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Executive summary
Literature review

Medical devices comprise a broad range of products that rely on advanced knowledge of
disease mechanisms, clinical practice, and engineering. Innovation therefore requires coor-
dinated advances in product design, medical procedures, and understanding of human phys-
iology, involving diverse stakeholders such as firms, clinicians, regulators, research institu-
tions, investors, and patients. Owing to this interdisciplinary nature, collaboration is central to
Medtech innovation, enabling access to complementary capabilities, particularly for digital
and service-oriented innovation. While hardware remains essential, Medtech is increasingly
shaped by digitalisation, data-driven solutions, and service models, including smart devices,
advanced manufacturing, automation, Al-enabled diagnostics, and digitally supported thera-
pies.

Digital transformation is widely identified as a key force in Medtech, encompassing electronic
health records, connected devices, data analytics, and eHealth services. In Switzerland,
however, digitalisation remains comparatively slow due to fragmented health IT infrastruc-
tures, limited interoperability, unclear rules on secondary data use, high implementation
costs, workflow misalignment, and persistent concerns about data privacy and trust. The lim-
ited uptake of electronic patient records exemplifies these challenges.

Sustainability has gained importance in Medtech, but sector-specific constraints limit circu-
larity. Single-use devices are often favoured for safety reasons, while reuse requires sterili-
sation and organisational capabilities that are not always available. Regulation plays a deci-
sive role in shaping innovation. European frameworks such as the MDR and IVDR
strengthen patient safety but increase development costs, extend approval timelines, and
disproportionately burden SMEs. Regulatory uncertainty and complex approval processes
slow the introduction of high-risk innovations. Similar effects are observed under Swiss regu-
lations, which are closely aligned with EU rules.

Summary of survey findings

The survey reveals substantial heterogeneity in innovation activities, regulatory exposure,
and collaboration patterns across product risk classes. Innovation is widespread, but its form
and intensity differ systematically depending on regulatory environment, technological expo-
sure, and internal capabilities.

Product and process innovation patterns vary across segments. Process innovation has
gained importance, while radical innovation remains rare overall. Firms in higher and highest
risk classes introduce innovations less frequently than those in lower or non-classified cate-
gories. R&D activity levels remained broadly stable: higher-risk firms increasingly add R&D
contracts to their in-house R&D, while firms without risk classification reduce internal R&D.

Perceived competitive pressures are similar across risk classes, but technological dynamism
is seen as weaker in higher-risk segments, suggesting that stringent regulation dampens the
innovation impact of technological change. Digitalisation follows a similar pattern: hardware
improvements are central across all firms, while Al and big data are more relevant for low-
and mediume-risk firms than for Medtech players in the higher/highest-risk segment.

Sustainability-related innovation has increased overall but is least common among higher-
risk firms, reflecting trade-offs between contamination risks and environmental goals. Regu-
latory exposure rises sharply with risk class, with higher-risk firms reporting stronger impacts
on innovation costs, uncertainty, and outputs. Collaboration is most prevalent among higher-
risk firms, which rely heavily on clinicians and regulatory bodies, while academic partners
are particularly important for firms without risk-classified products.



Summary of Delphi interviews

The Delphi interviews depict a dynamic but increasingly constrained Swiss Medtech innova-
tion ecosystem. Participants consistently highlighted digitalisation, regulatory burden, collab-
oration challenges, financing gaps, and emerging sustainability expectations as dominant in-
fluences.

Innovation is largely incremental and application-oriented, with start-ups concentrating most
radical innovation. Digital transformation — spanning Al-supported diagnostics, automated
manufacturing, and new service models — is seen as critical but constrained by limited ac-
cess to patient data, strict privacy rules, and fragmented e-health infrastructures. Partici-
pants stressed the need for centralized, standardized, and secure data platforms and clearer
rules for secondary data use.

Regulation emerged as the most significant constraint. MDR requirements are viewed as
costly, slow, and poorly suited to iterative innovation, while Swiss procedures are described
as opaque and heavily dependent on EU frameworks. Proposed reforms include regulatory
sandboxes, fast-track approval pathways, and more risk-based regulation.

Sustainability is relevant but remains secondary to regulatory compliance. Collaboration is
widely recognised as essential, yet SMEs face difficulties identifying partners, navigating ac-
ademic collaboration, and accessing international expertise. Financing gaps — particularly for
clinical phases and scaling — represent a major bottleneck, with respondents calling for more
transparent, flexible, and industry-oriented funding instruments. Persistent shortages of spe-
cialised talent further constrain innovation capacity.



1 Introduction

In autumn 2022, the State Secretariat for Education, Research and Innovation SERI com-
missioned a study to explore the decline in R&D-performing companies and trends in the in-
novation activity of Swiss companies by means of six hearings with representatives from in-
dustry sectors. This study revealed several factors that pose major challenges to companies'
innovation activities (Barjak et al., 2023). These include, above all:

Growing centricity of consumers and generally clients in processes of innovation,
Widespread digitalisation of innovative products and services,

Marked demands for considering sustainability in innovation projects,

Increasing influence of regulations,

Transformation of the competitive environment (e.g., geographically, new entrants
from technology industries, disruptive start-ups, etc.).

agbrwn=

Most importantly the first study made clear that the conditions and contexts of innovation are
to some degree sector-specific, and that a “one-size-fits-all” approach is neither suitable to
understanding corporate innovation activities nor from a policy perspective appropriate to
support them. Following this preliminary study, the National Council’s Committee for Sci-
ence, Education and Culture submitted postulate 24.3009 ‘Declining innovation activities of
Swiss companies. Identify the causes and remove the obstacles’, which was accepted by
the National Council on 30.05.2024. The Federal Council was instructed by this postulate to
analyse in detail the causes of the decline in innovation activities by companies in Switzer-
land and to provide answers as to how the obstacles in the innovation process can be re-
moved.

SERI commissioned this research project to inform the Federal Council’s reply to this postu-
late. The project is dedicated to new sectoral innovation models and their consequences for
innovation policies. Against this background, four key areas of adjustment were defined to
better understand the new innovation models, identify potential weaknesses in the current
(regulatory) policy framework and, if necessary, propose recommendations for Swiss innova-
tion policy: 1) Data-related practices and needs in corporate innovation activities, 2) sustain-
ability-related innovation activities and drivers and bottlenecks of such innovations, 3) collab-
oration practices and needs, and 4) regulations. The project has addressed these four
themes and analysed the current situation and recent changes in six selected sectors. It thus
enables in-depth and more specific analyses that are not possible on the basis of innovation
surveys of the entire Swiss economy. The selected sectors are: 1) Medical technologies
(Medtech), 2) finance (banking, insurance, & fintech), 3) pharmaceuticals, 4) information and
communication technologies, 5) MEM (metals, electronics & machine industries), and 6)
food and beverages.

This sector brief is part of the larger project." It presents the findings of the project for the
medical technologies (Medtech) sector, differentiating the survey data further for four seg-
ments and summarising the results of the Delphi interviews conducted with companies and
industry experts.

L Barjak, F., Heimsch, F., Cornet, B., Foray, D., Woérter, M. & Schenckery, A. (2026). New innovation models in Switzerland.
Report on behalf of the Swiss State Secretariat for Education, Research and Innovation (SERI).



2 Literature review

21 Specifics of medical device innovation

Medical devices have been defined as “all equipment used in the provision of medical care
that does not primarily function through biological or chemical means” (MacNeill et al., 2020,
p. 2088). They cover a broad range of products used in healthcare, from low-complexity,
cheap and often single-use disposable products like syringes and catheters to high-complex-
ity instruments with long lifespans like medical imaging instruments or dental chairs (Mac-
Neill et al., 2020).

Medical devices are in several senses special products which influences also the character-
istics of medical device innovations. The functionality and design of a medical device de-
pends on robust knowledge of both, the nature of disease and the comparative clinical per-
formance of available therapeutic solutions (Barbera-Tomas & Consoli, 2012). Medical prod-
ucts cannot be separated from the health services in which they are used and the medical
manufacturing economy and the medical service economy are effectively one (Metcalfe et
al., 2005).

Medical device innovation requires the advancement of knowledge in three areas (Metcalfe
et al., 2005; Morlacchi & Nelson, 2012):

(1) The design and engineering of medical artefacts,

(2) the medical procedures (of physicians, medical staff, healthcare organisations in gen-
eral) which use the artefact, and

(3) diseases and body functions in general.

These different areas of expertise required for innovation are reflected in the involvement of
a variety of stakeholders in healthcare innovations (MedTech Europe, 2020): established
companies, start-ups, research institutes, customers (care providers, patients), regula-
tory/policy makers, “indirect” players, for example investors in startups, care providers, sup-
pliers and manufacturers. If parts of the diverse knowledge under (2) or (3) above are miss-
ing or uncertain, medical device engineering might resort to hybridization, understood as
“making ‘available’ different operational principles within a single device” (Barbera-Tomas &
Consoli, 2012, p. 933). Even though medical devices still consist essentially of hardware, the
frontier of Medtech innovation is described as increasingly digital, software-driven, data-in-
tensive, and service-oriented. Swiss Medtech identified five types of innovation drivers for
the Swiss medical technology sector in its most recent survey (Swiss Medtech & Helbling,
2024):

(1) Product innovation: smart devices (wearables, hearables, implantables, etc.), mate-
rial innovations, substitution technologies (e.g. new sensors for non-invasive and in-
vasive continuous measurement of body data, etc.), data recording, and individuali-
sation (e.g. of prostheses, implants, electronic tablets).

(2) New manufacturing processes: Digitalisation of industrial production, automation and
robotisation, substitution technologies such as 3D printing, miniaturisation, etc.

(3) Diagnostics: Service automation, patient data processing (e.g. big data, Al), person-
alised medicine, augmented/virtual reality applications (e.g. simulation of proce-
dures), improvement of the human-machine interface.

(4) Therapy: Automation and robotisation to reduce the workload on staff, automation of
interpretation and decision-making based on diagnostic values, etc.

(5) Healthcare: patient behaviour for prevention, satisfying patients' information needs,
telemedicine, branding of healthcare brands

Since health innovations must minimise risks to patients and medical staff as far as possible
and require complex and expensive approval procedures, radical innovations have become
relatively rare, and the majority of incremental innovations now builds on established solu-



tions (Knape et al., 2020). The decision about investing in medical device innovation is fur-
ther complicated, as not only the expected health effects are relevant for this decision, but
also its further impact on users/consumers, on individual organizations (e.g., hospitals) and
the health system regarding service quality, costs, and ethical aspects (Guerra-Bretafia &
Flérez-Rendon, 2018). MedTech Europe (2020, p. 11) estimated the global Medtech R&D
intensity (investment divided by sales) at 8% and lower that in pharmaceuticals or semicon-
ductors. However, the report also points to a different path to innovation by transferring tech-
nologies from other sectors such as automotive and aeronautics into medical technology in-
novations.

2.2 Data and digital transformation

The 2020 MedTech Europe Reflection Paper on “Innovation in Medical Technologies”
pointed to four key application areas of digitalisation in healthcare:

e Electronic health records (EHRS),

e Connecting medical devices with information systems (e.g., the Internet of Things
(loT) or wireless technologies),

e Utilisation of large amounts of data generated by medical devices (e.g., through Al),
and

e ‘“eHealth” understood as new digital methods for providing care.

According to the most recent Swiss Medtech Report, Swiss Medtech companies perceive
the digitalisation, automatization and robotisation of production processes as the most rele-
vant innovation topic they are confronted with (Swiss Medtech & Helbling, 2024). One third
of the respondents has used Al in connection with product innovations and another third
plans to do so in the future (ibid., p. 62). High priority was also attributed to product innova-
tions such as smart devices, sensor-based data recording and analysis, and material innova-
tion, as well as the increasing desire of patients to obtain information about ilinesses, healthy
living, therapies, etc. — except for material innovation, all these topics are strongly related to
data and the digital capabilities of products. In a workshop conducted as a precursor to this
project, the participating experts lamented that digitalisation processes in the Swiss Medtech
industry are (too) slow (Barjak et al., 2023). In the European context it has been found that
framework conditions and regulations in particular are a strong inhibitor of digital innovation
(European Commission. Directorate-General for Research and Innovation et al., 2025).

The digital transformation of the Medtech industry is to large degree embedded in the digital
transformation of health systems which in most countries meets several challenges. Elec-
tronic health records (EHR) serve as an example to illustrate this. Several problems have led
to limited success of many EHR initiatives (Kruse et al., 2016; Slawomirski et al., 2023; Tsai
et al., 2020):

e Problems of interoperability and fragmentation of health data,

¢ legal barriers (e.g., unclear rules about secondary use, research access, data shar-
ing across borders) and fragmented data governance,

e high upfront installation costs (e.g. for IT, integration, training) and incompatibility with
reimbursement models,

e poor usability and fit of solutions with established workflows,

e and last but not least concerns about data privacy and security, and lack of trust
among patients.

The Swiss experience illustrates many of these general problems, plus a few Swiss-specific
twists and suggests that Switzerland is not a front runner in the digital transformation of its
health system. The federal structure implies that Switzerland adopted a federal law on elec-
tronic patient dossiers (Elektronisches Patientendossier Gesetz EPDG) to create a frame-
work for EHR while the implementation, however, is organized through regional actors and
coordinated by the cantons, which introduced multiple decentralisation challenges (De Pietro



& Francetic, 2018). EHR uptake has been a lot slower than originally expected, both be-
cause of delayed adoption by healthcare providers as well as reluctance among patients and
concerns about privacy and control of health data (Daniore et al., 2024). The Swiss Federal
Council therefore in November 2025 launched a new initiative for an EHR to replace the
EPD.2

2.3 Sustainability innovations

Sustainability and the consideration of the environmental and social dimensions and impacts
of economic activities in addition to the economic dimension has also gained importance in
the Medtech sector — according to the most recent Swiss Medtech survey three quarters of
Swiss Medtech companies have addressed the issue of sustainability in one way or another
(Swiss Medtech & Helbling, 2024).

Previous studies point to several different influences on sustainability innovations in the
Medtech sector:

e The use of medical products may generate special challenges for sustainability: as
the reuse of medical devices may come with a higher perceived contamination risk,
single-use devices have been trending (Hoveling et al., 2024; MacNeill et al., 2020;
Sousa et al., 2021). They have been found to come with higher environmental costs
than multi-use devices (MacNeill et al., 2020; Sousa et al., 2021). The reuse of medi-
cal devices requires the users to have sterilization equipment, or, alternatively, to
pass on the device to an external service provider for sterilization and reprocessing
(Sousa et al., 2021). Hoveling et al. (2024) point to (perceived) safety risks (e.g. in-
fection and decontamination concerns), challenges with collecting and sorting de-
vices as barriers to increasing circular economy practices in the medical device in-
dustry.

o Regulation exerts a strong impact on sustainability-oriented innovations among medi-
cal device producers as well. Weak, i.e. unclear, inconsistent, or changing, regula-
tions within or between countries can hinder companies innovation activities to make
their products more sustainable (Auer & Jarmai, 2018). High technical, regulatory,
and ethical complexity of products and services, lack of knowledge and experience
with regard to sustainable approaches, and the interdisciplinary nature of healthcare
innovations make it challenging to implement sustainability aspects (Auer & Jarmai,
2018; Barbero et al., 2017; Hoveling et al., 2024).

e Sustainable or green public procurement for healthcare raises the importance of sus-
tainable medical technologies and opens up business opportunities for companies
able to satisfy this need (Barbero et al., 2017; Oruezabala & Rico, 2012). It has been
shown that above all SMEs react to public procurement that includes environmental
selection criteria by developing more environmentally-friendly products (Krieger &
Zipperer, 2022).

¢ Not only customer requirements, but also the rules and requirements of partners or
internal ethical and responsible thinking of owners and managers may trigger respon-
sible innovation activities (Auer & Jarmai, 2018). Tactics like forced obsolescence to
prevent the reuse or reprocessing of medical devices in order to increase sales might
also hinder the diffusion of more sustainable practices (Hennein et al., 2022; Mac-
Neill et al., 2020).

o Last but not least, higher innovation costs expected from sustainable innovations
might also hinder their implementation (Auer & Jarmai, 2018).

2 https://www.edi.admin.ch/de/bundesrat-beschliesst-neuausrichtung-elektronisches-gesundheitsdossier-e-gd-loest-epd-ab
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24 Regulation
Relevant regulations

The main regulations governing the market entry and use of medical devices in Europe are
the Medical Device Regulation (MDR) and the In-Vitro Diagnostic Medical Device Regulation
(IVDR) which were both issued in 2017 by the European (IVDR, 2017; MDR, 2017). While
these new regulations aim above all for increasing health protection and considerably raise
the requirements for products (e.g., clinical safety, performance) and producers, the increase
of innovation is not their primary objective (Barth et al., 2021).

The regulations require that most medical devices brought to market bear the Conformité
Européenne (CE) mark — with few exceptions under certain conditions, e.g., for a hospital’s
own medical device developments (MDR, Art. 5), or for investigational devices used for the
purpose of a clinical investigation (MDR, Art. 20). The regulations not only govern market-
conformity and pre-clinical and clinical testing and evaluation (premarket), regulatory product
evaluation during market entry, but also post-market monitoring and reporting requirements
on product and manufacturing processes (Guerra-Bretafia & Florez-Rendén, 2018; Kearney
& McDermott, 2023). They specify in detail the terminology, processes and accompanying
documents that must be provided to obtain and keep the CE mark.

Classifying products into risk groups serves to reconcile the regulatory requirements with the
potential health consequences of product use. The European regulation differentiates be-
tween non-invasive, invasive, active and implantable medical devices to classify their risks
(MDR, 2017). The U.S. Food and Drug Administration (FDA) distinguishes between low-risk,
moderate-risk and high-risk medical devices (Stern, 2017).

Switzerland has its own Medical Devices Ordinance (Medizinprodukteverordnung, MepV, SR
812.213). The Swiss regulation not only refers to the European regulation with regard to
product groups (Art. 15), but in several other regards. Based on the unilateral recognition of
the CE mark by Switzerland, the approval of a new product by European authorities and ac-
cording to the European regulations is a lot more attractive for companies than the approval
for the Swiss market only. Swissmedic stresses that its focus with regard to medical devices
is mainly on market surveillance and designating and monitoring the CE conformity assess-
ment bodies and the drafting of requirements in the form of technical standards.3

Another regulation that matters for the medical device industry is the Swiss Federal Law on
Health Insurance (Bundesgesetz Gber die Krankenversicherung, KVG, SR 832.10) that regu-
lates the reimbursement of health services. Switzerland uses a prospective payment system
(PPS), the Swiss Diagnosis Related Groups (SwissDRG) for the reimbursement of hospital
services. Such prospective payment systems provide incentives for health service providers
to apply the least resource-intensive treatments (Maresova et al., 2020). According to the ex-
pert workshop in the Medtech sector conducted prior to this study, the strong focus of hospi-
tals on cost effectiveness, revenues, and profits rather than on finding the best treatments,
e.g., by engaging in clinical trials, does not incentivize innovation (Barjak et al., 2023). If a
treatment gets cheaper, the insurance tariff goes down. Hospitals therefore do not have a
strong interest in better treatments, if they drive costs up.

Approval of medical devices

The approval process of medical devices is complex, as the health-related added value of a
medical technology innovation is difficult to measure: double-blind experiments might be im-
possible or unethical in clinical trials, e.g. when devices have multiple uses and indications
or are embedded into more complex procedures (Ciani et al., 2016; Guerra-Bretafia &
Flérez-Rendon, 2018). The outcome of these and impact on patients’ health depends on

3 https://lwww.swissmedic.ch/swissmedic/en/home/medical-devices/regulation-of-medical-devices.html
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what end-users, i.e. health professionals, do with the obtained results and how well patients
follow prescribed treatments. Moreover, the performance of medical technology innovation
depends on organizational settings and competences of the users. This creates an addi-
tional burden for evaluating a medical device innovation: if users lack full competences,
which is not unlikely, for instance in case of rapid technological progress, short product life
cycles and fluid uses and competence requirements (Ciani et al., 2016), the medical value of
a medical device innovation might be underestimated. In sum, the relationship between a
medical device innovation and patient health is not easy to measure.

The approval of high-risk medical device innovations is burdened by two types of uncer-
tainty: first, technological uncertainty about how a medical device works and how the regula-
tor knows that it works; second, content and format uncertainty about the requirements and
criteria for new device approvals (Stern, 2017). As Stern (2017) has shown, above all this
content and format uncertainty lengthens the approval process of high-risk device innova-
tions by the US FDA by 7.2 months (more than a third of total approval time). This additional
time adds costs in the range of 7% of all R&D costs during the approval process and it af-
fects above all pioneers. The additional approval time goes down when the regulator has
collected experiences with a new device and been able to issue and publish regulatory
guidelines. Along similar lines, one of the main challenges for the clinical evaluation of medi-
cal devices under the new European MDR has been described as understanding the re-
quirements and information needed in the certification of a medical device (Kearney &
McDermott, 2023).

According to Guerra-Bretafa and Florez-Rendén (2018) the relationships between medical
device developers and regulators are crucial for successful innovation. They suggested that
companies and regulators partner early to find solutions for reducing uncertainty in the ap-
proval process and regulatory agencies should develop “regulatory science” according to
new technology development.

Impact of regulations

Regulations may support or hinder companies to innovate. On the one hand, setting rules
and, as is the case with the European MDR/IVDR, harmonizing them provides clarity and
makes it easier and more attractive for companies to develop medical products. On the other
hand, regulations might create new requirements and processes for the development of
medical devices and their curation during their lifecycles which is expected to be negative for
medical device innovations (Barth et al., 2021). Through administrative complexity, incon-
sistent implementation, and slow or unpredictable procedures regulations might harm inno-
vation — such effects have been attributed to a lack of accountability across layers of govern-
ance in case interviews on the European MDR/IVDR (European Commission. Directorate-
General for Research and Innovation et al., 2025). Structured dialogue with notified bodies
could reduce this problem (ibid.).

Medical device regulations have been said to focus on static efficiency, i.e. optimal
healthcare provision (patient safety and health protection) for the lowest costs, and not con-
sider sufficiently dynamic efficiency and innovation (Barth et al., 2021; Ciani et al., 2016). In-
centives for improving medical devices and services constantly are lacking in such a situa-
tion. While costs of healthcare provision are growing, there is a tendency to judge healthcare
innovations primarily with regard to their effects on costs and less so with regard to their
value added (Nusser & Lindner, 2010).

Empirical studies in the US have found that longer and more costly processes of having
high-risk medical devices approved affects above all small firms, which are then less likely to
employ a pioneer strategy and more likely to act as innovation followers (Stern, 2017). Simi-
lar effects are expected for the new European regulations, MDR/IVDR (Barth et al., 2021;
Ladd, 2023; Maresova et al., 2020): above all SMEs will be affected as some of their limited
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resources will be absorbed by working on clinical tests and validations, providing the detailed
information for product approval, and ensuring post-market surveillance and vigilance (i.e.,
the monitoring and risk assessment of unwanted events). Reduced access to venture capital
might also be one of the negative impacts of the regulatory uncertainty on start-ups (Euro-
pean Commission. Directorate-General for Research and Innovation et al., 2025).

Impacts of MDR/IVDR in Switzerland. Since May 2021 Switzerland has “third country” status
in relation to the EU market. Medical technology products from Switzerland therefore do not
have a preferred market access to EU markets anymore and they are confronted with higher
hurdles, above all acquiring the CE mark and having an authorised representative in the EU
market (Swiss Medtech & Helbling, 2022). To cope with the effects of MDR/IVDR, compa-
nies recruited additional personnel and made internal adjustments. The recruitment of per-
sonnel with expertise in regulatory affairs and with other competencies required for doing the
premarket, market launch and post-market testing, analyses, and surveillance has been diffi-
cult and Swiss Medtech companies and their suppliers have struggled with finding ade-
quately qualified staff. The increase of personnel resources is estimated at about 3% in the
2022 and 2024 Swiss Medtech Surveys and companies have stated to reduce personnel in-
volved in ongoing R&D projects to cope with the new regulations (Swiss Medtech & Helbling,
2022, 2024). The introduction of MDR/IVDR increased the development costs of a medical
product in Switzerland considerably, by 12% according to the 2022 Swiss Medtech Survey
and by 28% according to the 2024 survey. Product costs were estimated to grow by 6%
(2022) and 13% (2024) (Swiss Medtech & Helbling, 2022, 2024).

Almost half of Swiss medical technology companies also receive approval from the US Food
and Drug Administration (FDA), and a political initiative for the market approval of FDA-certi-
fied products in the Swiss market was passed by parliament in 2022 and is currently being
implemented.

2.5 Innovation collaboration

Medical device innovation requires knowledge from different areas of science, covering dif-
ferent medical and biomedical sciences as well as engineering. Collaboration is perceived as
a driver of Medtech innovation (MedTech Europe, 2020). Case studies have shown that in-
novation requires close relations and interactions between a broad set of actors, including
firms, medical faculties, hospitals, and physicians: for the Intra-Ocular Lens (IOL) (Metcalfe
et al., 2005), the Transcatheter Aortic Valve Implantation (TAVI) (Mikhailova, 2022), or the
cochlear implant (Blume, 1995). Analysing digital service innovation in four Swiss medical
technology companies, Stahle (2020) finds that external collaboration helps to mobilize com-
plementary capabilities which are not available internally.

Firms are central players in health innovation systems, as they connect the different actors
and their knowledge and orchestrate the innovation process creating their own networks of
suppliers and health organisations competing for business (Metcalfe et al., 2005). Rival firms
build their own local concentrations of innovation resources (ibid., p. 1301) and Medtech in-
novation on the one hand depends on open innovation in networks and ecosystems. On the
other hand, for different players in the health sector, e.g. hospitals, strict requirements with
regard to IT and data security complicate the participation in open innovation regimes
(Knape et al., 2020).

We are not aware of studies that evaluated innovation collaboration in the Swiss Medtech
industry or in the health sector in general. During the precursory workshop for this study,
several comments were made that suggest that innovation collaborations encounter chal-
lenges: The number of organisations and initiatives in the Swiss research and innovation
system has grown, and companies are confronted with a jungle of institutions. Above all
SMEs struggle with finding partners. Competences in the ETH sector or in large research or-
ganisations tend to be hidden from the outside because they are very advanced and current
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research topics do not reveal what else the organizations know. Numerous public and pri-
vate initiatives (such as innovation parks, innovation centres, innovation hubs, etc.) add to
the non-transparent jungle of players. Art. 15 funded-organizations like sitem aim to bridge
the gap between universities and firms, e.g., by offering an open innovation platform, but
companies are more interested in direct scouting than in the more abstract ecosystem (Bar-
jak et al., 2023). Universities and research organisations are fragmented and a national
strategy or platform to make their knowledge usable in a productive manner is lacking.
Therefore, companies struggle to find the entry or starting point, above all SMEs. Big play-
ers, e.g., large pharmaceuticals, have better access to the universities, and they can absorb
all the university/ETH capacities for technological work. SMEs find closed doors and they
struggle both with the “translation” of their needs to the scientists and with the adaption of
the scientific results to their needs. Whereas large companies already have processes and
networks to deal with these complexities, SMEs are often overwhelmed and struggle to iden-
tify the right partners and collaboration formats (Barjak et al., 2023).

3 Sector-specific survey results

3.1 Data basis and method

The survey data in this section draws on a dataset generated through an online survey of
Swiss Medtech companies in Dec. 2024-March 2025. Questions asked about the most re-
cent time frame 2021-23, following the Swiss Innovation Survey and European Community
Innovation Survey practice of collecting innovation data for a three-year time-period. In order
to detect changes over time, questions were also asked about the previous period in 2020
and earlier. No precise time frame was specified, as it was assumed that events that oc-
curred longer ago would be subject to memory errors and that any precision would only be
apparent.

A sampling frame of 543 UIDs (VAT numbers) was obtained from the Swiss Federal Office
of Statistics (FOS) and Swiss Medtech Association membership. 307 (56%) of the ad-
dresses were for micro enterprises with up to 9 employees, 178 (33%) for small enterprises
with 10-49 employees. Mid-size (47, 9%) and large (11, 2%) companies were the minority.

The responses to the survey identified 47 of the 543 Medtech UIDs as outside the research
population, e.g. not companies but government offices or not-for-profit organizations, inexist-
ent (e.g. companies that closed down), or several UIDs for one entity. From the resulting 496
Medtech companies 128 responded to the questions, 29 rejected to participate, 35 could not
be reached (non-functioning mail/postal addresses), and 304 did not respond. The Medtech
response rate is 25.8%.

In addition to the FOS NOGA code, which is allocated based on main economic activity of a
company, we asked the respondents in the survey to self-assess their industry using differ-
ent levels of the NOGA system. We then calculated fractional sector memberships per com-
pany, i.e. reducing the Medtech weight for a company that self-classified belonging to further
industries and raising it for companies which self-classified as Medtech but belonged to a dif-
ferent main industry according to the FOS classification. This re-weighting resulted in 134.8
Medtech companies. Only the companies among these 134.8 which had self-classified also
as Medtech companies saw a further question which asked them for the risk classes of their
products (according to MDR), differentiating between four classes and companies with prod-
ucts outside the risk classification (Figure 1). As companies can produce multiple products,
multiple responses were permitted. Out of 134.8 companies 42 companies did not answer
the question on the risk class, either because they did not answer the questions and
dropped out, or because they did not self-classify as Medtech. Of the responding 92.8 com-
panies 20.9 classified as risk class not applicable, 40 (43%) as low risk class |, 37.8 (41%)
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as medium risk class lla, 22.5 (24%) as higher risk class IIb, and 15.8 (17%) as highest risk
class lll. We added up the two subsets of higher and highest risk classes for the analysis.

Figure 1. Medical device risk classes

Class| Classlla Class lib Class il

e.g. simple bandages or e.g. syringes for e.g. anaesthesia e.g. pacemakers
wound care products pump infusion machines

Source: MedTech Europe (2024, p. 7)

Below we show the survey results differentiating the companies by risk classes. The results
are only valid for the companies in the dataset as innovative companies are overrepre-
sented.

3.2 Results

3.2.1 Innovation activities in the Medtech sector by segment
Innovation outputs

Product innovations. The patterns with regard to product innovations by Medtech companies
are not very clearcut (Figure 2). While in the first period more companies in the medium and
higher risk classes introduced new or improved goods than in the lower risk classes, this is
not the case in 2021-23. Moreover, fewer companies in the higher and highest risk classes
introduced new or improved services than in the other segments in both periods. The share
of product innovators among companies for which risk classes are not applicable is higher
than among higher and the highest risk classes. Companies producing invasive, active,
and/or implantable medical devices seem to innovate less often, with regard to goods and
services, than companies producing less demanding goods and services.

In terms of the degree of novelty, we distinguish between two types:

e radical or new to market product innovations and
e incremental or new to the firm product innovations

While four out of five Medtech companies are incremental innovators, less than half are radi-
cal innovators (Figure 3). While all companies among those that do not sell products within a
risk class introduced incremental innovations, less than one out of five of these companies
introduced radical innovations. For the other risk classes, the share of radical innovators is
higher at around 50% while the share of incremental innovators is at 75-85%.
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Figure 2. Product innovations in the Medtech sector by segment
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Figure 3. Radical and incremental product innovations in the Medtech sector by segment (in
%)
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New to the market and not previously offered by any competitor (radical innovation)

Product innovations
New for the enterprise, identical or similar products were already offered by competitors (incremental innovation)

Process innovations. The importance of process innovations has grown 2021-23 compared
to 2020 and before independent of the risk class (Figure 4). In the second period 2021-23
the share of process innovators is slightly smaller in the higher and highest risk classes than

in the other risk classes.
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Figure 4. Process innovations in the Medtech sector by segment and time period
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Figure 5. R&D activities in the Medtech sector by segment (in %)
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Figure 5, above, shows the share of companies with R&D activities (top panel), the share
contracting out R&D (middle panel) and the share performing R&D in-house (bottom panel).



The situation differs between the segments: While we see overall a stagnation of the propor-
tion of R&D active firms 2021-23 compared to 2020 and before, a decline is mainly visible
among companies with no risk class. In the other risk classes the share of R&D active firms
remained more or less the same or even increased. This development was predominantly
driven by the decision to perform in-house R&D: in particular among companies with no risk
class, a larger share stopped doing R&D internally. Across all risk classes more companies
contracted out R&D activities in 2021-23 than before, the more so, the higher the risk class.

It appears that R&D has become less attractive for companies whose products are not sub-
ject to any risk classification. On the other hand, a greater proportion of companies in higher
risk classifications, is conducting R&D, in particular, through external contracts. R&D activi-

ties in companies in the higher risk classifications are thus becoming more open.

Innovator types
Figure 6 shows the shares of three different innovator types

¢ R&D innovators: companies introducing product or process innovation in 2021-23
and engaging in R&D (in-house or extramural),

¢ non-R&D innovators: companies introducing product or process innovation in 2021-
23 but not engaging in R&D,

e non-innovators: companies not introducing product or process innovation in 2021-23

The higher the risk class, the more common are R&D innovators and the lower the risk
class, the less common they are. Nearly two thirds of the companies in risk classes Ilb-lIl are
R&D innovators. Innovation without R&D is most common among companies without a risk
classification — one third of these companies — and least common among the companies in
the higher and highest risk classes. However, in this group the non-innovators are most fre-
quent with one fourth of all companies in the higher and highest risk classes. There seems to
be a fairly close link between conducting R&D and being able to innovate in the higher and
highest risk classes — giving up R&D implies stopping to innovate. This connection is a lot
less pronounced in the companies without a risk classification of their products as they find
ways to innovate without R&D as well.

Figure 6. Innovator types in the Medtech sector by segment (in %)

Medium risk (class lla) 11.6% 25.6% 62.8%
Low risk (class 1) 14.9% 25.5% 59.6%
Risk classes not applicable 16.7% 33.3% 50%
:-Iili)gher and highest risk (classes Ilb & 24.3% 10.8% 64.9%
I 1 1 1 1
0% 25% 50% 75% 100%
Innovator type non-innovators non-R&D innovators R&D innovators

Public innovation support

Approximately one out of five companies in the Medtech sector have received public support
for their innovation activities (Figure 7). Most of them have benefitted from Innosuisse sup-
port. The share of companies that have obtained support is lowest for companies without a
risk classification for their products, more or less equal for the lower and medium risk clas-
ses, and highest for the higher and highest risk classes (Figure 7). This is also a reflection of
the higher commonness of R&D in the higher risk classes, as public innovation support, e.g.
by Innosuisse, is connected to conducting R&D.
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Figure 7. Use of public innovation support and Innosuisse support in the Medtech sector by
segment (in %)
30% 29.7 %

27 %

20% 20%
LSSy BE% 15 % 15 %
10% 10.5 %
0%
1 1 1 1
Higher and highest
Risk classes not Medium risk (class risk (classes IIb
applicable Low risk (class 1) lla) & 1I1)
Type of Support Public innovation support Innosuisse support

Note: The proportion of companies receiving Innosuisse support is included in the proportion receiving public in-
novation support.

3.2.2 Technology, competition and market dynamics

In order to identify the dynamics that companies see in their environment and whether this
perception is linked to their innovation activities, the companies were asked five questions
about each, the competitive environment and technological dynamics, and four on customer
dynamics. These questions were then submitted to a principal component analysis (PCA)
which resulted in three distinct components (see section 3.3 of the main report on further de-
tails):

- Factor RC1 primarily relates to the technological dynamics within the industry.

- Factor RC2 represents aspects related to price competition.

- Factor RC3 captures the shifting nature of customer demand and openness to new
product ideas.

Figure 8. Mean factor loadings of customer, technology and market factors in the Medtech
sector by segment

Risk classes not applicable

Low risk (class 1)

Sector

Medium risk (class lla)

Higher and highest risk (classes Ilb & I11)

Mean of factor loading

Factor

RC1: Technological Impact on RC2: Competitive Market

Industry Dynamics RC3: Customer Need Dynamics

statistically significant factor loadings indicated by black frame
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The factor loadings differentiated by sector illustrate to what extent the segments are af-
fected by these customer-related, technological, and competition dynamics. We do not find
significant differences between the risk classes for two of these three types of dynamics
(Figure 8). Only for the opinions on the impact of technological dynamics on the industry (i.e.
the assessments of speed and predictability of technological change, new technological op-
portunities, relevance of technological breakthroughs, and technological challenges and
risks), the companies differ systematically by risk class. Companies for which risk classes
are not applicable and companies in the medium risk class perceive higher technological dy-
namics, than companies in the higher and highest risk class. This would indicate that techno-
logical dynamics are not perceived as the main driver of companies’ innovation activities.

3.2.3 Advances in digital technologies

Further details on technological dynamics can be gleaned from the responses to the ques-
tions on the role of digital technologies for innovation.

The pattern varies by digital technology (Figure 9):

e The higher the risk classification the more often big data is perceived as important.

e The importance of artificial intelligence (Al) increases by risk class, but is lower again
for companies in the higher and highest risk classes.

¢ New platform-based business models (PaaS & CaaS) seem to be of equal im-
portance across the risk classes, except for companies without a risk classification of
their products which least often attributed importance.

¢ In this latter group digital twins are perceived as important the most often whereas
companies in the higher and highest risk classes give it rarely importance.

e Blockchains are of minor importance and hardware performance is of high im-
portance across all four groups.

Hardware improvements seem to be the most relevant digitalisation enabler across all risk
classes. Al matters more in the low and medium risk classes than in the other two groups,
whereas digital twins matter more for companies without products with a risk classification.
These diverse patterns do not suggest clear strengths and weaknesses. However, we can
say that Al does not (yet) form the basis for fundamental changes among most of the com-
panies in the higher and highest risk classes. This confirms the assessments of the Swiss
Medtech Report (2024, p. 62) that only a minority of companies are using Al for innovation.
Although there is undoubtedly growth potential here, the legal framework needs to be further
developed.

Figure 9: Share of companies perceiving advances in digital technologies as important in the
Medtech sector by segment
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3.2.4 Sustainability innovations

The analysis of recent developments in sustainable innovation between 2021/23 and the pe-
riod before 2021 reveals limited variation across the segments in both the extent and type of
innovation activities (Figure 10). The companies in the medium risk classes of products
demonstrate the most significant overall progress, with notable increases across all catego-
ries, particularly environmental benefits, which rose by 25 percentage points. The other seg-
ments also show balanced improvements, reflecting a broad-based integration of sustaina-
bility considerations. Fewer companies in the higher and highest risk classes perceived envi-
ronmental sustainability innovations the least often as important — this might be a reflection
of the trade-offs between environmental benefits and contamination risks that has been de-
scribed in the international literature (Hoveling et al., 2024; MacNeill et al., 2020; Sousa et
al., 2021).

Figure 10. Sustainability innovations in the Medtech sector by segment in 2021/23 and 2020
and before (in %)
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The use of all mechanisms of sustainability innovations is lower, the higher the risk class of
the product with one exception: companies in the medium risk class most often answered
that they created entirely new products, processes, methods, structures or organisations
through their sustainability innovations (Figure 11).

Figure 11. Mechanisms of sustainability innovations with benefits for the environment, soci-
ety, or governance in the Medtech sector by segment (in %)
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3.2.5 Regulation and innovation
Two aspects of regulations can be differentiated by segments of the Medtech sector:

1) Types of regulations by importance,
2) Impacts of regulations on innovation activities

Ad 1) Types of regulations. Figure 12 shows which types of regulations are perceived as in-
fluential by the surveyed companies for their innovation activities. The patterns indeed differ
between the risk classes.

For the companies in the higher and highest risk classes product-related regulations and
process-related regulations are the most important ones, most likely reflecting the im-
portance of the new European MDR/IVDR. More than 9 out of 10 companies perceived them
as important. They are slightly less important in the other risk classes, above all for compa-
nies stating that their products do not fall under the risk classification. Companies in the
higher and highest risk class are affected more by Intellectual Property regulations, most
likely a reflection of their stronger focus on R&D-based innovation (see Figure 6 above).

Companies in the low and medium risk classes show very similar patterns with product- and
process-related regulations also being the most important regulation types. Regulations on
data-protection, environmental protection, employee safety, and markets are also perceived
important by more than 70% of all firms in these risk classes. Above all the market-related
regulations are less important for companies in the other risk classes.

The companies for which risk classes are not applicable point to regulations on environmen-
tal protection as the most important regulation type. All surveyed companies in this category
perceive a significant impact on their innovation activities, whereas only half of the surveyed
companies in the higher and highest risk class perceived environmental regulations as im-
portant for their innovation activities. The second most important regulation for these compa-
nies is data protection-related regulation.

Figure 12. Important regulations for innovation activities in the Medtech sector by segment
(in %)
Higher and highest
risk (classes lIb

&1
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Figure 13 provides an overview of how companies across sectors have adjusted their inno-
vation activities to regulatory changes between 2021 and 2023. Across all risk classes, com-
panies feel higher innovation costs, a need for more qualified staff, and more technological
and market-related uncertainty as the main implications of regulatory changes. Changes of
the business processes or models were mentioned less often, but still by almost two thirds of
the respondents. The main difference between the risk classes is that more adjustments are
implemented the higher the risk class:

¢ |n addition to the impacts that all companies feel, more than half of the companies in
the higher and highest risk class pointed to fewer radical innovations, less innovation
overall and more communication with regulatory authorities.
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¢ Less than one out of twelve companies among those without risk classification per-
ceived the need to communicate more with regulators. However, more cooperation
with universities, other companies, research institutes or consultants was mentioned
more often in this group.

Figure 13. Impact of regulation on the innovation activities in the years 2021-2023 in the
Medtech sector by segment (in %)
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3.2.6 Innovation collaboration

In this section we report on the importance of collaboration and the main partners of the re-
sponding Medtech companies by segments.

Collaboration frequencies clearly differ by segment (Figure 14). While 70% of the companies
for which the risk classes are not applicable have never collaborated in their innovation activ-
ities only 20% of the companies in the higher and highest risk classes have never collabo-
rated. 70% of these companies in the higher and highest risk classes collaborated in 2021-
23, up from 53% in 2020 and before.

Figure 14: Innovation collaboration in the Medtech sector by segment (in %)
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The importance of partners varies between the risk classes. Established companies are im-
portant for all companies, and even the more so, the lower the risk class, whereas doctors
and medical or technical staff are more often important the higher the risk class (Figure 15).
Academic partners are important for all companies without risk classification and for 70% of
the other Medtech companies. Service & consulting providers are important for two thirds to
three quarters of the Medtech companies. The higher importance of public administrations or
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regulatory bodies in the higher and highest risk classes is in line with the increased commu-
nication in response to regulations reported above (Figure 13 above).

Figure 15: Important collaboration partners in the Medtech sector by segment (in %)
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3.2.7 Summary

In Table 1 we tried to summarise the patterns from the survey per risk class in a SWOT
structure. The baseline of the comparison is the total set of answers from Medtech compa-
nies in the dataset.

Risk class not applicable: While there is a higher share of product innovators in this
group, RD-based innovation is less common and fewer companies have introduced
radical innovations. Regulatory changes generate above all uncertainty and a need
for more staff — companies in this risk class are least affected among all the Medtech
companies in this dataset by the specific Medtech problems created by tight regula-
tory frameworks. Technological change and environmental regulations matter most
for this group, and both can create new business opportunities as well as constitute
threats to existing businesses. However, it appears that companies themselves have
a great deal of control over how they respond to these developments in their environ-
ment. The comparatively low importance of R&D, innovation cooperation and public
innovation funding suggests that the primary approach in these companies relies
least on the mechanisms of Swiss innovation policy.

Low risk class: More companies with products in this risk category have open R&D
activities, but overall fewer companies engage in R&D and conduct product innova-
tion. While Al seems to be more relevant as a potential enabler of innovation, prod-
uct-related and process-related regulations threaten innovation activities and gener-
ate higher innovation costs and a need for further staff. Companies in this risk class
seem to react towards the regulatory challenges by engaging more in R&D and work-
ing more with external partners.

Medium risk class: Looking at the SWOT pattern this group seems to cope best with
the existing challenges and maintain a broad innovation focus. In some regards it is
similar to the low risk class group, but more often engaging in R&D and generating
(radical) sustainability innovations. Al is also more of an enabler, whereas product-
related and process-related regulations threaten innovation activities and generate
uncertainty, higher innovation costs and a need for further staff.

Higher and highest risk classes: Stronger focus on R&D than in the other three
groups and larger share of companies which are supported by innovation policy.
Higher share of companies involved in innovation collaboration. However, innovation
outputs with regard to products, processes, and sustainability innovations are less
common. Product-related and process-related regulations have several negative im-
pacts, above all higher innovation costs, fewer (radical) innovations, higher uncer-
tainty and need for more staff. This group of firms is the one that is most focused on
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R&D, internally as well as in collaboration with a broad set of external partners. How-
ever, it is also the group most affected by the specific Medtech problems, above all
the complex market environment of the health sector and the tight regulatory frame-
works which have reduced companies’ abilities to innovate successfully.

Table 1. Strengths, weaknesses, opportunities & threats by risk class

Risk class not applicable

Strengths
More product (goods and service) innovators

Weaknesses

Fewer radical innovators (above all services)
Fewer companies with R&D activities

Less innovation collaboration

Opportunities
Technological change
Environmental regulation

Threats

Technological change

Environmental regulation

Higher staff need because of regulation
Higher uncertainty because of regulation

Low risk class

Strengths
More companies with open R&D activities

Weaknesses
Fewer product innovators
Fewer companies with R&D activities

Opportunities
Al as enabler

Threats

More companies affected by product-related and pro-
cess-related regulations

Higher innovation costs because of regulation

Higher staff need because of regulation

Medium risk class

Al as enabler
Technological change

Strengths Weaknesses
More companies with open R&D activities

More (radical) sustainability innovators

Opportunities Threats

Technological change

More companies affected by product-related and pro-
cess-related regulations

Higher innovation costs because of regulation

Higher uncertainty because of regulation

Higher staff need because of regulation

Higher and highest risk classes

Strengths

More companies with R&D activities

More companies with open R&D activities
More R&D innovators

Larger share of publicly supported companies
More innovation collaboration

Weaknesses

Fewer product innovators

Fewer process innovators

More non-innovators

Fewer (radical) sustainability innovators

Opportunities

Threats

More companies affected by product-related and pro-
cess-related regulations

Higher innovation costs because of regulation

Fewer (radical) innovations because of regulation
Higher uncertainty because of regulation

Higher staff need because of regulation

Note: All assessments are made relative to the Medtech sector total.
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4 Sector-specific results of the Delphi interviews

To further analyse the innovation-related problems in each sector and develop policy recom-
mendations which could remove obstacles and support companies’ innovation activities, we
conducted two rounds of Delphi interviews with the management of companies from the sec-
tor. Round 1 consisted of individual interviews and round 2 of a group discussion.

The statements presented in this section are based on the contributions made during these
interviews. They reflect the individual perceptions and experiences of the participants. The
statements were not subjected to any further in-depth review or validation as part of this
study. The results are sector-specific and should not be generalised to other sectors or to
the Innosuisse innovation promotion system as a whole.

4.1 Data basis and approach

Round 1: The data basis of round 1 are 10 interviews, six with small firms with up to 49 em-
ployees, 1 with a mid-sized company with 50-249 employees, and three with larger compa-
nies with more than 250 employees. The bilateral interviews with a company representative
were conducted virtually, commonly by two researchers. The interviews used a semistruc-
tured interview guide (see Appendix 12 of the main report).

Round 2: In the group discussion in round 2 seven companies, three further participants and
the research team participated. Participants received before the discussion a two-page fact-
sheet summarizing the main sector results of the survey and the Delphi round 1 interviews.
During the workshop, they could select from the topics of round 1 and were then asked to
discuss predominantly policy measures that would help to address the identified issues. The
Medtech discussions went beyond mere policy suggestions and participants also extended
and deepened the analyses of round 1.

The summaries of both rounds follow below. The key points of both rounds were summa-

rised in an overview file and a transcript, which were then further reduced by the research
team manually and with the aid of Al tools (Perplexity, Chatgpt) and evaluated for patterns
(similarities, differences).

4.2 Results of Delphi rounds 1 and 2
Delphi round 1

Across the collected statements from Swiss MedTech firms and related actors, several over-
arching patterns emerge regarding the focus of innovation, drivers and barriers, and the
roles of digitalization, regulation, sustainability, and collaboration.

1. Focus of innovation activities. Innovation efforts in the Swiss MedTech sector concentrate
strongly on digital transformation, incremental product improvements, and, in some niche ar-
eas, radical technological developments driven primarily by start-ups rather than large firms.
Established companies increasingly rely on external expertise, such as universities, suppli-
ers, and specialists in adjacent fields, to compensate for internal constraints. In many firms,
innovation is application-oriented, targeting process optimization (e.g., ERP harmonization,
Al-assisted inspection), clinical improvement, or customized patient solutions (e.g., robotics,
prosthetics, 3D scanning).

Medtech companies acknowledged that Innosuisse plays an important and positive role in
technology transfer. However, criticism was also expressed by the interview partners regard-
ing Innosuisse's support: Too little support in finding partners, too strong a focus on Swiss
research partners, too university- and cooperation-oriented, no direct funding for companies,
a strong focus on academic start-ups and little understanding of SME’s needs.

2. Influences on innovation. Innovation in Medtech is shaped by a combination of internal or-
ganizational factors (innovation culture, talent availability, motivation, strategic orientation)
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and external influences (market competition, regulatory shifts, international competitive pres-
sure, access to data, and technological trends). Many respondents emphasize that innova-
tion culture and talent retention are more decisive than direct financial support. At the same
time, Swiss SMEs face substantial funding gaps, especially in bridging long development cy-
cles and bringing products to market. International competition — particularly from the U.S.
and China — is increasingly relevant, with Chinese firms perceived as fast followers and with
U.S. markets offering far more attractive commercialization conditions.

3. Role and effects of digitalization. Digitalization emerges as one of the most important in-
novation domains. Across firms, it is linked to:

Data-driven product development and diagnostics (Al, tele-health, visual inspection),
Process optimization via cloud-based ERP, CAD systems, automation,

New forms of customization (3D scanning for prosthetics),

New digital business models (pay-per-use service models).

However, significant challenges exist. In Medtech, Al validation is particularly complex, as
model errors can directly endanger patients. Fragmented European data protection rules,
lack of patient data access in Switzerland, and federalist fragmentation (e.g., cantonal e-
health differences) severely limit digital innovation. The unsatisfactory access to patient data,
even anonymised data for analysis, was repeatedly cited as an obstacle to innovation. Digi-
tal innovations that use Al applications are virtually impossible without such data. Compa-
nies highlight the need for centralized, standardized, and anonymized health-data platforms,
as well as sector-wide agreements on data use. Cooperation with research institutions, regu-
latory bodies (the federal government and cantons) and other stakeholders in the healthcare
sector is seen as a way of overcoming these difficulties, both now and in the future. SMEs
also struggle to identify which digital solutions (applications, processes, products, etc.) genu-
inely add value.

4. Regulatory influences on innovation. Regulation is the dominant barrier discussed across
almost all firms. Key issues include:

a) Medical Device Regulation (MDR) in the EU is described as overly heavy, costly, bureau-
cratic, and slow. It doubles compliance costs in some cases and shifts employees away from
laboratory work toward administrative tasks. It hinders incremental innovation because even
minor product adjustments require full certification procedures — the bureaucratic product
certification requirements that do not differentiate sufficiently according to the extent of a
change and drive up innovation costs. It limits the ability to iterate rapidly and launch early
versions for feedback. The rigid regulations do not sufficiently permit experimentation, and
do not consider cost aspects (e.g. with regard to reuse, recycling, packaging, etc.).

b) Swiss regulatory challenges. Approval processes for clinical trials lack transparency, pre-
dictability, and timely communication. The lack of pre-submission consultation with Swiss-
medic hinders study design. Overall, Switzerland’s dependence on EU regulatory frame-
works makes the system less agile.

c) Calls for regulatory reform. Stakeholders consistently propose:

Regulatory sandboxes for experimental testing (with reduced compliance burden),
Small, fast-track clinical trials for early-stage innovations,

Acceptance of FDA approvals in Switzerland to enable faster market entry,
Standardized cooperation contracts for university—industry projects,
Harmonization of privacy laws and clearer digital-health regulations.

Regulation is viewed as lagging 10-15 years behind technological development, demotivat-
ing innovators and often making conventional solutions more attractive than novel ones.
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5. Sustainability innovation. Sustainability is perceived in nuanced ways: For some firms,
sustainability is not yet a core innovation driver but is increasingly important for talent attrac-
tion, corporate reputation, and future market expectations. In several cases, sustainability
ambitions conflict directly with regulatory requirements, particularly bans on reusing or refur-
bishing components (e.g., in prosthetics), mandatory single-use plastics, or individualized
packaging under MDR. Companies highlight a trade-off when it comes to achieving the triple
bottom line of social, economic and environmental sustainability: while restrictions in current
regulations (e.g. on reuse, reprocessing, recycling and packaging) are in place to prevent
contamination and increase patient safety, they also generate higher environmental costs.
This conflict must be overcome through appropriate procurement rules for hospitals and
healthcare providers, for example, and supportive product requirements. Some firms pursue
circular-economy approaches, recycled materials, and “cradle-to-cradle” strategies, but sys-
temic barriers (costs, rules, lack of reuse markets) limit implementation. Emerging signals
(e.g. large tenders and hospital procurement) suggest sustainability will become more im-
portant in the near future.

Overall, sustainability is more of a latent pressure than an active innovation incentive, except
in firms whose identity or workforce motivation is tightly linked to sustainable values.

6. Collaboration and its challenges. Collaboration is universally acknowledged as essential
for innovation, but access and effectiveness vary substantially:

a) Key collaboration partners are universities (ETH domain, UAS, Balgrist), suppliers (critical
for development speed and technical expertise), start-ups (source of radical innovation), or
international experts (e.g. especially important in specialized fields like prosthetics), other
companies via associations or informal networks.

b. Barriers to effective cooperation are: complex, slow, and costly university collaboration
processes, discontinuity when academic chairs or research groups disappear, limited inclu-
sion of international expertise in publicly funded programs, lack of institutional platforms for
partner search and matchmaking, high entry costs demanded by large industry partners for
collaboration, talent shortages limiting absorptive capacity, closed innovation ecosystems
(e.g., Innosuisse funding predominantly benefiting universities), and fragmented regulations
obstructing cross-border innovation cooperation

c. Needed improvements. Stakeholders recommended: 1) moderated round tables, with sci-
ence potentially playing an important role as a “neutral” partner, 2) simplified partnership
search and formation for SMEs, 3) standardized collaboration contracts, 4) fundable innova-
tion partnerships with non-academic innovators, 5) financial incentives to reduce risks of col-
laboration, 6) lower-threshold innovation support for SMEs.

Collaboration is thus simultaneously a key innovation driver and an area with structural
weaknesses, especially for smaller firms.

Overall Assessment. The collected insights portray a dynamic Swiss Medtech ecosystem
with strong competencies, high motivation, and significant digital and scientific potential.
However, the innovation capacity is increasingly constrained by regulatory overload, funding
gaps for market translation, fragmented digital infrastructures, and collaboration inefficien-
cies. While sustainability and digitalization are emerging as essential themes, their impact is
moderated by systemic constraints. Strategic reforms — particularly in regulation, clinical trial
procedures, digital-health governance, and SME-oriented innovation support — are repeat-
edly cited as necessary to maintain Switzerland’s competitive position and to foster future-
oriented Medtech innovation.
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Policy suggestions by the Delphi participants

In the bilateral discussions with Medtech companies emerged several suggestions for pol-
icy measures of varying scope and precision:

1. The creation of regulatory sandboxes (small-scale, time-limited exemptions and
controlled clinical testing environments) and experiments in which product develop-
ment and testing are permitted under conditions that are functional for companies.
The scope of the sandboxes must be broad enough to allow experiments that could
lead to fundamental reforms, e.g. of clinical trial processes or the creation of sec-
ondary markets for medical devices.

2. Establish time-bound pre-submission consultations with Swissmedic (formalize “pre-
check” meetings so sponsors receive protocol feedback before full submission) to
reduce wasted effort and accelerate iteration.

3. Financing innovation projects, possibly without scientific or cooperative involvement,
but with foreign partners if necessary. This should include financing solutions for
later stages, clinical phases, and company expansion, in order to reduce out-migra-
tion.

4. Create SME-focused bridge funds with multi-year commitments (=5 years) targeted
at the “valley of death” (scaling clinical validation, regulatory certification). Instru-
ments should include milestone financing and matchmaking to clinical sites.
(Matches calls for predictable multi-year funding.)

5. Develop a secure, governance-cleared Swiss health-data access model for anony-
mized research datasets (national or federated biobank/access portal) with clear
opt-out/consent pathways and technical safeguards — enabling Al validation while
protecting privacy. This should be interoperable with EU frameworks.

6. Granting Innosuisse a more proactive role in initiating and moderating discourse,
brokering partnerships, selecting and funding promising innovation projects, moni-
toring funded projects, and evaluating results. Project selection and monitoring need
to be improved.

7. Set up national SME partner-matching platforms and standardized IP/collaboration
contract templates to reduce negotiation costs and increase university-SME cooper-
ation.

8. Commission a regulatory review for circular-economy pathways in Medtech to iden-
tify where safe reuse/refurbishment can be enabled (e.g., secondary markets for as-
sistive devices) and where single-use rules are legitimately required. Pilot reuse
programmes under sandbox conditions where safe.

9. Strengthen talent development, skills and education (digital competencies, voca-
tional training) and international (STEM) talent attraction.

Delphi round 2

A summary of the first-round results for the sector was shared with the participants with an
invitation to the second-round (group) discussion. When asked which results should be prior-
itised, the Medtech sector company representatives selected and discussed intensively four
topics in the second Delphi round: 1) Regulation, 2) Collaboration, 3) Financing of start-ups
and innovation, and 4) Data.

Ad 1.) Make regulation more innovation friendly. While regulatory frameworks are essential
for protecting patients and understanding their purpose, they differ significantly across juris-
dictions such as Europe, Switzerland, and the United States, which increases costs for com-
panies operating internationally. Moreover, regulatory requirements often lag behind current
research and technological applications, creating legal uncertainty for innovators.
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Switzerland is perceived as an unattractive location for clinical testing due to long approval
processes, and pursuing approvals abroad — particularly in China or the United States —is
financially difficult for many firms.

Experiences with U.S. regulations and their implementation by the FDA vary widely, reinforc-
ing uncertainty. Companies also do not always fully understand the intent of specific regula-
tions, and interpretations differ between European Notified Bodies.

As a result, firms express a strong need for support in implementing regulatory require-
ments, including clear explanations and feedback on proposed solutions. To address these
issues, several measures are proposed: aligning Swiss regulations with the EU framework
but reducing their scope where they are not applicable to Switzerland; accepting FDA-ap-
proved products through a fast-track procedure; adopting a risk-based approach with re-
duced requirements for lower-risk device classes; and increasing trust in companies, which
have inherent incentives to ensure patient safety. Regulatory “sandboxes” would allow firms
to test new devices without completing the full approval process and to engage in early dis-
cussions with regulators. International examples of fast-track clinical testing, such as in Aus-
tralia, New Zealand and Canada, offer useful models.

Ad 2) Strengthening collaboration and partnership ecosystems. A substantial gap exists be-
tween academia and industry, with communication challenges hindering effective coopera-
tion: more low-threshold, frequent exchanges are needed to align project goals. Negotiating
collaboration terms — particularly concerning IP ownership and publication rights — remains
difficult, and SMEs often struggle to find suitable partners, resorting to generic online
searches or cold calls. Universities of Applied Sciences (UAS) tend to be more accessible
and pragmatic partners.

Proposed measures include providing standard IP templates by funders, such as Innosuisse,
ensuring publication rights remain with universities while IP ownership stays with companies.
A platform for regular exchange between science and industry would help bridge cultural and
communication gaps, and a dedicated Medtech roundtable involving industry, academia, and
regulators would institutionalize this dialogue. Additional incentives and information channels
are needed to support collaboration across disciplinary silos.

Ad 3) Strengthen start-up and innovation financing across all stages. Individual participants
report that Innosuisse guidelines and requirements are not fully transparent to them, while
current funding criteria seem to exclude foreign-owned companies even when their R&D ac-
tivities take place in Switzerland. A persistent funding gap affects SMEs, and financing clini-
cal tests and regulatory approvals is particularly challenging due to the risk aversion of Swiss
and European investors. Discussions on mobilizing pension funds for innovation have con-
tinued for more than a decade without meaningful progress.

Proposed measures include simplifying the Innosuisse application process through shorter
submissions, faster reviews, and more transparent decisions; introducing a two-step applica-
tion process; allowing applicants to present projects orally after submission; and revising eli-
gibility criteria to focus on the location of R&D rather than ownership. Innosuisse should also
support R&D and innovation collaboration among Swiss companies. Additional policy tools
could include tax incentives for startup investment, deploying Swiss National Bank capital to
support scale-up financing, and issuing funding calls for cross-disciplinary areas such as dig-
ital health, which would stimulate broader collaboration and attract complementary private
investment — an area where Switzerland currently lacks targeted funding.

Ad 4) Greater openness and sharing of data. Current regulations governing patient-data con-
fidentiality impose excessively high compliance burdens, hindering research and innovation.
A fully implemented Electronic Patient Dossier (ePD) could significantly accelerate innova-
tion, and with an appropriate framework Switzerland could turn data governance into a com-
petitive advantage. Anonymized data is generally sufficient for research purposes, and
standardization is essential to link diverse data elements associated with individual patients.
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Measures to increase data openness include expanding opportunities for patients to volun-
tarily donate their data for research and drawing on leading international examples such as
Sweden’s centralized health data systems or the UK Biobank.

Finally, talent development, skills, and education must be reinforced. Switzerland benefits
from strong local talent but faces challenges attracting specialists from the United States,
where innovation cycles are faster and opportunities abundant. Introducing special work per-
mits for individuals with exceptional or highly unique skills could help attract top international
talent and ensure continued competitiveness.

We refrain from making sector-specific policy recommendations, as the policy recommenda-
tions made in the main report (section 5) apply to all sectors with possible sector-specific ad-
justments. We also refrain from adding a conclusion section, as the executive summary con-
tains a detailed summary of the literature review, survey findings, and Delphi interview re-
sults.
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