A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Gersbach, Hans; Worter, Martin

Research Report

Challenges for the Swiss Innovation System

KOF Studien, No. 177

Provided in Cooperation with:
KOF Swiss Economic Institute, ETH Zurich

Suggested Citation: Gersbach, Hans; Worter, Martin (2024) : Challenges for the Swiss Innovation
System, KOF Studien, No. 177, ETH Zurich, KOF Swiss Economic Institute, Zurich,

https://doi.org/10.3929/ethz-b-000657551

This Version is available at:
https://hdl.handle.net/10419/286411

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3929/ethz-b-000657551%0A
https://hdl.handle.net/10419/286411
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

mzuriCh ETH Library

Challenges for the Swiss
Innovation System

Report

Author(s):
Gersbach, Hans; Worter, Martin

Publication date:
2024-01

Permanent link:
https://doi.org/10.3929/ethz-b-000657551

Rights / license:
In Copyright - Non-Commercial Use Permitted

Originally published in:
KOF Studies 177

This page was generated automatically upon download from the ETH Zurich Research Collection.
For more information, please consult the Terms of use.



https://orcid.org/0000-0003-4467-9134
https://doi.org/10.3929/ethz-b-000657551
http://rightsstatements.org/page/InC-NC/1.0/
https://www.research-collection.ethz.ch
https://www.research-collection.ethz.ch/terms-of-use

ETHzirich KOF
JVAAYVAAYVAAYF4AY

KOF Studies

Challenges for the
Swiss Innovation System

SIZINIZENRZENZR
1IN AN IZENIZ0 N
"TNIZINRMINMZENDNSZ
PAAWVAAWVAAWVAAY)
SEIZINIZENRZEN N



KOF

ETH Zurich

KOF Swiss Economic Institute
LEE G 116

Leonhardstrasse 21

8092 Zurich, Switzerland

Phone +41 44 632 42 39
kof@kof.ethz.ch

www.kof.ch

© KOF Swiss Economic Institute

y

\ B4

1

VidA vy

AAvwW V4

\ 11N 1
ZINMZN
1IN 1NN
AdAwV4AAw V4



Challenges for the Swiss Innovation System®

Hans Gersbach Martin Worter
KOF Swiss Economic Institute KOF Swiss Economic Institute
ETH Zurich and CEPR ETH Zurich

Leonhardstrasse 21 Leonhardstrasse 21

8092 Zurich, Switzerland 8092 Zurich, Switzerland
hgersbach@ethz.ch woerter@kof.ethz.ch

This version: January 29, 2024

Abstract

The Swiss Innovation System is the most powerful instrument to achieve con-
tinuous improvements in material well-being for citizens in Switzerland, and for
addressing challenges such as protection against cyberattacks or providing clean en-
ergy. Yet, the Swiss Innovation System and its successes are challenged in multiple
ways today. The Swiss lead in innovation has declined and the share of firms per-
forming R&D has decreased. Other major countries undertake large-scale industrial
subsidies to promote innovation and relocation of economic activities. This raises
the question whether the Swiss Innovation System should also be adjusted. The
framework of the Swiss economic system—strong focus on basic research, linking
public institutions of higher education with industry, and few direct subsidies—is
a promising approach for the future. A strong public research sector combined
with steady enhancements of the Swiss knowledge and technology transfer capac-
ity, as well as variations of existing instruments at Innosuisse or tax credits at the
cantonal level for R&D expenditures could further boost innovation efforts in the
private sector. Such measures would also be an appropriate response to interna-
tional challenges such as the OECD minimum tax. Moreover, the success of the
Swiss Innovation System relies crucially on other framework conditions, in partic-
ular on the open access to international markets for goods and services and on the
ability to attract researchers from around the world as well as on entrepreneurship
of residents in Switzerland.

Keywords: Basic Research, Applied Research, Swiss Innovation System,
OECD Minimum Tax

*We thank Dominique Foray, Heiner Mikosch, Jan-Egbert Sturm, and Sebastian Zelzner for valuable
suggestions.



1 Introduction

Private sector innovation, i.e., new products, services or resource-saving production pro-
cesses developed by private firms, is one of the main drivers of long-term improvement
in material well-being and essential for the solution of major societal challenges such as
fighting climate change, developing new antibiotics against resistant bacteria or provid-
ing solutions against cyberattacks. These activities in the private sector are supported
and stimulated by the public sector, and they depend on scientific advancements in basic

research. In industrialized countries, this occurs through three channels.

First, the main share of basic research—around three-quarters—and a minor, but signifi-
cant share of applied research are either done by or funded by the public sector. Second,
countries can foster innovative activities of the private sector by subsidies or tax incen-
tives for R&D activities, which have gained in importance in recent times (see (OECD!
(2023b)). Third, governments can provide infrastructure such as technology centers to
stimulate R&D activities in general, or allocate funds for specific research activities to di-
rect R&D activity to certain technologies or applications (for instance the military, clean
energy, antibiotics or protection against cybersecurity risks). An empirical overview of
public support for R&D can be found in (Gersbach et al.| (2021) and (OECD| (2023b)).

Mission-oriented government R&D support that integrates these channels has always
been part of the policy toolkit, for instance in the US. Recently, we have observed the
CHIPS Program,E] whose aim is to promote cutting-edge chip production in the US by
using all three channels, and even supporting production directly. Moreover, we have
observed large-scale industrial subsidy programs to direct R&D activities into particular
areas in the US. The most prominent of these is the US Inflation Reduction Act of 2022
but large subsidy programs have also been initiated at EU level, in China, and in many

European countries

In this landscape, the Swiss system is characterized by a strong focus on basic research and
programs that link institutions for higher education and the industry, with comparatively
few subsidies to the industry for innovative activities. Other approaches, such as extensive
direct R&D subsidies for firms or even large-scale direct industrial subsidy programs to

develop entire industries, are not common.

In this article, we review the Swiss Innovation System and its rationale, document its

current challenges and discuss how it could cope with these challenges. Overall, we

LCHIPS and Science Act, https://www.nist.gov/chips (accessed Novemver 28, 2023).
2Inflation Reduction Act of 2022, https://www.govinfo.gov/content/pkg/PLAW-117publ169/us
1m/PLAW-117publ169.xml| (accessed November 28, 2023).
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find that the unique features of the Swiss system are likely to make a key contribution
to success in the future. Thus, maintaining the physical and intangible infrastructure
that constitutes the Swiss Innovation System is essential. Adding more knowledge and
technology transfer capacity could promote innovation efforts in the private sector and
varying the instruments at Innosuisse or tax credits for R&D expenditures at cantonal
level could further stimulate innovation activities and provide an answer to the OECD
minimal tax requirements. The success of the Swiss Innovation System also relies crucially
on other general conditions, in particular on the open access to international markets for
goods and services and on the ability to attract researchers from around the world, as

well as on entrepreneurship of residents in Switzerland.ﬂ

The paper is organized as follows: In Section [2| we present the Swiss innovation system
and its rationale. In Section [3| we address its main challenges. In Section [4] we suggest

ways to proceed from now on. Section [5 concludes.

2 The Swiss Innovation System

The Swiss Innovation System is strongly relies on basic and (to a smaller extent) on
applied research that is undertaken by institutions of higher education. The literature
has found that basic research impacts applied research in the private sector through a
variety of channels (Aghion and Howitt} 1996; |Cozzi and Galli, [2009; Gersbach et al.,
2013; Spinesi, 2013; |Gersbach and Schneider, [2015; |Cozzi and Galli, [2017} (Gersbach et al.l
2018; |Gersbach et al.l 2021; |Akcigit et al., [2021; Jones and Summers, 2022 and |Gersbach
et al} 2023a). These channels include open science (e.g., publications, scientific reports,
conferences) that expands and deepens knowledge—including far-reaching discoveries—,
“embodied knowledge transfer” associated with scientists moving from basic to applied
and experimental research in firms, collaborative and contracted research ventures, infor-
mal interaction between basic and applied researchers, joint industry-university research
centers, academic consulting and the patenting and licensing of university inventions.
Furthermore, one can observe that innovative firms tend to locate in the vicinity of uni-
versities and new start-ups are often launched as spin-offs from university research groups.
Recent studies find large returns to innovation in general (Jones and Summers, 2022)) and

to investment in basic research in particular (Akcigit et al., 2021)EI

3Vocational education and training (VET) is also an important part of the Swiss innovation system,
as a well-trained labor force facilitates the undertaking of innovation activities, which is of particular
relevance for SMEs. However, this aspect cannot be analysed further in this study.

4While the spillovers from basic to applied research have been widely documented, fewer studies have
dealt with the reverse relationship of spillovers from applied to basic research. In that regard, it is argued
that while science certainly has induced the development of new technologies and applications, in many



Since many of these benefits are local, regional or at the country level, there is a clear
rationale for a small open economy to undertake investment in basic research (Gersbach
et al., 2023b). In a nutshell, public funding for basic research undertaken by institutions
of higher education and other specialized institutions supports the R&D-intensive sectors
in Switzerland through the channels outlined above, and provides knowledge, graduates

and technologies for the entire economy.

Exactly how much basic research should be conducted by a small open economy is a
tough question. While it is impossible to provide a precise quantification, the literature
has identified four factors that influence the optimal amount of investment in basic re-
search (Gersbach et all 2021): (1) a country’s stage of economic development, (2) its
share of R&D-intensive industries, in particular its manufacturing and information and
communication technology base, (3) a country’s openness, and (4) its share of domestic
firms owned by foreigners. In short, a country should invest the more in basic research,
the closer it is to the technological frontier, the higher its share of manufacturing, infor-

mation and communication technology sectors in GDP, and the more open its economy.

The reasons are as follows. First, by increasing the innovativeness of domestic firms,
basic research indirectly increases their productivity and makes them more competitive
in the world market. Intuitively, the expected gains from basic research investment then
are the larger, the higher the potential returns from providing innovative products and
services to the world market. Second, the larger the amount of private sector R&D
activity in a country, the larger the gains from basic research. This is the case when
the size of the manufacturing sector and of the R&D-intensive service sector is larger.
Third, in supporting innovation, basic research helps firms to maintain their monopoly
positions via new patents and to deter foreign firms from entry. It also helps to attract
new firms, and induces start-ups to commercialize knowledge created by basic research.
This is particularly relevant when domestic firms are close to the technological frontier.
These gains from basic research have to be compared to its costs. For instance, public
investment in basic research might bid up wages for skilled labor, which could feed back

into the incentives to undertake applied and experimental research by the private sector.

Since Switzerland scores high in openness, R&D-intensive industries and closeness to the
technology frontier, a strong focus on basic research investments follows from the argu-
ments above. In Figures[l]and [2, we show the share of value added from manufacturing in
GDP across several countries. We see that Switzerland maintains a strong manufacturing
sector. Switzerland also scores high in terms of trade openness, which is, of course, also
the result of the size of the economy (see Figure . Importantly, it has a particularly

high share of exports compared to other industrial countries (see Figure |4)), and is thus

instances these new technologies have also lead to the rise of new scientific fields.



heavily exposed to international competition with technologically-leading firms.

35

30

0
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

—Japan, Share of GDP Local Currency (%) ——United States, Share of GDP US$ (%)
——Switzerland, Share of GDP Local Currency (%) EU 27, Share of GDP US$ (%)

——Germany, Share of GDP Local Currency (%) ——France, Share of GDP Local Currency (%)
——Denmark, Share of GDP Local Currency (%) —Netherlands, Share of GDP Local Currency (%)

——Austria, Share of GDP Local Currency (%)

Figure 1: Manufacturing share to GDP for selected countries. Source: United Nation
Food & Agriculture Organization, accessed 18.12.2023.
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Figure 2: Manufacturing share to GDP for selected countries. Source: United National
Food & Agriculture Organization, accessed 18.12.2023.
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Figure 3: Trade share (goods and services) to GDP for selected countries. Source: World
Bank, Development Indicators (WDI), accessed 18.12.2023.
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3 Challenges for the Swiss Innovation System

3.1 The main challenges in a nutshell

The Swiss Innovation System and the Swiss economy face multiple challenges. First,
Switzerland’s position in developing new technologies and products is being challenged.
Second, policy-makers in major countries debate about the future of globalization, and
geopolitics are changing the landscape of world trade and international capital invest-
ments. In particular, China, the EU, individual EU countries and the US have em-
barked on large-scale industrial subsidy programs to reduce external dependencies by
widening the possibilities for domestic sourcing of local firms, with the goal to achieve
self-sufficiency in key technologies. Building up production or reshoring production are
explicit objectives in programs such as the CHIPS Act and Inflation Reduction Act in the
US, the Intel case in Germany[’| various industrial subsidy programs in China to advance
“strategic industries”, and the European Chips Act (ECA)F_’]. Third, the OECD countries
have decided to introduce a minimum tax[]] For Switzerland, this means a relative loss
of attractiveness as a business location. The question now is which measures, if any, can

be taken to counteract this loss.

3.2 Evidence

It is useful to discuss in more detail the challenges that the Swiss innovative system faces

and to examine where Switzerland stands regarding innovative activities.

International innovation competition: Geopolitical factors have clearly intensified inter-
national innovation competition. In some sectors, for instance in mechanical, electrical
and metal (MEM) industries and in Medtech, it has become much more difficult for Swiss
firms to differentiate themselves from foreign competitors (especially from Asia) through
new technologies. There is also increased competition across sectors. This applies not
only to companies such as Amazon, who has intensified competition in retail and cloud
services, but also to the healthcare sector or the banking sector, where incumbents are
increasingly competing with Google, Amazon, Meta, Microsoft, Apple and other large I'T

companies and small start-ups.

Shttps://www.intel.com/content/www/us/en/newsroom/news/intel-german-government-agr
ee-magdeburg.html| (accessed November 28, 2023).

Yhttps://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52022PC0046 (accessed
November 28, 2023).

"See |(OECD)| (2023a)).
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Digitization: Swiss companies face major challenges, particularly in the area of digitiza-
tion. Digitization is not a new phenomenon, but it has intensified in the wake of new
technical possibilities in the area of processing and analyzing large amounts of data by
machine-learning applications and the latest developments in the field of artificial intelli-
gence. These developments open up new areas of business and offer opportunities for the
development of new products and services, for example in the financial and healthcare
sector. These technological opportunities can only be exploited if the required skills are
available in sufficient quantities. From the companies’ point of view, the Swiss educa-
tion system is currently unable to meet this demand for skills. In particular, small and
medium-sized enterprises (SMEs) find it difficult to meet their skill needs through coop-
eration with academic institutions. As a result, many companies are at risk of being left
behind. They are unable to digitise their processes, products and services to the extent
and at the speed required to remain competitive on an international level (Barjak et al.,
2023).

Regulation: Regulation has become more important and increasingly frames the innova-
tion activities of Swiss companies. This is true at least in sectors with certain sensitivities,
such as the energy sector, the health sector, the financial sector, and IT. For instance,
the regulation of product approval/certification with regard to environmental and sus-
tainability issues as well as the regulation related to intellectual property and market
access, have become more strict. Tighter regulation increasingly influences the possibili-
ties of product development, market timing, production processes, and corporate location
choices. While new regulations are challenging for established companies, they might also

provide innovative space for new entrants and business models (Barjak et al., [2023)).

Switzerland often has to adopt EU regulations in order to allow its companies to export to
these markets. This adoption process, however, is often slow or even blocked for political
reasons (e.g., Horizon Europe), leading to increased uncertainty in large parts of the Swiss
economy and weakening the position of Swiss companies against their foreign competitors.
As a result, R&D-intensive companies are increasingly pursuing their innovation projects
abroad. The amount of Swiss private R&D expenditures in foreign locations has increased
from 9.8 billion CHF in 2000 to 15.9 billion CHF in 2021 (FSO (Federal Statistical Office),
2023)@ Studies also show that knowledge from research abroad is key to the development
of economically successful innovative products (Arvanitis et al., 2023)). The difficulty to
have immediate access to foreign knowledge because of regulatory and political hurdles

is a major challenge for Swiss companies.
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High innovation costs, lack of skilled labour: In addition to the general challenges dis-
cussed above, Swiss companies face very specific problems that hamper their innovation
efforts. Figure[5|shows the barriers to innovation that Swiss firms consider to be the most
restrictiveﬂ More than 14% of Swiss enterprises consider high innovation costs to be the
most important problem that prevents them from investing more in innovation activities
or from starting innovation activities in the first place. Other major problems seem to
be a lack of internal resources and a long payback period for innovative products and
services. Notably, the problem of a lack of skilled labour has clearly become more severe

in recent times.

16%
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Figure 5: Important obstacles to innovation. Source: KOF Innovation Surveys.

Obviously, these impediments to innovation activities are common in many countries
and are, to a large extent, inherent in R&D markets. Yet, the increase in the last
two categories in Figure [5| points to an increasingly difficult environment for innovative

activities in Switzerland.

Fewer RED active companies, more incremental innovation: Although Swiss companies
face a number of challenges and obstacles, Switzerland remains one of the most innovative
countries in the world. According to the Global Innovation Index, it ranks first for the
12th time in a row (World Intellectual Property Organization (WIPO), 2022)). Switzer-

land performs especially well on patent-related indicators. However, while patents are an

important indicator for R&D activity, they reflect only a small part of a country’s total
innovation activity. In Switzerland, only 2.7% of companies with more than 5 employees

are patenting, while more than 40% innovate, i.e., produce new or significantly modified

products and services (Spescha and Worter, [2022)).

When taking into account other innovation indicators, for instance R&D indicators that
directly relate to the efforts in creating new products and services, the picture is mixed.

Figure [6] shows a sharp decline in the share of enterprises engaged in R&D. This share

9The figure is based on data from companies that are part of the KOF enterprise panel. This panel is
representative for Swiss companies with more than 5 employees, covering the manufacturing, construc-
tion, and service sector.



has almost halved since 2000. In contrast, the share of enterprises that outsource R&D
to other enterprises and institutions increased significantly after the global financial crisis
2008-09 and the share of enterprises with R&D activities abroad also increased, albeit
from a low level. Overall, Figure [0 indicates that Swiss firms have become less R&D-
intensive overall, but more open and international in this regard. This is a considerable

challenge for Swiss SMEs in particular.

It is intuitive that R&D-intensive companies succeed more often in producing significant
innovations and thus have competitive advantages in the market. Figure[7]compares firms
that are active in R&D to those who are not, in terms of value added per employee (in
CHF). Firms active in R&D show higher values, especially in the group of very productive
companies. This underlines the economic importance for Switzerland to have companies
that are active in R&D.

The costs of restructuring the innovation process are often very high for firms whose
current innovation processes do not yield sufficient results. This is reflected not only in
the profile of obstacles faced by enterprises (see above), but also in the fact that the share
of innovative enterprises H has been declining since the turn of the century (see Figure
. It is only in the last two survey periods that a counter-movement to this long-term

trend is observed.

35%
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e R&D yeS/N0O External R&D yes/no Foreign R&D yes/no

Figure 6: Share of R&D active firms. Source: KOF Innovation Surveys.

Despite the decline in the number of innovative companies, the average commercial suc-
cess with innovative products has remained fairly constant over time (see Figure E[)
However, the expenditures for generating innovations have increased significantly. The
average share of turnover spent on R&D increased from around 1.4% in 1998 to over 3.5%

in 2020. Furthermore, the share of private R&D expenditure as a percentage of GDP

Ynnovation is defined according to the KOF innovation survey: Product/service innovations are new
or significantly improved products or services whose components or basic characteristics (technical fea-
tures, integrated software, usage characteristics, user-friendliness, availability, customer benefits, design,
etc.) differ significantly from the products and services previously offered by a company.
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value added per employee.

70%
60%
50%
40%
30%
20%
10%

0%

97-99 00-02 03-05 06-08 09-11 10-12 12-14 14-16 16-18 18-20

e Product-/Process innovations yes/no

Figure 8: Share of innovative companies. Source: KOF Innovation Surveys.
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increased from 1.67% to 2.29% between 2000 and 2021 (see Figure [10]).

This demonstrates the increased efforts made by innovative companies to develop new
products and services. It shows that the current innovation framework still provides
the incentives to increase private investment in R&D in Switzerland, at least for some
companies. The additional investment from these companies thereby outweighs the loss
of investment from other companies that no longer carry out R&D. In other words, the
decline in the number of firms active in R&D is more than offset by the increase in

investment from the companies that remain being active in R&D.

Sales share of innovative products/services Sales share of R&D expenditures
40% 4.0%

35% 3.5%
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25% R?=0.7903 2.5%

20% 2.0%

15% e 1.5%

10% 1.0%
5% 0.5%
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--------- Poly. (Sales share of R&D expenditures)

Figure 9: Commercial success: sales share of innovative products and services. Source:
KOF Innovation Surveys.
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Figure 10: Switzerland: Gross domestic R&D expenditures of the private sector. Source:
Swiss Federal Statistical Office, Indicator 20205.

Interestingly, there is a remarkable structural development behind this development. Fig-
ures [L1] and Figure [12] show that the sales of products resulting from incremental innova-

tions (products and services that are new to the company) have increased, while the sales

11



of products resulting from more radical innovations (products and services that are new
to the market) have decreased. This means that the commercial success of new products
and services developed through R&D has been increasingly based on incremental rather

than radical innovations.
32%
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Figure 11: Sales of products resulting from incremental innovations (as % of total sales).
Source: KOF Innovation Surveys.
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Figure 12: Sales of products resulting from radical innovations (as % of total sales).
Source: KOF Innovation Surveys.

Tougher international competition for innovation: Figure [13| shows that the differences
in innovation efforts across countries has increased.m In 2002, the difference between the
country with the lowest and the highest share of firms active in R&D was 20 percentage
points. In 2020, this difference amounts to about 35 percentage points. This indicates
that companies in different countries pursue very different strategies to maintain their
innovative strength. While in some countries the focus is on R&D-based innovation, in
others non-R&D-based innovation activities are dominant[ This could also be related

to governmental R&D policies in the respective countries and these countries’ industrial

1 The EUROSTAT and KOF Innovation Surveys data captures enterprises with more than 10 employ-
ees, for selected sectors.

12We define “non-R&D-based innovation” as innovation that does not originate from dedicated or
contracted R&D teams. For instance, learning-by-doing could lead to improvements in production pro-
cesses.
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structure. Typically, R&D-based innovations are of greater importance in countries with
a large manufacturing sector than in more service-oriented economies. An unfavourable
economic environment for R&D, such as a lack of skilled labour or a lack of technological

infrastructure, may also lead to less R&D-based innovation.
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Figure 13: Share (in %) of firms active in R&D in international comparison. Source: EU-
ROSTAT (Science, Technology, and Innovation database) and KOF Innovation Surveys.

For actual product innovations, as measured by the share of firms that have successfully
developed new products, we see a different picture (Figure . While the differences in
innovation success have been large in 2002, they have narrowed considerably over time,
which points to increased competition in innovative activities. In 2002, the difference
between Italy, the country with the lowest share, and Switzerland, the country with the
highest share, was 35 percentage points. In 2020, this difference decreased to about 10
percentage points. If we take the results of Figures [13| and [14] together, we can see that
while companies across countries seem to pursue very different strategies to generate

innovations, they achieve rather similar levels of total innovation activity.
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Figure 14: Share (in %) of firms with successful product innovations in international
comparison. Source: EUROSTAT (Science, Technology, and Innovation database) and
KOF Innovation Surveys.

4 Responses

Given the challenges outlined in subsection [3.1] and further detailed in subsection we

now ask how Switzerland could and should respond.

4.1 Joining the subsidy race?

Switzerland concentrates its efforts primarily on improving the economic conditions for
innovation activities (excellent basic research, high quality of education, low corporate
taxes) and on promoting knowledge and technology transfers between universities and
the private sector. It has no tradition of large direct governmental support for innovation
activities, such as R&D subsidies[|

As described above, the international environment for innovation activities has changed
significantly in recent years, and many countries have added large-scale subsidy programs
to their R&D strategies. In principle, support instruments such as direct R&D subsidies,

R&D tax credits, and mission-oriented policies El could also be used in Switzerland. The

13At the federal level, public support for innovation activities is mainly carried out by Innosuisse.
Besides supporting knowledge and technology transfers in general, Innosuisse also runs other support
schemes such as providing help for start-ups. In addition, the patent box, i.e., a low corporate tax regime
used to incentivize R&D by taxing patent revenues differently from other commercial revenues, has been
in place since 2020. Support for innovation activities is also provided at the cantonal level. Most cantons
offer tax relief for R&D expenditures.

4The Swiss Science Council provides an overview of mission-oriented research and innovation in
Switzerland and suggests that today’s challenges require additional new emphases for mission-oriented
research and innovation in Switzerland Swiss Science Council (2023)). According to|Azoulay et al.| (2019),
who studied the ARPA model, a mission-oriented program, it is important to recognise that “ARPA-type
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question is whether Switzerland should indeed join this “subsidy race”.

Governmental subsidies tend to generate winners and losers among firms, and quantitative
models suggest that even the gains from carefully designed industrial policies are quite
small (Barthelme et al. |2021). However, the identification of the costs and benefits of
industrial policy is quite complex (see, e.g., Rodrik et al., [2023). In terms of tax credits
for R&D expenditures, several studies have examined how such measures can stimulate

innovation activities—and found that, to some extent, they can be effective (Bloom et al.
(2019) and OECD]| (2023b))).

Moreover, geopolitical considerations play a major role today, and their impact on how to
use public support schemes for innovation activities is much harder to quantify. On the
current debate of whether policy should promote international diversification or reshoring,
we refer the interested reader to |Grossman et al.| (2023)) and on open issues in the context
of the WTO to |Bown (2023). On whether it is indeed desirable to subsidize companies
such as Intel with large sums to build a chip factory, see Kronberger Kreis (2023). For
Switzerland, the conclusion is quite clear. Achieving self-sufficiency in key technologies is
nearly impossible, and any attempt to do this in one industry would entail high costs for
the other Swiss industries, as Switzerland is small and its structure of leading industries

is well-developed.

Sometimes, subsidies might be useful to promote catch-up growth or to direct technolog-
ical progress towards specific areas where market participants lack the private incentives
to do R&D. Two examples are the market for new antibiotics to fight infections of cur-
rently resistant bacteria (see |Bottcher and Gersbach) [2023)) and the mitigation of climate
change (see Acemoglu and Johnson|, 2023)). In general, however, subsidizing industries
at the technological frontier would entail fighting over cutting-edge technologies about
which the government has insufficient knowledge. As a consequence, public funds might
be wasted (see also Economist, |2023). In sum, large-scale subsidy programs to promote
the production of products and services in specific industries in Switzerland in order to

secure supply would carry the substantial risk of being a waste of taxpayers’ money.

Still, it makes sense to ensure that the security of supply is guaranteed for a few key
products and components. Switzerland should also revise its concept of security-of-supply
(“Versorgungssicherheit”). A well-structured innovation system improves the resilience
of the Swiss economy, as it allows for more flexible responses to shortages of particu-
lar products. Hence, maintaining and improving the Swiss Innovation System will also

contribute to the security-of-supply.

organisations are not a substitute for other sources of R&D funding, but serve as a complementary part
of a diverse innovation system”.
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To sum up, from today’s perspective it is not advisable for Switzerland to join the subsidy
race between the greater economic regions. Instead, Switzerland’s well-established and
hitherto successful support strategies should be improved and, if necessary, expanded. Its
focus should remain on a strong basic research sector and on knowledge and technology
transfers between Swiss higher education institutions and the private sector. Moreover,
there are potential responses to the OECD minimal tax should be considered, as we will

do in the next subsections.

4.2 Knowledge and technology transfer

Knowledge and technology transfer (KTT) gives companies access to a skilled workforce,
to advanced knowledge and technologies, and to the technological infrastructure of Swiss
higher education and research institutions (HEIs). KTT has the potential to address most
of the challenges mentioned above. For instance, innovation costs can be reduced by gain-
ing access to the technological infrastructure of HEIs, collaborating with researchers or
sponsoring PhD students to work on specific topics relevant to a company. KTT can in-
crease the flexibility of companies to adapt to regulatory challenges or help them to take
advantage of the opportunities that arise from them (e.g., in the area of environmental
regulation or IT security). KTT also helps to increase the depth of innovation of new
products and services by giving companies access to knowledge about cutting-edge tech-
nologies. This gives Swiss companies an international competitive advantage, shortens
the payback period and, because it is cheaper, eases financial constraints, especially for
SMEs. Most importantly, KTT has the potential to alleviate acute labour shortages in

certain skill areas.

Many companies have already recognised the potential KTT has for their innovation
efforts. According to the KOF KTT survey, around one-quarter of Swiss companies with
more than 5 employees have contacts with Swiss HEIs for the purpose of KTT (Beck
et al., QOQO)E Informal contacts and education- and mobility-related collaborations are
regarded as very relevant for the transfer of knowledge and technology by around 50%
of the relevant enterprises, while research-related collaborations (e.g., R&D cooperation
and participation in R&D consortia with HEI) and shared infrastructures are regarded

as very relevant by around 15% of the relevant enterprises (see Figure H

5KTT is broadly defined. It includes not only R&D cooperation, co-patenting, and co-publishing
with HEIs, but also the use of infrastructure, education-related forms of transfer such as internships for
students, joint theses, and further training for employees. Spin-offs are not included.

16The data is based on all enterprises that were engaged in knowledge and technology transfer activities
with scientific partners during three survey periods. Figure shows the fraction of enterprises that
reported at least one form of knowledge and technology transfer in the mentioned categories as highly
relevant (values equal to or larger than 4 on a 5-point ordinal scale).
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Figure 15: Forms of knowledge and technology transfer. Source: KOF-KTT surveys
(2005, 2011, 2018)

Positive productivity effects from KTT require engaged forms of transfer (research- or
education-related transfers) and the effects are stronger when firms also invest in R&D
(see |Arvanitis et al., 2008 and Beck et al., 2020). This suggests that firms need to have
the capacity to understand the research activities of universities. A lack of this capacity
can make KTT less effective or even ineffective for firms. Other issues related to KTT
include a lack of interest in scientific projects or the perception that the company’s R&D
issues are of no interest to the scientific partners. There are also cost and risk factors that
inhibit KTT. Most importantly, many companies lack the financial resources to engage
in or intensify KTT. Enterprises also face problems in the interaction with universities.
A lack of available information about research activities at universities, difficulties in
finding suitable contacts, lack of entrepreneurial thinking at universities, no guarantee of
confidentiality or exclusivity and different priorities all contribute to the fact that even
enterprises active in R&D often do not engage in KTT (see Beck et al.| (2020))).

While many of these obstacles are inherent to KTT, both sides—the firms and the HEIs—
can work together to realize the high potential of KTT. Specific measures to do so will

be outlined in the next subsection.
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4.3 Switzerland as an attractive location for innovation

The OECD/G20 minimum tax could become a challenge for the attractiveness of Switzer-
land as an innovation and business location[”’] Currently, Switzerland is attractive to
many foreign companies. Measures to maintain and improve this level of attractiveness
could therefore be part of an appropriate response to the potential disadvantages Switzer-
land faces from the introduction of a minimum tax. More particularly, one could start

with expanding the existing policy instruments to support innovation.

We consider four possible ways to react. First, technology transfers between universi-
ties and the private sector are a strength of the Swiss innovation system that could be
expanded. This is because both the universities of applied sciences—one of the most
important players in knowledge transfer along with the ETH—, and the cantonal univer-
sities are largely at the responsibility of the cantons. KTT capacities could be expanded

based on the regional impact of the OECD minimum tax.

Second, a flexible way of promoting innovation by knowledge transfer is through so-called
“Coasean” institutions, such as “Inspire’ in Switzerland (see Foray and Woerter, 2020)).
These types of institutions pool sector-specific research interests and create the institu-
tional framework for effective technology transfers between the participating companies
and universities. This is of particular benefit to smaller companies, which often lack
the resources to approach universities directly. Since many Swiss branches of foreign
companies subject to the OECD minimum tax are rather small, further developing such
institutions could also help to maintain the attractiveness of Switzerland as a business
location [

Third, as the knowledge absorption capacity of a company is essential for successful
knowledge transfers and as this is closely linked to a company’s internal innovation efforts,
it seems reasonable to strengthen this capacity through an expanded R&D tax credit
program at cantonal level that is in line with OECD rules. As discussed in [4.1] tax
credits for R&D expenditures indeed display some degree of effectiveness[”] This will
help companies to expand their internal R&D. For cantons with a strong innovation

ecosystem or cantons who want to further develop their ecosystem, R&D tax credits

17 According to |[Economiesuisse (2023), about 200 Swiss companies and 2,000 foreign companies with
branches in Switzerland will be affected by the minimum tax. As these companies are not evenly dis-
tributed across Switzerland, some cantons will be more affected than others. Nevertheless, the associated
economic effects are expected to be felt in all cantons.

18Qwitzerland’s connection to the European Research Area, for example through Horizon Europe, is
important for knowledge transfer with this region and for Switzerland’s attractiveness as a location for
innovation and research. However, it is beyond the scope of this study to address these issues.

19The OECD has defined special conditions for R&D tax credits (“Qualified Refundable Tax Credits”).
For example, the tax credit may not be conditional on a company making a profit. The tax credit must
be paid out in case of prolonged losses (see [Economiesuisse, 2023)).
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could be expanded, of course subject to budget constraints.

Fourth, Innosuisse is the main agency that promotes innovation activity in Switzerland.
It actively supports the knowledge and technology transfer between universities and the
private sector. In doing so, public funds are provided only to the university partner.
The private project partner must cover at least 50% of the project costs. Making this
private share more flexible could increase the attractiveness of this funding instrument

and thereby further promote innovation activities in Switzerland.

An increasing demand for R&D activities will also increase the demand for scientists. The
number of scientists must therefore increase if the measures to promote R&D are not to be
reflected solely in higher salaries for R&D personnel. Therefore, complementary measures
to increase the supply of well-qualified graduates are needed, especially in the fields of
technology, engineering and mathematics. Only with such measures will it be possible
to meet the medium-term increase in demand. Migration is another factor that could
help alleviate the problem. Many studies show that the immigration of highly skilled
workers increases a country’s innovative capacity both directly, through their innovative
performance (see, e.g., Kerr and Lincoln|, 2010) and indirectly, through positive spillovers
to the rest of the economy (Bernstein et al., 2022; Hunt and Gauthier-Loiselle, [2010)).
A sufficient supply of highly qualified labour and simple bureaucratic procedures for
hiring foreign R&D workers would certainly increase the attractiveness of Switzerland as

a location for innovative businesses.

A word of caution is in order. Identifying specific measures and tailoring them to specific
cantons would require a detailed analysis of the companies affected, which we cannot
undertake here. Such an analysis would have to be preceded by a survey of the companies
affected in order to identify their motivations to choose Switzerland as a business location,
as well as by an assessment of Switzerland’s advantages and disadvantages for individual

types of companies.

4.4 Long-term Viability of public innovation support as an in-

frastructure

One can view the existing publicly supported institutions that perform basic and applied
research to promote innovation in the private sector as a mix of tangible and intangible
infrastructure. The tangible part is the physical infrastructure consisting of buildings,
labs, machines/workstations and materials. The intangible part consists of the knowledge

and experience that has been accumulated as human capital.
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Basic research, viewed as infrastructure, differs from other physical infrastructure in-
vestments like roads, bridges, and public transport systems, which can also improve the
productivity of the private sector, by two characteristics. First, it generates knowledge
that enables the private sector to invent new products and processes. Second, it accu-
mulates knowledge by building on previous knowledge. The newly generated knowledge
produced by a new cohort of scientists depends on the existing knowledge generated by

previous scientists )

Hence, public innovation support as an infrastructure for the Swiss economy requires con-
tinuous maintenance and improvements to meed the constantly changing requirements.
In view of the new challenges we are facing, its long-term viability may even be increased.
Hence, as Switzerland’s approach in other areas, such as the transport sector infrastruc-
ture, for instance, maintaining the infrastructure through steady funding is essential.
Otherwise, as is well-documented for Germany in the case of physical infrastructure,
for instance (see |Wissenschaftlicher Beirat beim Bundesministerium fir Wirtschaft und

Energie| (2020)) ), serious economic and budgetary problems will arise down the road.

5 Conclusion

The Swiss Innovation System is challenged in multiple ways. Our brief assessment sug-
gests that maintaining and strengthening it is most likely the best course of action for
Switzerland. Improvements on knowledge and technology transfers should be an ad-
ditional focus. Expanding existing instruments at Innosuisse or tax credits for R&D
expenditures at the cantonal level might further promote innovation efforts in the private
sector and could provide a response to international challenges such as the OECD min-
imum tax. It is equally important that Switzerland’s general economic conditions such
as entrepreneurship of residents in Switzerland, an open access to international markets
for goods and services, and the free movement of researchers are maintained—or even

enhanced, whenever possible.

29The knowledge generated by basic research also benefits from applied research in the private sector,
as private R&D activities uncover new problems to be solved by basic research, for instance.
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