoerstrup is President of the 
Institute for Regenerative Medicine at the University of Zurich, former 
faculty member of the Harvard Wyss Institute for Biologically Inspired 
Engineering and co-founder of several successful Swiss start-ups, includ-
ing Symetis AG, Xeltis AG and InSphero AG.

Another example of a successful collaboration between ETH Zurich 
and the private sector is Disney Research, headed by Markus Gross, pro-
fessor of computer science at ETH Zurich and also co-founder of several 
start-ups, such as Libero Vision, which was acquired by Vizrt. Professor 
Gross is also Vice President of Research at Walt Disney Studios, which 
are working closely with students and researchers at ETH Zurich. Their 
specialties are artificial intelligence, virtual reality and machine learn-
ing to bring technological innovations to cinema (Pixar Studios, Marvel, 
Disney, Georges Lucas ...), television and theme parks.

Together with EPFL and the research institutes Paul Scherrer (PSI), 
Eawag (Swiss Federal Institute of Aquatic Science and Technology), WSL 
(Swiss Federal Institute for Forest, Snow and Landscape Research) and 
Empa (Swiss Federal Laboratories for Materials Testing and Research), 
ETH Zurich forms the federally run ETH Domain, a closely cooperating 
network. With more than 2,000 scientists and an annual budget of 
CHF 400 million, mainly financed by the federal government, PSI is the 
largest Swiss research institute in natural sciences and engineering. PSI 
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builds and operates large research facilities, in particular for materials 
science, condensed matter, particle physics and biological research. 
Every year, more than 2,500 scientists from all over the world come to 
PSI to conduct experiments that are often not possible anywhere else. 
PSI maintains close ties with ETH Zurich for education and with com-
panies to commercialize innovations resulting from its research. The 
current president of ETHZ, French-speaking Joël Mesot, is a good exam-
ple of the close collaboration between the different institutions in the 
ecosystem of the Swiss Federal Institutes of Technology : he holds a 
PhD from ETH Zurich and was director of PSI from 2008 to 2018, while 
holding a joint physics chair at ETHZ and EPFL. One of the major devel-
opments of his management at PSI was the commissioning of the 
SwissFEL X-ray laser, a large-scale research facility that is the only one 
of its kind. Thanks to his work in research laboratories in France and the 
United States, Professor Mesot also brings with him a wealth of inter-
national experience.

Empa, also financed by the Swiss Confederation with up to CHF 107 
million per year, is the interdisciplinary research institute for material 
sciences. Its main areas of research are nanomaterials, sustainable 
buildings, health, resources and pollutants as well as energy. The focus 
is on close collaboration with companies to develop useful applica-
tions, such as the fluorine recycling for lithium-ion batteries or green 
synthetic fuels.
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Training for excellence

How was ETH Zurich able to reach the top of the European hierarchy 
considering the average size of Zurich (420,000 inhabitants, 2 million 
including its peripheral zone) in a small country with limited human 
resources and no major cultural, historical and political influence ? This 
is no coincidence. Switzerland has been able to develop other leading 
training institutions in their field, such as IMD in Lausanne (the world’s 
number one in Executive MBAs), EHL in Lausanne (the world’s number 
one hotel management school) and not forgetting of course the HSG in 
St. Gallen, the leading management school in the German-speaking 
world. The common features of all these schools are their international 
orientation to recruit the best students and professors, their large 
operating and infrastructure budgets, and their quality of life. It is also 
important to note the liberal and pragmatic culture in the manage-
ment of these schools and the quality of dialogue with the teaching 
staff. In this way, ETH Zurich has been able to constantly transform 
itself throughout its history and find the right balance between aca-
demic mission, research activities and technology transfer to compa-
nies. Albert Einstein would hardly recognize the school of his youth 
today - and that is a good thing !
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The challenger

The competition for the ETHZ is not only international. It also comes 
from a young university in a city of only 145,000 inhabitants on the 
shores of Lake Geneva, the Swiss Federal Institute of Technology in Lau-
sanne (EPFL). Although the EPFL was founded in 1853, a year before the 
ETHZ, it did not have a federal status. It was a private school called 
École spéciale de Lausanne, which had only 11 students at the begin-
ning. In 1869, it became the technical department of the Lausanne 
Academy, the ancestor of the University of Lausanne, and was later 
renamed Polytechnic School of the University of Lausanne (EPUL). In 
1969, the EPUL was separated from the University of Lausanne, which 
was managed by the canton of Vaud, and became the EPFL, the second 
polytechnic school managed by the Swiss federal government next to 
ETH Zurich.

The EPFL has since undergone a spectacular transformation. It now 
educates more than 10,000 students of 116 nationalities and 5,996 sci-
entific collaborators, including 343 professors with an annual budget 
of CHF 900 million. It is now half the size of the ETHZ and ranks in the 
top 20 worldwide across all categories. In the Young Universities Rank-
ing of the Times Higher Education magazine (universities younger than 
50 years), EPFL was even listed as the world's best university in 2015.15

American style campus

This exceptional growth is the result of a visionary policy inspired by 
the great American universities, carried out in stages : in 1969 an inte-
grated campus was built outside the city center, grouping teaching 
and research buildings on the same site, adding an Innovation Park in 
1991. Today, the Innovation Park is home to 2,500 people in 150 start-
ups, 26 R & D units of large companies (e.g., Logitech, Swisscom, 
Nestlé) and 20 service companies. Emphasis has been placed on the 
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quality of the environment, with a magnificent view of Lake Geneva 
and the Alps, as well as on the quality of the buildings designed by 
world-famous architects, such as Saana (Rolex Center library), Kengo 
Kuma (Art Lab) and Dominique Perrault (administrative buildings and 
laboratories). On the other hand, the EPFL has been able to grow with 
the addition of new faculties, such as Life Sciences in 2003, with the 
aim of reaching a critical mass and promoting interdisciplinarity.

The internationality of EPFL is particularly noteworthy : with two thirds 
of foreign students16 and more than 120 nationalities represented on 
campus, EPFL is one of the most cosmopolitan technical universities in 
the world. The ability to attract excellent foreign students, researchers 
and professors is obviously a very important factor in being able to 
grow rapidly without compromising on quality.

EPFL has established an accelerated tenure-track system to give young 
professors a chance for an academic career. Junior positions that lead 
directly to tenure, as in North America, are still a rarity in some Europe-
an countries. EPFL has attracted scientific talent, promising them finan-
cial resources for a top-quality research lab, plus salaries that are 
among the highest in the world as well as attractive academic career 
prospects.

Partnerships

EPFL has also grown through alliances with other universities in the 
region. In 2015, it launched four expanded campuses specializing in 
biotechnology in Geneva (Biotech Campus with the sponsor of entre-
preneurs Wyss and Bertarelli), microtech in Neuchâtel (at the heart of 
the watchmaking and fine mechanics industry), environmental scienc-
es in Sion (energy, green chemistry, health), and sustainable architec-
ture in Fribourg (Smart Living Lab). EPFL collaborates with other research 
institutes, notably the CSEM (Swiss Center for Electronics and Micro-
technology). They run joint laboratories, such as the PV-center in 2013 
(Photovoltaic technologies) or the M2C (Micro-Fabrication and high- 
precision 3D materials processing).
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How can this exceptional dynamism be explained in a reputedly con-
servative academic context and in a small country already endowed 
with another polytechnic school oversized in relation to its population ? 
We are touching on the fundamental values of Switzerland and its his-
tory marked by decentralism, social-liberal pragmatism and interna-
tional openness.

Governance

Switzerland is indeed a confederation built on the principle of subsid-
iarity : Responsibility for public action rests with the responsible body 
closest to those directly affected by that action. In concrete terms, this 
means that the people decide which powers they are willing to dele-
gate to a higher authority : the 2,250 municipalities delegate certain 
responsibilities to the 26 cantons17. The cantons delegate certain coor-
dination tasks to the federal level, such as currency, foreign relations 
and defense.

Education is mainly managed at the local and cantonal level, with the 
exception of the two Federal Institutes of Technology EPFL and ETHZ. The 
cantons therefore enjoy a high degree of decision-making and manage-
ment autonomy with their own parliaments, governments and courts. 
They maintain a certain spirit of independence, but tempered by economic 
pragmatism to achieve economies of scale at the national level

On the one hand, the French-speaking cantons (Swiss Romandie) want 
to develop their own academic excellence so as not to be too depen-
dent on those of Zurich, the largest city in Switzerland. On the other 
hand, however, the French-speaking part of Switzerland is well aware 
of the relatively small size of its population (2 million inhabitants), 
which which represents only 23% of the population in a country that is 
65% German speaking. They have therefore taken the initiative to 
transform their cantonal engineering school into a federal school in 
order to benefit from greater financial resources, while preserving its 
French-speaking identity. The two schools have common governance at 
the federal level, chaired by the Council of the Swiss Federal Institutes 
of Technology. Some federal arbitrations, notably to determine operat-
ing budgets, are the subject of delicate political debates in order to 
avoid the German-speaking majority favoring “ their ” school.
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Researchers-professors-entrepreneurs

The growth of EPFL is the result of the entrepreneurial culture of its 
leaders. This pioneering spirit is far from obvious to most European uni-
versities and must be emphasized. Each president gave a different 
impulse corresponding to the needs of each era : Maurice Cosandey 
(1969 – 1978) launched the EPFL and developed an integrated campus. 
Bernard Vittoz (1978 – 1992) created the Science Park in connection 
with external companies. Jean-Claude Badoux (1992 – 2000) added the 
teaching of microtechnology, communication systems and economics. 
The appointment of Patrick Aebischer (2000 - 2017) triggered many 
reservations. He was not an engineer but a medical researcher who 
founded two medical start-ups in the United States and had no experi-
ence about institutional management at the time. It was a risky gamble 
that paid off. Prof. Aebischer enabled EPFL to broaden its scope with the 
creation of the faculty of Life Sciences, to promote in particular bio-
medical engineering, the Commission of Humanities and the Commis-
sion of Technology Management. He has also accelerated the develop-
ment of the campus in collaboration with companies that co-financed 
iconic buildings, such as the Rolex Learning Center.

The appointment of Martin Vetterli in 2017 reinforces the strategic ori-
entation towards new digital technologies, international openness and 
interdisciplinarity. Professor Vetterli’s resume is exemplary : he gradu-
ated in electrical engineering at ETH Zurich, earned a Master’s degree 
at Stanford and a PhD at EPFL.He then taught at the University of Cali-
fornia at Berkeley for 10 years before returning to EPFL. He sums up the 
triple mission of his AudioVisual Communications Laboratory LCAV as 
follows : “ To carry out fundamental and applied research in signal pro-
cessing for communications, to provide undergraduate and graduate 
education [...] and to transfer technology to established and start-up 
companies. ”18 He is best known for his research on wavelet theory, 
image and video compression, and self-organized communication sys-
tems. Quite a fews start-ups have emerged from his laboratory, includ-
ing Sensorscope, Quividi, Illusonic and Dartfish. Martin Vetterli’s expe-
rience shares the vision of his predecessor, both inspired by their 
personal experience on the best American campuses.
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Academic spin-offs

EPFL has become a reference for innovation and technology transfer to 
industry. 375 so-called academic spin-off start-ups have emerged from 
EPFL since 1996. At the current rate of 20 to 25 new companies per year, 
EPFL’s entrepreneurial ecosystem is efficient compared to universities 
with larger budgets, such as ETH Zurich(25 to 30 spin-offs) or University 
of Oxford (15 to 20). The EPFL brand attracts start-ups, some of which 
are not academic spin-offs but come to establish themselves close to 
campus, such as AC Immune or VisioWave. The entrepreneurial spirit is 
part of the DNA of the campus and is explicitly encouraged by its man-
agement. Professor Aebischer did not hesitate to say provocatively in 
front of his teaching staff : “ It was more important for EPFL to produce 
a Google than a Nobel Prize. ”
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The Nobel Prizes are nevertheless to be found in Lausanne, just a 
few meters from the EPFL, on the campus of the University of 
Lausanne (UNIL). Six scientists associated with UNIL have received 

it, three of them in medicine and three in chemistry. This is remarkable 
for a city of less than 145,000 inhabitants. The University of Basel has 
also produced nine Nobel Prize winners, the University of Zurich 22, 
Geneva 11 and Bern five. Scientific research of the highest level is well 
distributed throughout 10 major Swiss universities (in addition to the 
two Federal Institutes of Technology). These institutions, including uni-
versity hospitals, have received more than CHF 600 million for their 
research projects, representing 60% of the Swiss National Science 
Foundation SNSF in 2019 (See page 55).

In addition, nine universities of applied sciences (UAS or Fachhochschule 
in German) host research laboratories, complementary to the universi-
ties. The UAS focus on applied research, development, innovation and 
design. They often work directly with companies and are therefore par-
ticularly well placed to meet the concrete needs of professionals with 
their innovation projects.

Then there are private research institutes of public interest. The CSEM, 
for example, was founded by the Swiss Confederation in 1984 to revive 
the crisis-ridden Swiss watchmaking and mechanical engineering 
industries. It is a non profit but private applied R & D institution owned 
by partner companies. Located in Neuchâtel, the CSEM was initially 
focused on watchmaking with the development of beta-1, the first 
electronic watch in the world19, before opening to other sectors, such 
as the automotive and medical industries.

Finally, there are the international public research organizations, of 
which CERN is the best-known example.

Sw
is

s 
sc

ie
nt

ifi
c 

re
se

ar
ch

 | 
U

ni
ve

rs
it

ie
s 

an
d 

un
iv

er
si

ti
es

 o
f a

pp
lie

d 
sc

ie
nc

es

Universities and universities  
of applied sciences



38

CERN

Elementary particles

“ End of the world for September 10, 2008 ! ” Alarmist newspaper head-
lines echo the concern that the launch of the world’s largest particle 
accelerator, the LHC (Large Hadron Collider) will produce black holes 
that will “ swallow ” the entire earth. 340 journalists from all over the 
world are present in Geneva that day on the premises of CERN (Europe-
an Organization for Nuclear Research), which was not used to the 
media buzz. No intergalactic catastrophe to report, but a unique oppor-
tunity to explain to the general public the purpose of the mysterious 
CERN’s work. Created in 1954, the organization is based in the suburbs 
of Geneva on the French-Swiss border and counts 23 member states, 
including Israel, the only non-European country to become a full mem-
ber. CERN’s main function is to provide the particle accelerator and oth-
er infrastructure necessary for research in high-energy physics. Every 
year, more than 10,000 scientists from all over the world carry out 
experiments there. CERN also employs 2,600 people (scientists, techni-
cians, administrative staff) to build and manage these unique 
facilities.

The LHC is located in a tunnel with a circumference of 27 kilometers, 
175 meters below the French-Swiss border. It is considered to be the 
largest machine in the world. It uses superconductivity and cryotech-
nology to transport magnets that guide protons to near absolute zero 
(about -271 °C). This requires sophisticated giant detectors, radia-
tion-resistant electronics and computer farms spread around the 
world. The detectors record hundreds of millions of collisions per sec-
ond, looking for the signatures of new elementary particles predicted 
by theories of physics.
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This enabled confirmation of the existence of the Higgs-Englert boson 
in 2012, which led to the Nobel Prize in Physics for François Englert and 
Peter Higgs in 201320. This is a fundamental discovery, because the 
existence of the Higgs field was the last unverified part of the Standard 
Model of particle physics. This fundamental question led to a 40-year 
research period and the construction of the LHC at a cost of CHF 4.3 
billion.

The LHC is now helping to explain many unanswered questions : where 
did the antimatter present at the time of the big bang go ? Where does 
mass come from ? What are dark matter and dark energy, which repre-
sent 23% and 73% of the content of our universe respectively (while 
stars and planets represent only 4%) ? What was matter like at the very 
beginning of our universe ?

Industrial and societal benefits

CERN represents a tremendous success story for international scientific 
and industrial collaboration funded by Europe and located on Swiss 
soil. Michel Spiro, former President of the CERN Council, speaks of a 
“ collaborative, long-term and open strategic societal model, in opposi-
tion to dominant globalization based on competitiveness, patents and 
individualism ”. CERN was able to compete against other rival projects, 
such as the American Superconducting Super Collider SSC, also known 
as Deserton, which sought to compensate for its less audacious tech-
nology with a circular tunnel more than 80 km in circumference. Much 
more expensive and not really more efficient, this project was eventu-
ally killed by the US Congress. CERN owes its leadership to its ability to 
bring together the world’s most advanced resources and knowledge. 
For example, the technology for cooling superfluid helium magnets 
was still conceptual before the LHC was built. It was beginning to be 
implemented in France for the Tore Supra thermonuclear fusion reac-
tor at Cadarache but had never been implemented on a large scale 
before, let alone over a distance of 27 kilometers.

These major technical challenges stimulate innovation. The concept of 
the distributed computing grid, based on a distributed supercomputer, 
was at the origin of a revolution in massive data processing. Instead of 
a large centralized computer at CERN, a web of computers spread 

Sw
is

s 
sc

ie
nt

ifi
c 

re
se

ar
ch

 | 
CE

RN



40

across the planet to keep up with the heavy data processing. Research-
ers need remote access to these facilities, so the laboratory has always 
been an important WAN center. In the field of data processing also aris-
es the most famous and least expected invention : the World Wide Web 
or, more simply, the Web or WWW.

The WWW

The genesis of the World Wide Web began in 1980 at CERN, when the 
26 years old English computer scientist Tim Berners-Lee had a brilliant 
inspiration which would revolutionize the world a few years later. He 
developed a project based on the concept of hypertext called ENQUIRE 
to facilitate the sharing and updating of information between research-
ers. The prototype failed, but laid the foundation for the world's first 
web browser invented nine years later. Frustrated by the difficulties of 
searching for information stored on different computers, Berners-Lee 
submitted a memorandum to CERN’s management in 1989 entitled 
Information Management : A Proposal. With the approval of his superi-
ors, he developed all necessary tools for a working Web : the Hypertext 
Transfer Protocol (HTTP), the Hypertext Markup Language (HTML), the 
first Web browser, the first HTTP server software, the first Web server 
and the first Web sites, which were published on December 20, 1990.

Berners-Lee explained his motivation for innovation : “ Creating the 
Web was an act of desperation, because without it, working at CERN 
was very difficult. Most of the technologies involved had already been 
designed. I just had to put them together. ” He would later state on this 
subject : “ All I did was take the principle of hypertext and link it to the 
principle of TCP (Internet Protocol) and DNS (Domain Name System) 
and then – boom ! – the World Wide Web was born ! ” 21

The internet as a protocol for interconnecting computer networks (TCP/
IP), had indeed been invented long before on the basis of packet-switch-
ing networks, such as the American ARPANET in 1969 and the French 
Cyclades in 1971. But it took the Web to truly democratize its use. Unlike 
its predecessors, such as Apple’s HyperCard, the Web was non-propri-
etary, allowing servers and clients to be developed independently and 
extensions to be added without license restrictions. On April 30, 1993, 
CERN announced that the World Wide Web would be free for all, without 
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any patents. This philosophy of sharing intellectual property led to the 
extraordinary development of the Web, the fastest growing means of 
communication of all time. Sir Tim Berners-Lee later became a British 
icon when the world met him at the opening ceremony of the London 
Olympics : he sat in front of his PC and wrote a tweet on the stadium 
screen : “ IT IS FOR EVERYONE ! ”.
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Google

“ Ah, I’m really sorry ! But I can’t refuse an offer from Google ! My employ-
ees would never forgive me. ” Stefan Muff, co-founder and president of 
Endoxon called me just before Christmas 2006 to inform me that he is 
about to sign the takeover of his company by the American giant. It must 
be said that the development prospects for the 50 employees are very 
attractive : they are going to join the Google Research team in Zurich to 
accelerate the growth of a new product launched a year earlier in the 
United States : Google Maps. The Californian giant has perfectly execut-
ed a buy & build strategy. It bought four start-ups in two years and inte-
grated them into an internal team in charge of product development. 
First 2Technologies in 2004, an acqui-hire (a company is acquired in order 
to retain its employees) with the goal of drawing on the mapping exper-
tise of the two Rassmussen brothers. Subsequently, Keyhole, specializing 
in satellite photography and aerial photography ; Zip-Dash, specializing 
in real-time traffic analysis ; and finally Endoxon, specializing in high-pre-
cision photographic mapping.

Founded in 1988 by the brothers Bruno and Stefan Muff, the company 
already generates CHF 10 million in sales with 80 employees at the 
time of its takeover and enjoys a reputation for Swiss quality among its 
customers. “ No one gathers as much information on maps as we do. 
Switzerland has a strong tradition in this field and we adapted it to the 
modern media, ” says Samuel Widmann, then CEO of Endoxon and now 
Director of Strategic Partnerships Geo at Google. The American giant is 
primarily interested in the technical team, including Bernhard Seefeld, 
a pioneer in the use of the Ajax language in cartography, co-founder of 
search.ch and now Tech Lead Manager at Google. Google takes over the 
internet database, the foreign subsidiaries that digitize and showcase 
the maps, and a mobile division. The classical cartography and geomar-
keting activities are not taken over and continue their activities in a 
new company called mappuls.ch.

Foreign multinationals
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The Schönegg Castle, home to the headquarters of Endoxon, is well 
worth a visit : the extraordinary view of Lake Lucerne, Mount Pilatus 
and the surrounding peaks is truly breathtaking. It certainly inspired 
Stefan Muff, a visionary and passionate entrepreneur. In 2004, before 
the launch of Google Earth, he presented me with the prototype of a 
fascinating project called Blue : “ Imagine a world map on the Internet 
with the ability to navigate freely, search for information and zoom in 
on a local point of interest (POI) ! This will be ideal for the creation of 
virtual marketplaces and the development of commercial applications, 
such as choosing a hotel or evaluating the quality of a real estate loca-
tion ”. Excited about this futuristic product, we imagined a free plat-
form, accessible for everybody, that would allow us to continuously 
measure the pule of the planet. Like an observation satellite, it would 
give everyone the opportunity to follow the evolution of our natural 
ecosystem in real time (air or sea pollution, forest fires etc.) as well as 
migratory crises or geopolitical conflicts. An extraordinary tool of pub-
lic interest for observing, educating, alerting and, in the best of cases, 
controlling the resolution of problems. A vision that has already been 
partially realized today, but still calls for further implementation in the 
future, especially with regard to social applications.  After leaving Goo-
gle, Stefan focused on the AXON Group, which now has 600 employees 
and is focused on IT services for digital transformation.

Google celebrated its 15th anniversary in Zurich on September 11, 
2019 in the presence of the President of the Swiss Confederation Ueli 
Maurer. With more than 4,000 employees, Google is a world-class 
employer and continues to recruit at a rapid pace, up to 5,000 positons. 
Some of Google's strategic global activities are concentrated on the 
banks of the Sihl, such as the Competence Center for Machine Learning, 
which will be launched in 2016. This group focuses on three research 
areas : AI, the understanding and automatic processing of natural lan-
guage, used in particular for voice applications, and artificial percep-
tion. The latter area addresses the difficulty of analyzing and interpret-
ing images, sounds, music, and videos. Zurich was already strategically 
involved in numerous products using AI, such as Google Maps, the 
knowledge graph of Google Search, the conversation engine behind 
Google Assistant or Google Translate.
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Zurich international

Urs Hölzle, Google’s highly influential global head of technical infra-
structure, explains that his choice was linked to the desire to recruit the 
best talent from ETH and the city’s international orientation. Positioned 
in the heart of Europe with very pleasant living conditions, Google 
Zurich is able to attract the best international talents. Urs Hölzle, a 
native of Liestal, 100 km west of Zurich, is well placed to speak about it 
from a global perspective. A graduate of ETH Zurich with a PhD from 
Stanford, Urs has become an Associate Professor of Computer Science 
at the University of California. As Google’s eight employee and first VP 
of Engineering, he has become a discreet and influential billionaire. He 
played a key role in the operational development of his company and in 
choosing Zurich. In the wake of Google, other Californian companies fol-
lowed and set up research labs, such as Facebook, Apple, GoPro and 
NVIDIA. But none of them has invested as much in Switzerland as the 
computer industry veteran, Big Blue.

IBM, the forerunner

As early as 1956, IBM chose Zurich to build its first European research 
center. The small town of Rüschlikon, tucked on the shores of Lake 
Zurich, is home to IBM Research. It is the most Nobel Prize-winning lab-
oratory of IBM's 19 research centers worldwide. Gerd Binnig, Karl and 
Heinrich Rohrer were awarded the Nobel Prize in 1986 for their work 
with IBM on the scanning tunneling microscope, which makes it possi-
ble to generate images at the atomic level, as were Georg Bednorz and 
Alexander Müller in 1987, for their high-temperature superconductors22 
which could lead to a more efficient use of energy, for example by 
transporting much more electricity in much smaller cables.

Axel Nemetz, Director of IBM Life Sciences Switzerland, speaks openly 
about IBM’s motives for setting up in Switzerland : “ Switzerland is of 
particular interest because it allows us to cooperate easily with the 
headquarters of leading global players, not only in the biopharmaceu-
tical sector, but also in the banking and insurance, technology assembly 
and food industries. It is a playing field that allows for the development 
of new technologies in close cooperation with both our customers and 
universities. ”23 It is therefore a powerful ecosystem made up of top-lev-
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el researchers and company executives who interact and cooperate to 
develop innovative solutions for the world. The higher the concentra-
tion of qualified people, the more attractive the Swiss cluster becomes 
for new entrants. This intellectual stimulation is essential for research 
and knowledge sharing.

International competition

In a context of global competition, Switzerland will be able to rely less 
and less on its tax advantages. In the past, foreign group holding com-
panies were offered preferential taxation to encourage them to set up 
in Switzerland. The abolition of these special tax statuses in the RFFA 
law24, passed in 2016 and accepted by popular vote on May 2019, is a 
direct consequence of pressure from the G20, the group of the most 
industrialized countries. They have implemented two major reforms in 
recent years : the introduction of automatic exchange of information in 
banking matters (which de facto puts an end to banking secrecy 
abroad) and the creation of new rules on transnational companies’ 
taxation.

Particularly in focus are the tax breaks for multinational companies, 
which are considered unfair. In order not to be exposed to sanctions, 
Switzerland has had to adapt to these new international standards. Fol-
lowing the vote on the tax reform, Switzerland disappeared definitively 
from the list of EU tax havens in October 2019. Although the practice 
of tax lump-sum taxation remains a current issue for wealthy foreign-
ers living in Switzerland (comparable in part to the non-domiciled resi-
dent status in Great Britain well known to City bankers), it remains 
anecdotal and limited to a few cantons, mainly in French-speaking 
Switzerland. Overall, the tax rate for Swiss companies (21.1%) is close 
to the European Union average (21.5% according to OECD figures). This 
average hides strong regional disparities with a tax burden on profits 
twice as high in Basel (26%) or Geneva (25%) as compared to Zug (13%), 
for example25.

In order to remain competitive, Switzerland will need to strengthen its 
historical advantages based on a highly qualified technical and aca-
demic workforce, a stable and liberal political system, as well as quality 
of life. Swiss authorities will have to actively promote research and 
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development (R & D) activities. It is no coincidence that parties across 
the political spectrum have insisted on including tax measures to pro-
mote R & D in the Tax Reform and AHV Financing (STAF). They were well 
aware of the need to compensate for the loss of competitiveness due 
to the abolition of the special status. On the one hand, part of the prof-
its from inventions will be able to benefit, thanks to the patent box 
system, from reduced taxation in the cantons. On the other hand, the 
cantons will be able to provide an additional deduction of up to 50% for 
R & D expenses.
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What characterizes the identity of a people, the soul of a 
nation ? Geography, religion, language, history as well as 
political and artistic personalities are obviously essential ele-

ments. Thus, the identity of the Swiss people is intimately associated 
with alpine and lake culture as well as religious and political neutrality. 
Conscious of being a small country surrounded by large nations, it is 
viscerally independent, agile and pragmatic to ensure its survival. The 
myth of Wilhelm Tell resisting the Austrian oppressor perfectly illus-
trates this national consciousness.

To the extent that the very powerful Habsburg dynasty, named after 
the Habsburg Castle in Aargau since the 11th century, never really suc-
ceeded in conquering and integrating its homeland. Although it reigned 
over a world empire at the time of Charles V, including the vast majority 
of Europe, the Philippines, the North and South American West as far 
as the Magellan Strait ! Switzerland also managed to preserve its terri-
torial integrity in the face of Hitler and Mussolini, despite a very strong 
numerical disadvantage. Napoleon did return to establish a French pro-
tectorate in 1803 and 1813 but without annexing the country. This epi-
sode of foreign incursion accelerated Switzerland’s integration with a 
new federal pact signed on August 7, 1815, establishing the Swiss Con-
federation made up of independent cantons linked together by a single 
common treaty and no longer by a network of heterogeneous 
alliances.

Willensnation

Switzerland is a typical example of a Willensnation, a nation built on the 
will of its people to defend common interests. Its existence is not due 
to a monarchy, a common religion, or even a unifying language. It owes 
its foundation and survival to the pursuit of a common goal. What is 
that goal ? Above all, freedom. Where other nations are built on the 
basis of a conquering, sometimes even warlike will, Switzerland is more 

I innovate, therefore I am
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focused on defending its national sovereignty. The three German-speak-
ing, French-speaking and Italian-speaking communities are well aware 
of this. They are making necessary efforts to preserve this delicate bal-
ance in a culture of consensus and respect for differences, especially 
those of minorities. This unlikely collection of very diverse cultural 
groups has held together since its founding in 1291.

Culture of high precision

An equally important dimension of identity must be added to character-
ize contemporary Switzerland : its passion for technology, typically high 
precision, small size and the best possible quality. It is a high-tech culture 
in the noblest sense : High Technology, as we speak of Haute Couture or 
Haute Cuisine. This culture of excellence is inscribed in the collective 
unconscious. It is not reserved for an elite and it penetrates all levels of 
society. When I arrived in Switzerland, I felt the same emotional power 
in the world of Haute Horlogerie as I did in oenology in the south of 
France, where my in-laws live. In some regions, wine growing is no longer 
a food-processing activity. It serves an additional, higher function and 
becomes a strong symbol of identity, a mode of personal expression, and 
even an art. The search for perfection and absolute refinement becomes 
an obsession, a raison d’être.

Let us take the example of Swiss mechanical watches, which main 
function is not to tell the time, but to create subtle emotions : The love 
of fine technology and materials for some and reflection on the mas-
tery of time and movement for others. The final product is an illustra-
tion of technical genius. The ultimate goal for any watchmaker is to 
surpass the master who trained him. To do so, he creates and innovates 
constantly. He plays on the number of pieces (more than a thousand for 
the most sophisticated watches) or on the complications concerning 
ringtones, perpetual calendars or the movement, for example. Ulti-
mate examples of this philosophy are watches from legendary watch-
makers such as Vacheron Constantin, which are sold as unique pieces 
with several patented and unique complications. The Patek Philippe 
Super Complications Henry Graves, sold in 2014 for $ 24 million, took 
no less than five years to complete. It contains 24 complications, such 
as moon phases, sidereal time, and time indications for sunrise and 
sunset in New York !
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This culture of the love of precision is not trivial. It has been present in 
watchmaking and goldsmithing in Switzerland for four centuries and 
has gradually spread to sectors such as textiles, measuring instru-
ments, fine mechanics, microelectronics and many others. I even think 
that Steve Jobs reasoned like a Swiss. Passionate about the art of callig-
raphy and industrial design, he was known for his obstinacy to work on 
the smallest details. For example, he insisted heavily on making the 
internal parts of the Lisa computer more visually appealing, even if they 
were not visible from the outside…26 This attention to detail is found 
throughout Apple’s product line and has given it its own identity in a 
very competitive market. For Swiss start-ups, the consequence of this 
perfectionism is a certain slowness in launching new products out of 
aversion to lack finishing touches. The Swiss culture is clearly not ideal 
for the rushed marketing of software in alpha or beta mode !

Dual education system

The country has the particularity, the very genius, of having developed 
both a culture of scientific excellence and as well as mass technical 
training, symbolized by the quality learning curricula. Two-thirds of 
high school students choose vocational training rather than the more 
academic Matura (equivalent to the A Level). Most companies offer 
apprenticeship places for a two to four-year school/company alternate 
course at the age of 15 to 19. Swisscom, for example, has its own train-
ing school with 800 technical and commercial apprentices. The Swiss 
education system is characterized by a high degree of permeability 
between vocational training and academic education. Numerous gate-
ways allow the best apprentices to continue their studies at the highest 
level up to the doctorate. Passing through the apprenticeship route is 
not seen as a weakness : on the contrary, practical experience is very 
much valued. For example, people like Sergio Ermotti, CEO of the UBS 
Group, or three out of seven members of the current Federal Council 
(Karin Keller-Sutter, Ueli Maurer and Guy Parmelin) have chosen this 
educational track.

While in some neighboring countries the brilliant thinker, theorist and 
orator enjoy great prestige, in Switzerland they are often viewed with a 
certain amount of mistrust. The archetype of the Swiss hero is rather a 
man or woman of action, who finds functional solutions to complex 
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problems, as close to perfection as possible. The Swiss identity is direct-
ly associated and sometimes even merged, with precision objects (Swiss 
Army knife, watches), exclusive services or high-end global brands, that 
are made in Switzerland. In order to keep its premium image, and there-
fore its identity, Switzerland is “ condemned ” to constantly innovate 
and heavily invest in research. Its survival, its raison d'être, depends on 
it. Innovate ergo sum. I innovate, therefore I am.

Intensity of R & D

Switzerland invests CHF 22 billion in R & D annually. This figure is mod-
est in absolute terms compared to budgets 25 times higher in the Unit-
ed States, 20 times higher in the European Union and 15 times higher 
in China. Switzerland is therefore unable to compete on an equal play-
ing field with the major economies when it comes to large and very 
expensive projects, especially in the military field. Let us also not forget 
about the firepower of digital giants : Apple, for example, has an R & D 
budget of $ 16 billion (2019), which is as much as Switzerland's entire 
private R & D budget. As a small nation, Switzerland must therefore 
absolutely be involved in international research projects. 

As a small nation, it is therefore essential for Switzerland to participate 
in international research projects. For Switzerland, participation in the 
European Union's Research Framework Programs (FRP) has been a huge 
success. Since 1992, the FRP has funded 4323 projects of about CHF 6 
billion, which, according to Economiesuisse, is more than all Swiss con-
tributions combined (CHF 2.5 billion received by Switzerland in FRP 7 
between 2008 and 2014, compared to CHF 2.3 billion spent). FRPs have 
become the second most important source of public funding for Swiss 
research institutions after the Swiss National Science Foundation 
(SNSF), which provides about CHF 1 billion annually.

After the Swiss Federal Council broke off negotiations on the frame-
work agreement with the EU on May 26, 2021, Switzerland's future 
participation in the FRP is being called into question. As early as June 
24, Switzerland was excluded from the EUR 95 billion research program 
" Horizon Europe " (2021 - 2027). It is now no longer considered an asso-
ciated partner of the EU, like Israel or the United Kingdom. Let us hope 
that this condition is only temporary, as a final exclusion would have 
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serious consequences for the future of Swiss research. This is not pri-
marily about funding, but about Switzerland's attractiveness for tal-
ents who need to participate in prestigious international projects in 
order to achieve a world-class career. Would Lionel Messi play for FC 
Barcelona if the club could not participate in the Champions League ?

Switzerland has the highest ratio of R & D spending per capita world-
wide (CHF 2800 / inhabitant). If we add the R & D spending of subsidiar-
ies for Swiss companies abroad (CHF 15 billion), this ratio becomes even 
higher. On the other hand, venture capital financing accounts for only 
11% of the amount spent on R & D, compared to 114% in Singapore, 
47% in Israel, 27% in the UK and 24% in the US. These countries com-
mercialize the fruits of their research intensively and efficiently. It is in 
Switzerland's interest to follow their example.

Key indicators (2019) Ratios

Inhabi-
tants

millions

GDP 
billions $

R & D
billions $

VC
billions $

R & D ($) /
capita

R & D 
/ GDP

VC / GDP VC / R & D

Switzerland 9 708 24 2.6 2,799 3.4% 0.4% 11%

Israel 9 387 18 8.3 1 956 4.6% 2.1% 47%

USA 331 21,428 579 136.5 1 748 2.7% 0.6% 24%

South Korea 52 1,642 76 3.7 1 453 4.6% 0.2% 5%

Japan 126 5,082 163 2.6 1 291 3.2% 0.1% 2%

Germany 83 3,846 119 5.7 1 436 3.1% 0.1% 5%

Singapore 6 372 7.1 8.1 1 220 1.9% 2.2% 114%

Netherlands 17 909 20 0.9 1 176 2.2% 0.1% 4%

Sweden 10 556 18 1.7 1 835 3.3% 0.3% 9%

France 67 2,716 60 5.5 892 2.2% 0.2% 9%

UK 66 2,827 48 13.2 728 1.7% 0.5% 27%

Italy 60 2,001 26 0.6 434 1.3% 0.0% 2%

China 1,400 14,343 316 40 225 2.2 % 0.3 % 13 %

Source: OECD, SFRI Research & Innovation Report 2020 (Swiss Confederation), Crunchbase, PWC Moneytree, Journal du Net

R & D intensity indicators

70% of R & D expenditure is financed by private companies and 30% by 
the State27. The classification by institution for the 3,300 projects 
approved by the SNSF in 2019 provides a good overview of the centers 
of excellence in Switzerland :
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Universities (including university hospitals)
Geneva

Zurich

Bern

Basel

Lausanne

Fribourg

Ticino

Neuchâtel

St. Gallen

Lucerne

ETH Domain
ETH Zurich

EPF Lausanne

PSI

Empa

Eawag

WSL

Universities of applied sciences
FHNW

HES-SO

HES-BE

ZHAW

HSLU

FHO

SUPSI

ZHdK

FHKD

HE-SD

Pedagogical 
universities

Others
Scholarships for 
trips abroad

Others

IHEID, Geneva Source: SNF annual report

Distribution of the SNF by institution and scientifi c fi eld
in CHF million, 2019 

131.8

6.7

13.3

0.1

84.5

18.7

4.8

102.9

138.7

8.5

8.5

20.1

4.8

1.5

124.3

3.6

10.1

0.1

45.2

5.2

3.3

25.5

60

10

69.0

106.2

5.2

19.6

3.8

1.4

37% 37%

26%

Mathematics, natural sciences
Human and social sciences

Biology and medicine
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Innosuisse has distributed CHF 243 million in 2019 for corporate inno-
vation projects in collaboration with research institutes as well as for 
coaching, auditing and support activities for small and medium-sized 
enterprises. There is room for improvement, but the system as a whole 
remains very efficient.

Switzerland is regularly ranked as one of the world’s most innovative 
nations. This is a remarkable achievement and particularly important 
in a knowledge-based civilization. Yet these flattering rankings are 
often met with reservations in Switzerland. Media typically focuses on 
less highly rated areas, such as the digitalization of public administra-
tion. This is a healthy reaction in a logic of continuous improvement. 
But it is also important to highlight the positive side of these rankings 
to strengthen the self-confidence of high-tech entrepreneurs and 
investors, who suffer from a certain inferiority complex compared to 
the dominant clusters. It is also worth mentioning Switzerland's top 
ranking in terms of human development and happiness. These dimen-
sions are all complementary and form a privileged environment for 
scientific research at the highest level.

WINSEAD 
Global 

Innovation 
Index

IMD 
World 

Competi tiveness 
Ranking

WEF 
Global 

Competitiveness 
Index

UNDP 
Human 

Development
Index

WORLD 
HAPPINESS 

REPORT

TOTAL 
Aggregate

Switzerland 1 4 5 2 6 18
Netherlands 4 6 4 10 5 29
Sweden 2 9 8 8 7 34
Denmark 7 8 10 11 2 38
USA 3 3 2 16 19 43
Finland 6 15 11 12 1 45
Norway 19 11 17 1 3 51
Singapore 8 1 1 9 34 53
Germany 9 17 7 4 17 54
Ireland 12 7 24 3 16 62
Canada 17 13 14 13 9 66
UK 5 23 9 15 15 67

Ranking of the most innovative and competitive countries
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Strategic leverage

There are 60,000 researchers based in Switzerland, which represents 
only 1.6% of jobs. But this group of people is strategic for the country ! 
It is at the source of added value creation and differentiation. Without 
it, exported Swiss products could not justify their high prices and com-
pete internationally. Without innovation, large companies could not 
transform and reposition themselves in new growth sectors. Research 
thus has a great defensive value that is largely underestimated by pub-
lic opinion, which tends to take the current positioning for granted.

Research also plays a key role in economic growth. Researchers working 
with entrepreneurs have a very important leverage effect because they 
invent new industries and thus the jobs of tomorrow. A fundamental 
distinction must be made between two types of job creation : those 
that increase the country’s added value and those that do not. In this 
second, quite respectable category are the jobs created by substitution 
(one competitor gains market share at the expense of another), in 
which case the total number of jobs does not increase. A thousand 
newly created jobs in a large company that merely replace retirements 
have no impact on employment growth either. On the contrary, the net 
balance of jobs created by start-ups is largely positive because they 
focus on growth sectors that are essentially export oriented.

Evidence of this can be found, for example, in the impact Actelion, 
Roche's R & D spin-off, has achieved in less than 25 years. This biotech 
start-up has created more than 5,000 jobs directly and many more indi-
rectly with subcontractors, service and infrastructure companies and 
local governments in particular. Actelion has also produced its own 
spin-off company, Idorsia, which as well offers a thousand very high 
value-adding jobs, the majority of which are in Switzerland. The ecosys-
tem of today’s young companies is strategic because it represents the 
breeding ground from which the high-tech champions of tomorrow’s 
Switzerland will emerge.


