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1 Summary 
The COVID-19 pandemic has shown just how suddenly a pandemic or epidemic scenario can arise and 
produce far-reaching consequences even in the western world. Faced with the health threat posed by 
the SARS-CoV-2 pathogen, governments introduced sweeping and radical measures – including 
restrictions on contact with others and curfews – to control the pandemic. The outbreak of the pandemic 
also marked the start of the intensive search for an effective vaccine in order to curb its spread and a 
comprehensive immunisation strategy to achieve lasting protection and enable public and economic life 
to return to normal. 

The worldwide search for a suitable vaccine has shown what capabilities and resources are critical, from 
both the global and national standpoint, for developing and producing a vaccine in quantities sufficient 
to vaccinate large swathes of the world's population as quickly as possible. 

Vaccine research and development was able to build on existing mRNA technology research findings. 
But since this technology evolved mainly in the context of its potential in oncology, no mRNA-based 
marketable vaccine existed. The breakthrough in mRNA technology enabled vaccines to be developed, 
authorised and manufactured very quickly, with the first vaccines appearing on the market at the end of 
2020. Although a wealth of experience had been accumulated in the classical vaccine technologies, the 
fairly prolonged development cycles meant that the small number of currently authorised vaccines based 
on these technologies were almost irrelevant in the largest markets. 

The development of COVID-19 vaccines was paralleled by an expansion of production capacities 
worldwide with the aim of meeting future vaccine demand for the entire global population several times 
over. This resulted in multiple shortfalls in terms of skills, equipment, infrastructure and materials at 
various levels. 

In light of these challenges and the preparations for possible future pandemics, and based on the 
Federal Council decision of 19 May 2021, the aim of this strategy report is to formulate a strategy for 
the long-term promotion of research, development and production of vaccines in Switzerland. 

In order to achieve the overriding goal of long-term strengthening, the following secondary aims were 
formulated: 

1) Switzerland bases its vaccine strategy on the ability to react quickly and flexibly in future epidemics 
in respect of the supply of vaccines. 

2) Switzerland invests in a broadly-based partnership and collaboration network (countries and 
international organisations), preferably focusing on Europe. 

3) Switzerland exploits its already strong position as a production site and builds on this in a targeted 
manner. 

4) Switzerland strengthens its position as a significant global player in the research and development 
of key vaccine technologies. 

5) Switzerland commits as a matter of principle to market-driven vaccine production. 

Based on a comprehensive analysis, measures have been identified to strengthen R&D and production 
in the context of the Federal Council's goals. The measures have been grouped into two categories: 

 Proposed measures that relate directly to detailed planning and implementation. The corresponding 
analysis has shown that such measures strengthen the entire vaccine-related value-added chain 
and thereby improve the future supply of vaccines. 

 Measures whose contribution to the achievement of the goals was initially rated as substantial but, 
because of their complexity and implications, were recommended for further investigation. These 
measures can be complementary or (partly) substitutable. In this case, they should be jointly 
analysed, formulated and resubmitted for a decision on implementation. 

 
 
I Research & development: 

Priority pathogens. Supplying Switzerland with relevant vaccines in the event of a future epidemic 
requires possible epidemic-triggering pathogens to be identified. Pathogens that are most likely to trigger 
a future epidemic or pandemic: Respiratory viruses, vector-transmitted diseases and an unknown 
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pathogen X. Since it is not really possible to predict what pathogen will trigger a pandemic, the vaccine 
strategy should allow for maximum flexibility in terms of research, development and production. 

Basic research. Although vaccine-related basic research in Switzerland is already very comprehensive, 
a stronger focus on vaccinology could lead to more relevant findings and strengthen the research and 
teaching skills in this field. This might then accelerate vaccine development and authorisation – which 
can begin only when it is clear what pathogen has the potential to trigger an epidemic or pandemic. 

Measures recommended for implementation: 

 Support the acquisition of academic skills in the field of vaccinology 
 Additional funding for specific projects in vaccine research 

Translational and applied research & development. The lack of relevant COVID-19 vaccine 
candidates from Switzerland can be attributed to two trends. Firstly, although Switzerland possesses 
comprehensive vaccine-related basic research, many research projects founder when it comes to the 
stage of translation to applied research. This means that they fail to reach the level of maturity needed 
to be picked up by industry. Secondly, the relevant pharmaceutical companies in Switzerland have 
largely withdrawn from vaccine development over the last decade. Indeed, in the years leading up to 
COVID-19 hardly any vaccines were in clinical phases I and II in Switzerland. 

Promoting translational research and continuing vaccine-related research projects would strengthen 
Switzerland's position. In particular, this could lead to a broader portfolio of possible vaccine candidates 
and – in the event of a pandemic – increase the likelihood of developing a vaccine with intellectual 
property in Switzerland. The creation of an institute for vaccine research and the upgrading of existing 
structures to form an innovation hub should also be investigated. Although individual measures in R&D 
may be effective on their own, a holistic, centrally coordinated approach could further reinforce their 
impact. 

National clinical study networks already exist in clinical development. However, only a small number of 
the research institutions involved focus on vaccines. Expanding these networks to include vaccines and 
the creation of new functional skills could enhance both the ability to conduct clinical studies in 
Switzerland and their quality. Access to a high-quality GMP production infrastructure for researchers, 
which is hardly available at present, would also help achieve this goal. Various GMP production sites 
already exist in Switzerland thanks to the large number of pharmaceutical companies. To give vaccine 
research projects access to these GMP facilities, the federal government could establish partnerships 
with private stakeholders or promote the construction of a GMP production site specifically for R&D. 

Measures recommended for implementation: 

 Provision of additional funding for the translation from basic to clinical research 
 Promote access to the GMP production infrastructure for the production of vaccines in R&D 

Recommended measures for further analysis: 

 Create an institute for vaccine research 
 Optimise national clinical study networks and coordination offices 
 Promote biotech companies through venture capital 
 Upgrade and combine existing structures to form an innovation hub for vaccine R&D 

 

II Technology analysis and value-added chain: 

Priority vaccine technologies. Switzerland's vaccine strategy aims to make sufficient vaccines against 
an epidemic pathogen available as quickly as possible. This will involve an appropriate mix of next-gen 
and classical vaccine technologies. The mix of four technologies (mRNA, RVV, protein subunits and 
virus-like particles) will facilitate a quick response to differing pathogens. The advantage of next-gen 
technologies is the ability to produce vaccines quickly, flexibly and in substantial quantities. 

Domestic production. The access to priority vaccine technologies can be achieved via a "make 
strategy" and/or via a "buy strategy”. For pharmaceutical companies in Switzerland, focusing primarily 
on the production of selected value-added stages of next-gen vaccine technologies is a worthwhile 
strategy. Going beyond immunology, mRNA technology in particular has been shown to offer a wide 
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range of possible applications that are economically attractive and have excellent growth potential. Not 
only is Switzerland well placed in this respect (e.g. in terms of existing know-how, highly qualified 
specialists and high wage levels), it is also – unlike the situation for classical vaccines – active in the 
production of various input factors along the value-added chain. The expansion of capacities in next-
gen vaccine production could be supported, for example, by government incentives. Multimodal 
production sites would be particularly suitable for expanding domestic production capacities. They are 
specifically designed for the production of various vaccines and can be converted from one technology 
to the other relatively quickly. 

Measures recommended for implementation: 

 Improve the structural conditions for expanding and converting multimodal production infrastructure 
 Train additional specialists for vaccine production 
 Incentivise domestic production and training of critical input factors for the next-gen value-added 

chain 

Recommended measure for further analysis: 

 Promote an E2E next-gen production hub 

Alternative types of access. Since the aspiration for self-sufficient domestic vaccine production is 
unrealistic, strengthening local access to critical input factors in order to increase the security of supply 
in Switzerland should be considered. To this end – and complementing the domestic production of input 
materials – producers could be compelled to ensure the availability of critical and scarce input materials 
by means of nearshore contracts or – if possible – via minimum stocks. An appropriate balance between 
domestic production, hedging with nearshore contracts and stockpiling should be designed to achieve 
the desired security of supply. 

Recommended measures for further analysis: 

 Maintain minimum stocks of certain materials that are critical for next-gen 
 Secure critical input factors for the onshore production of next-gen vaccines by means of nearshore 

contracts 

 

III Vaccine policy and international collaborations: 

Instruments of vaccine policy. 16 generic instruments are available for the long-term strengthening of 
national vaccine research, development and production. Although Switzerland already actively uses a 
large proportion of these instruments, there is room for improvement in government funding to promote 
domestic R&D and production, the networking of stakeholders and the bundling of critical skills. 

Measures recommended for implementation: 

 Periodically review and revise the vaccine strategy and its implementation plan 
 Monitor vaccine-related capabilities and resources in Switzerland 

Recommended measure for further analysis: 

 Create a national centre of excellence for vaccines 

International collaborations. Switzerland appears to be involved in fewer international collaborations 
than comparable countries. Expanding existing, or establishing new, collaborations with companies, 
international organisations and other countries would enable Switzerland to improve its development 
and production capabilities, obtain access to vaccine-related know-how and improve security of supply. 

Measures recommended for implementation: 

 Participate in initiatives to control pandemics and epidemics 
 Expand links with European clinical study networks 
 Enter into bilateral and multilateral alliances involving the research and development (R&D) and 

production of vaccines 

As well as selecting specific measures, the Federal Council should decide whether and, if so, with what 
overriding motive (innovation leader, production hub or networked E2E vaccine location), it wishes to 
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pursue the vaccine strategy. This overriding motive determines which measures for further analysis 
should be prioritised for in-depth review.  

Based on existing capabilities and future development potential in the vaccine market, the analyses 
indicate that Switzerland should position itself as an innovation leader in order to build up a competitive 
advantage and secure the long-term supply of vaccines. 
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2 Introduction 

2.1 Background and objectives 

In connection with the Federal Council decision of 19 May 2021, which was designed to secure the long-
term supply of COVID-19 vaccines for Switzerland, the FDHA (FOPH) was commissioned to submit to 
the Federal Council by the end of 2021 a strategy for the long-term promotion of research, development 
and production of vaccines in Switzerland. The focus is explicitly not on vaccines against COVID-19, 
but on vaccines in general. 

Accordingly, the overarching goal of this strategy report is to ensure that the Swiss population has a 
comprehensive supply of vaccines. With input from all the participating federal agencies (FOPH, SERI 
and SECO), the following secondary aims and guidelines were drawn up on the basis of this report: 

1) Switzerland bases its vaccine strategy on the ability to react quickly and flexibly in future epidemics 
in respect of the supply of vaccines. 

2) Switzerland invests in a broadly-based partnership and collaborative network (countries and 
international organisations), preferably focusing on Europe. 

3) Switzerland exploits its already strong position as a production site and builds on this in a targeted 
manner. 

4) Switzerland strengthens its position as a significant global player in the research and development 
of key vaccine technologies. 

5) Switzerland relies mainly on market-driven vaccine production. 

All components of the vaccine strategy presented below, including action areas, positioning and 
measures, are derived from, and refer to, these aims. 

This strategy report was prepared with input from various stakeholders in the administration (federal 
government and cantons), science, research and industry (see Chapter 6.1 Overview of interviews with 
stakeholders and experts). The document forms the basis for a discussion paper (DP) for the Federal 
Council, which will then determine the cornerstones of the Swiss vaccine strategy based on the DP. 

2.2 Focus and boundaries 

As is apparent from Figure 1, the vaccine strategy focuses exclusively on the research, development 
and production of vaccines. According to the Federal Council's mandate, the following issues are not 
included in the strategy: Challenges relating to the transport and distribution of vaccines and the 
optimisation of surveillance, diagnostics and treatments. As a result of the experience acquired during 
the COVID-19 pandemic, and considering the protection of the public in possible future crises, these 
were also highlighted as relevant areas by the experts involved, and will be addressed in any projects 
running in parallel. Where this is not the case, a retrospective analysis of the topics, taking this strategy 
into account, is recommended. 

It should also be stressed that the vaccine strategy is designed to ensure the security of supply for the 
Swiss population during epidemics or pandemics. The research, development and production of 
vaccines for endemic diseases1 is not the focus of this vaccine strategy. 

 

 

                                                      
1 Frequently occurring disease in a limited region or a limited population (e.g. malaria in [sub]tropical wetlands or 

diabetes). Source of German definition: Duden, Endemie – Rechtschreibung, Bedeutung, Definition, Herkunft, 
2021. 
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Figure 1: Focus areas of the vaccine strategy2 

A comprehensive cost-effectiveness analysis of the strategy and underlying measures has not yet been 
conducted. A corresponding cost forecast can be produced only when the prioritised measures have 
been further elaborated and their implementation planned. Measures showing a positive cost-benefit 
ratio can then be justified economically. 

The current pandemic provides a framework for a cost-effectiveness calculation. In the first year of the 
pandemic alone (2020), the estimated economic harm in Switzerland amounted to CHF 33 billion. The 
government expenditure to mitigate the consequences of the pandemic during this period was CHF 41 
million per day (CHF 15 billion in 2020). Nevertheless, economic growth still collapsed from 1.1% in 
2019 to below -3% in 2020. This is just an approximation of the short-term costs, which will probably be 
exceeded by far in the medium to long term.3 

If the vaccine strategy and the implementation of the proposed measures manage to prevent, or simply 
mitigate, this level of economic harm in the event of a future pandemic, this will result in considerable 
scope for possible investments. 

2.3 Procedure and structure 

This strategy report identifies action areas, positioning and measures for promoting the research, 
development and production of vaccines in Switzerland (see Figure 2). The action areas are derived 
from the strategic objectives and show where Switzerland needs to be active in order to achieve the 
aims of the vaccine strategy. Positions are prepared for each action area and specify when the aims 
can be considered to have been achieved. The measures show how these positions and thus the 
individual aims of the vaccine strategy are to be achieved. 
  

                                                      
2 Analysis and presentation by Deloitte Consulting AG.  
3 Neue Zürcher Zeitung, Wer die Kosten des Schweizer Wirtschaftseinbruchs von 2020 bezahlt hat, 27.1.2021. 

swissinfo.ch, Pandemic costs CHF11 billion in temporary unemployment payments, 25.5.2021. avenir suisse 
Website, Des dépenses de cinq francs par jour et par habitant, 14.9.2021. IMF Website, IMF Executive Board 
Concludes 2021 Article IV Consultation with Switzerland, Press release No. 21/186, 21.6.2021. EFV website, 
Covid-19: Impact on federal finances, 3.11.2021. 



 

14 

 

 

Figure 2: Interaction between the strategic objectives, action areas, positioning and measures 

The basis for drawing up the action areas, positioning and measures form three thematic fields of 
analysis: 

1) Research and development 
2) Technology analysis and value-added chains 
3) Vaccine policy and international cooperation 

Each field of analysis is designed to establish the status quo for Switzerland and – where necessary – 
identify room for improvement. 

In connection with the first field of analysis, research and development, on the one hand those 
pathogens that are relevant to a pandemic, or an epidemic from the standpoint of Switzerland, are 
identified, taking into account the availability of effective vaccines and treatment methods. On the other 
hand, the focus of this field of analysis is on current vaccine (basic) research and vaccine development 
activities. 

In the second field of analysis, technology analysis and value-added chains, the focus is on the following 
three subject areas: Firstly, an understanding of vaccine technologies is generated. Secondly, the 
vaccine technologies are assessed for their multi-modal flexibility in connection with production. Thirdly, 
the critical elements along the value-added chain are analysed, and any pressure points that limit the 
global production capacity, and thus the security of supply, are identified. 

The last field of analysis, vaccine policy and international cooperation, aims to identify government 
instruments and measures for positioning in the global competition. Accordingly, on the one hand 
vaccine strategies and state support methods are examined. On the other, possible international 
collaborations (with countries and/or international organisations) are analysed in relation to the research, 
development and production of vaccines. 

The strategy report was prepared in three phases. In the first phase, research projects were conducted 
in the three fields of analysis and action areas, and appropriate measures derived from those. In the 
second phase, the results were reviewed and discussed in individual interviews with various 
stakeholders and experts from the administration (federal government and cantons), science, research 
and industry (see Chapter 6.1). This strategy report, which forms the basis for the discussion paper, 
was then drawn up in the third phase. 

This document is divided into two main parts. The results of the analyses across the three fields of 
analysis are presented in Chapter 3. For each field of analysis, a short introduction to the subject area 
will be provided, the results of the analysis described and the implications for Switzerland determined. 
Finally, the derived action areas, positioning and measures will be presented in Chapter 4. 
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3 Analysis findings 

3.1 Field of analysis 1: Research and development 

Summary 

Although science is constantly dealing with newly occurring disease pathogens and pathogens with 
epidemic or pandemic potential, the COVID-19 pandemic took the international community and its 
health systems by surprise. In order to better prepare Switzerland for future epidemics or pandemics 
and establish corresponding priorities in the research, development and production of vaccines, it is 
important to understand the types of pathogens that are capable of triggering an infectious disease 
and the status of ongoing research in this area. 

The three most likely causes of a future epidemic or pandemic are: 

 known viruses that are transmitted via the respiratory tract 
 known RNA viruses that are transmitted via vectors; and 
 the unknown "pathogen X", the pathogen of an unknown "disease X". 

"Pathogen X" is probably either a respiratory virus or a virus transmitted via a vector. 

Therefore, in order to be able to react flexibly and quickly to future threats, a vaccine strategy should 
not just focus on certain types of pathogens, but should be designed so as to allow and prepare for a 
reaction to a wide variety of potential threats. 

R&D is a key component in a successful vaccine strategy. Numerous vaccine-related research fields 
should be included in order to enable safe and effective vaccines to be developed against known and 
unknown disease pathogens. Swiss basic research in vaccine-related areas is already comparatively 
comprehensive. However, the depth of the research projects tends to be limited – with just one 
professorship in vaccinology for example. Moreover, Switzerland has relatively little established 
applied research, and Swiss vaccine stakeholders have hardly brought any products to market in 
recent years. 

One aspect for optimisation, for example, is the transfer of vaccine candidates to clinical trials – a 
crucial bottleneck for subsequently developing marketable products. A more successful vaccine 
programme that brings the findings of basic research to the market, could be supported by financial 
assistance, help with knowledge transfer between the R&D phases and the targeted lowering of 
structural and regulatory barriers. 

 

The first field of analysis comprises two subject areas. Firstly, disease pathogens that are capable of 
triggering an epidemic in Switzerland or a pandemic are analysed. Secondly, the current status of R&D 
in Switzerland is examined, focusing particularly on vaccine-related basic and applied research. The 
question as to whether restricting relevant pathogens might help in identifying the capabilities to be 
developed will be examined. For example, the findings on the pathogens could provide a useful focus 
for Swiss vaccine research and lead to the following development activities (see Chapter 3.1.2) as well 
as the selection of vaccine technologies (see Chapter 3.2.1). 

The investigation of the relevant disease pathogens is based on estimations. There are many different 
pathogens that are capable of causing an outbreak on a local or global scale. From the current 
standpoint, and taking the applied criteria into account, those pathogens that are classed as "relevant" 
are more likely to trigger a local epidemic or global pandemic affecting Switzerland. 

A vaccine is the most successful method of preventing, or ending, an infectious disease, particularly one 
caused by viruses, since a high level of vaccine-induced immunity greatly limits the ability of a virus to 
spread any further.4 For pandemics caused by a hitherto unknown "disease X", however, effective and 
internationally leading vaccine research is essential. The report will also include a comparative analysis 
of Switzerland in order to highlight any potential for improvement. 

                                                      
4 npr, How Herd Immunity Works – And What Stands In Its Way, 18.2.2021. 
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3.1.1 Field of analysis 1.1: Relevant pathogens 

Introduction 

The aim of this field of analysis is to identify the pathogen landscape relevant for Switzerland that could 
lead to an epidemic or possibly a pandemic. The relevance here is based on a probability assumption. 

Analysis results 

Infectious diseases are not static, but are constantly evolving. Changes induced by the pathogen itself, 
but also by external circumstances (e.g. social structures) and disease carriers mean that new disease 
outbreaks recur again and again. The global scale of infectious diseases over the last 40 years (1981–
2020) shows that not only newly emerging and re-emerging/resurging, but also deliberately emerging 
infectious diseases have been spreading across the world (see Figure 3).  

 

Figure 3: New and increasingly emerging infectious diseases5 

The distinction between endemic, epidemic and pandemic is important here. According to the CDC 
(Centers for Disease Control and Prevention)6 endemic refers to the constant (circulating) usual 
prevalence of a disease in a particular community. Epidemic, on the other hand, refers to the frequency 
of a disease within a specific community above the baseline level. This can be both infectious or non-
infectious (obesity, diabetes). Finally, a pandemic refers to an epidemic that has spread over several 
countries or continents. This is why a combination of knowledge about previous outbreaks and 
continuous monitoring of possible new disease outbreaks is important in controlling an epidemic or 
pandemic. 

Three interacting variables can influence the spread of an infectious disease: the factors of the carrier 
(host), the environmental factors and the characteristics of the agent. The variables interact with, and 
depend on, each other in several complex ways.7 The interaction between these three variables is 
presented in Figure 4. 
 

                                                      
5 Figure modified from Morens, D.M. & Fauci, A.S., Emerging Pandemic Diseases: How We Got to COVID-19, 

Perspective, Volume 18, Issue 5, 9.3.2020. 
6 CDC, Lesson One: Introduction to Epidemiology, in: Principles of Epidemiology in Public Health Practice (Third 

Edition), An Introduction to Applied Epidemiology and Biostatistics, November 2011. 
7 ibid. 
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Figure 4: Interaction between host, agent and environment8 

The carrier (host) of the disease (e.g. a person) can incorporate several risk factors that influence the 
exposure, susceptibility or reaction to an agent. Exposure, for example, is influenced by behaviour, such 
as sexual practices or hygiene. Susceptibility and reaction to an agent, on the other hand, depend on 
factors such as gender, age, genetics, nutritional and immune status. The individual composition of the 
aforementioned factors in each person influences the course of the illness caused by specific pathogens 
in the host.9 

The definition of the environment relates to extrinsic factors that can influence the pathogen and 
increase the likelihood of exposure. These include physical factors such as geology and climate, 
biological factors such as vectors that transmit the pathogen (e.g. mosquitoes), and socioeconomic 
factors such as crowding, sanitation and the availability of health services.10 

An agent is an infectious microorganism or a pathogen (e.g. virus, bacterium or parasite). Generally, an 
agent must be present for disease to occur. However, characteristics that account for its pathogenicity 
and the dose to which a potential host is exposed are crucial in determining the course of the disease.11 
Specific characteristics increase the pandemic threat posed by an agent. According to the US 
Department of Health12 and the Johns Hopkins Bloomberg School of Public Health13 these are as 
follows: 

 Efficient human-to-human transmissibility (esp. in the incubation period) with wide and 
uncontrollable spread 

 Spread via the respiratory tract 
 Substantial morbidity/severity and/or mortality, possibly with the occurrence of mild illnesses 
 Absence of effective or widely available medical countermeasures 
 An immunologically naïve population 
 High virulence factors, incl. those enabling immune system evasion 

SARS-Cov-2 satisfies all these characteristics. Another especially noteworthy aspect here is the 
combination of substantial morbidity and mortality (in some cases with the additional occurrence of mild 
illnesses). This facilitates the continuous further spread of SARS-Cov-2, particularly during the 

                                                      
8 Figure modified from Morens, D.M. & Fauci, A.S., Emerging Pandemic Diseases: How We Got to COVID-19, 

Perspective, Volume 18, Issue 5, 9.3.2020. 
9 Taken from CDC, Lesson One: Introduction to Epidemiology, in: Principles of Epidemiology in Public Health 

Practice (Third Edition), An Introduction to Applied Epidemiology and Biostatistics, November 2011. 
10 ibid. 
11 ibid. 
12 HHS, Framework for Guiding Funding Decisions about Proposed Research Involving Enhanced Potential 

Pandemic Pathogens, 2017. 
13 Johns Hopkins Bloomberg School of Public Health Center for Health Security, The characteristics of pandemic 

pathogens, 2018. 
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incubation period. From the scientific standpoint, therefore, SARS-Cov-2 is a perfect example of a 
pandemic pathogen, as confirmed by its rapid global spread. 

Several organisations have prioritised agents for further research. Figure 5 shows a summary of four 
different prioritisation schemes by the US National Institute of Allergy and Infectious Disease (US NIAID) 
(Priority List A), the UK Vaccines Network (UKVN), the Coalition for Epidemic Preparedness Innovations 
(CEPI) and the WHO Blueprint. 

Even though these lists differ to some extent in their prioritised diseases, they nevertheless illustrate the 
point that numerous infectious diseases that might be expected to cause epidemics, or even pandemics, 
in future are under-researched. 
 

 

Figure 5: Priority pathogens to be researched14 

As shown by Table 1, the various organisations use differing pathogen factors in their prioritisation 
process. 

The differences in the selection of the pathogens mainly reflect three factors: First, the differing 
prioritisation of the individual pathogen characteristics; second, the uncertainty associated with the 
definitive determination of priority diseases; and third, the differing risk perceptions by the individual 
organisations.15 
  

                                                      
14 Design of the figure based on Noad, R.J. et al., UK vaccines network: Mapping priority pathogens of epidemic 

potential and vaccine pipeline developments, Vaccine 37 (2019) 6241-6247. Update 2021 originates from 
Deloitte Consulting AG, based on the websites of WHO Blueprint, UKVN, CEPI and NIAID (all viewed on 
15.9.2021). 

15 Noad, R.J. et al., UK vaccines network: Mapping priority pathogens of epidemic potential and vaccine pipeline 
developments, Vaccine 37 (2019) 6241-6247. 
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WHO & CEPI US NIAID UKVN 

Person-to-person transmission Person-to-person transmission Epidemic potential 

Medical countermeasures Severity or mortality rate Availability of vaccines 

Severity or mortality rate Possible social implications Current treatments 

Human/animal interface Need for special public health 
measures 

Further outbreaks 

Context of public health in the region 
concerned 

  

Possible social 
implications 

  

Evolution potential   

Table 1: Overview of the prioritisation of pathogen factors16 
 

Although this strategy report focuses mainly on the pandemic potential of naturally-occurring pathogens, 
the accidental release of agents from laboratories, or the potentially even more devastating deliberate 
release of pathogens, including by means of bioterrorism, also pose a pandemic risk. The USA has 
identified several selected Tier 1 agents and toxins.17 These active substances are characterised by a 
high potential for deliberate misuse and would represent a severe threat to public health and safety if 
they were to be released and distributed. Several of the Tier 1 viral agents overlap with the pathogens 
described here, including the Ebola and Marburg viruses. But the infectious agent that causes smallpox 
– the variola virus (including Variola major and Variola minor) – is an important addition to the list of 
pathogens with high pandemic potential.18 

Based on the above-named pathogen characteristics, only certain pathogens are relevant for the 
protection of the Swiss population (Dengue, Zika, COVID-19 and disease X). This is partly because 
climate-related, geographical and hygienic factors make an epidemic spread in Switzerland unlikely (the 
assessment of the danger from bioterrorism is not included here). Potential pathogens that can affect 
the local population in the event of worldwide spread, for example as was the case with COVID-19, are 
also relevant. There are basically three categories of pathogens whose level of risk is raised by the lack 
of options for treatment and prevention. These are summarised in Figure 6.  

                                                      
16 ibid. 
17 Federal Select Agent Program Website, FAQ: Select Agents & Toxins – What is a Tier 1 Select Agent or Toxin? 

last reviewed 28.1.2021. 
18 Green, M.S. et al., Confronting the threat of bioterrorism: realities, challenges, and defensive strategies, Lancet, 

16.10.2018. Federal Select Agent Program Website, FAQ: Select Agents & Toxins – What is a Tier 1 Select 
Agent or Toxin? last reviewed 28.1.2021. 
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Figure 6: Risk categories of pathogens from the standpoint of Switzerland19 

On the one hand, there are known pathogens for which vaccines already exist. They can cause serious 
illness, but the population – at present – are (largely) unvaccinated. Accordingly, a prompt ramping up 
of production and distribution in the event of an outbreak would be needed to prevent a large proportion 
of the population from becoming seriously ill. Possible pathogens here include influenza viruses20, the 
Ebola virus21 or smallpox viruses22. In connection with the respiratory viruses, influenza viruses are 
among the pathogens most frequently observed. Their ability to mutate means that new vaccines have 
to be manufactured and distributed on a seasonal basis. Since they still take a long time to manufacture, 
the relevant vaccines can be renewed only every six months or so. This means that there is always the 
risk of mutations occurring after the manufacture of the respective vaccine. In addition to seasonal 
changes, the emergence of new flu virus strains is a rarer possibility. Due to the lack of immunity in the 
population, these strains can then cause pandemics, as last happened in 1918, 1957, 1968 and 2009. 
The current treatment is symptomatic, and antiviral drugs are used only if there is a suspicion, or risk, 
of a severe case of flu. Comprehensive plans already exist in Switzerland for influenza outbreaks.23 

A moderate risk is posed by known pathogens for which no vaccines, or only minimal therapeutic 
options, exist. In this context, virologists all agree that respiratory RNA virus types primarily have a 
considerable pandemic potential, e.g. coronaviruses (animal reservoirs are bats) or paramyxoviruses 
(incl. henipaviruses; animal reservoirs are vertebrates, including bats). Since common human 
paramyxoviruses have evolved very little in the past, mumps and measles still pose the greatest threats. 
However, both can be well controlled with existing vaccines, which are routinely used in paediatrics in 
almost all countries. If one of these illnesses occur, the existing treatment is symptomatic or, in the case 

                                                      
19 Information from Drexler, J.F. et al., Bats host major mammalian paramyxoviruses, nature communications, 

24.4.2012. The Scientist, Characteristics that give viruses pandemic potential, 17.8.2020. Johns Hopkins 
Bloomberg School of Public Health Center for Health Security, The characteristics of pandemic pathogens, 
2018. HSS, Framework for Guiding Funding Decisions about Proposed Research Involving Enhanced Potential 
Pandemic Pathogens, 2017. Mooney, T., Preparing for the next “Disease X”, CEPI, 1.2.2021. Zhou, H. et al., A 
novel bat coronavirus closely related to SARS-CoV-2 contains natural insertions at the S1/S2 cleavage site of 
the spike protein, Current Biology 30, 2196-2203, June 8, 2020. nature, The search for animals harbouring 
coronavirus – and why it matters, 2.3.2021. 

20 Animal reservoirs include aquatic birds. 
21 Animal reservoirs are bats. 
22 Variola viruses are transmitted via virus-containing exhaled droplets, but this human variant is now considered 

to be eradicated and is currently stored mainly in high-security laboratories; otherwise monkeypox, including in 
animal hosts. 

23 FOPH, Swiss Influenza Pandemic Plan, 2018. 
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of measles, an immunoglobulin can also be administered. However, since paramyxoviruses possess a 
very large animal reservoir, the possible dangers posed by future pathogens cannot be underestimated. 

Due to their characteristics, respiratory RNA viruses present the greatest global pandemic potential. 
They therefore represent a risk to the Swiss population that should be taken seriously. Specific 
dangerous properties of these viruses are as follows: 

 Very high capacity to undergo genetic mutations, particularly RNA viruses (compared to DNA 
viruses) (genome structure, generation time for replication, limited ability – or inability – to correct 
genetic defects) 

 No availability of an antiviral broad-spectrum drug 
 Respiratory viruses spread very efficiently in humans 
 Extremely large zoonotic reservoirs and repeated contact with intermediate hosts and/or humans 

Pathogens in the respiratory tract cause seasonal epidemics und regular pandemics, including for 
example flu, measles, rhinoviruses and other respiratory pathogens. Generally-speaking, viral 
respiratory pathogens have caused most pandemics over the last 150 years, including swine flu in 2009 
and COVID-19 in 2019. Respiratory viruses are shed by droplets and aerosols in the airways 
(sometimes without symptoms or with only mild symptoms). Given this efficient route of transmission, 
stopping their spread is extremely difficult.24 

Although rather unlikely, there is still the risk that other pathogens or types of transmission can trigger a 
pandemic (e.g. by vector-borne viruses or multi-resistant bacteria). Vector-based diseases, such as 
Dengue and Zika fever transmitted by the Aedes and Anopheles mosquitoes, pose a growing risk for 
Switzerland because of their geographical reach. But at least some progress has been made in the 
research on vaccines for Dengue fever. As a result, a Dengue vaccine is already available in the 
epidemic regions, although this can be used only after a first exposure. Furthermore, the EMA (but not 
yet Swissmedic) has had a tetravalent Dengue vaccine at its disposal since 2021, and its authorisation 
is currently under review.25 The Marburg virus and rodent viruses such as bunyaviruses and other 
arenaviruses, are also giving cause for concern due to further possible mutations. It should also not be 
forgotten that the HIV/AIDS pandemic has been responsible for an estimated 36 million deaths 
worldwide over more than 40 years. While life-saving drug treatments to suppress HIV/AIDS now exist, 
this pandemic continues to represent a health crisis for many countries.26  

The greatest risk, however, is posed by pathogen X, which would trigger "disease X". Disease X was 
first mentioned in 2018 by the WHO in its short list of Blueprint priority diseases.27 A serious pandemic 
could be triggered by a hypothetical pathogen that is currently not known to cause human disease on 
an epidemic or pandemic scale. The WHO has added this definition in order to allow for flexible planning 
to adapt to unknown pathogens in future. Wild animals are a potential source of direct transmission – 
indirect transmission can occur via an intermediate host (e.g. a farm animal) or an intermediate vector 
(e.g. Aedes and Anopheles mosquitoes or ticks). Just one year after the WHO definition, a disease 
appeared which, according to CEPI, falls under the definition of disease X: COVID-19. The fact that a 
corresponding disease X emerged just a year after the definition shows that its inclusion was justified.28 

In summary, numerous diseases are transmitted by agents other than viruses, e.g. bacteria, protozoa, 
fungi or vectors. Under certain circumstances, some of these agents also have the potential to cause 

                                                      
24 HHS, Framework for Guiding Funding Decisions about Proposed Research Involving Enhanced Potential 

Pandemic Pathogens, 2017. Johns Hopkins Bloomberg School of Public Health Center for Health Security, The 
characteristics of pandemic pathogens, 2018. The Scientist, Characteristics that give viruses pandemic 
potential, 17.8.2020. 

25 Takeda Website, Takeda Begins Regulatory Submissions for Dengue Vaccine Candidate in EU and Dengue-
Endemic Countries, Press release 25.3.2021. 

26 FAZ, «Es ist an der Zeit, die Aids-Pandemie zu beenden», 18.7.2021. 
27 WHO, 2018 Annual review of diseases prioritized under the Research and Development Blueprint, Informal 

Consultation, 6-7 February, Meeting Report, 2018. 
28 Drexler, J.F. et al., Bats host major mammalian paramyxoviruses, nature communications, 24.4.2012. The 

Scientist, Characteristics that give viruses pandemic potential, 17.8.2020. Johns Hopkins Bloomberg School of 
Public Health Center for Health Security, The characteristics of pandemic pathogens, 2018. HSS, Framework for 
Guiding Funding Decisions about Proposed Research Involving Enhanced Potential Pandemic Pathogens, 
2017. Mooney, T., Preparing for the next “Disease X”, CEPI, 1.2.2021. 
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widespread disease outbreaks and/or pandemics, for example when bacteria acquire antibiotic 
resistance or are spread more frequently as a result of natural disasters or changing vector habitats. It 
should be noted, however, that the likelihood of a pandemic risk posed by respiratory RNA viruses is 
very much higher, in relative terms, than that posed by other pathogens (an explanation of disease 
pathogens with low pandemic potential can be found in Annex 6.1). 

Conclusions 

The current pathogens with the highest global pandemic potential and epidemic potential for Switzerland 
can be subdivided into three categories: 

 Respiratory viruses (e.g. influenza viruses (A, B, C), paramyxoviruses): In connection with the 
respiratory viruses, influenza viruses are among the pathogens most frequently observed. Their 
ability to mutate means that new vaccines have to be manufactured and distributed on a seasonal 
(annually) and pandemic basis (less frequently; four times since 1918). Paramyxoviruses are 
spread mainly via droplet infection. They cause known illnesses that can be avoided by vaccination, 
including measles and mumps or diseases caused by, for example, the respiratory syncytial virus 
(RSV) and Hendra and Nipah viruses, for which vaccines do not yet exist. The large animal 
reservoir in these cases pose a particular risk to humans. 

 Vector-borne diseases (e.g. Dengue, Zika, malaria): In connection with the vector-borne 
diseases, the risk in Switzerland is rising due to the growing spread of the possible vectors, e.g. by 
certain mosquitoes. As a result, Dengue, Zika and malaria constitute an increasing risk. 

 Unknown pathogen X: Finally, there remains disease X, caused by an unknown pathogen that 
may or may not be capable of causing an epidemic or pandemic. Further coronaviruses remain a 
risk here. There is also an increased probability – but no certainty – that disease X originates from 
one of the first two categories. 

Some pathogens are more likely triggers of an infectious disease. There are various types of disease 
pathogens, particularly viruses, that possess an increased pandemic or epidemic potential and thus 
pose a risk to the Swiss population. Other pathogens, by contrast, have a comparatively low potential, 
although these agents are still capable of triggering an epidemic or pandemic. 

In the past, it was not possible to predict exactly which pathogens would trigger infectious diseases, and 
it is not expected that this situation will change fundamentally in the short term. In order to avoid risks 
and protect the population, the vaccination strategy should therefore be designed to allow maximum 
flexibility in terms of research, development and production. This will ensure that action can be taken as 
quickly, agilely and effectively as possible against currently unknown risks. At the same time, established 
and newly emerging pathogens should continue to be monitored and analysed in order to obtain as clear 
a picture as possible at all times about their inherent risks and, therefore, the constantly changing threat 
situation. 
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3.1.2 Field of analysis 1.2: Vaccine research and development activities 

Introduction 

The situation concerning basic research and the development of vaccines in Switzerland is examined 
below. 

To ensure that Switzerland remains supplied with effective vaccines, and given its strong research and 
pharmaceutical base, it is desirable for vaccine candidates to be developed into marketable products 
from Switzerland successfully and regularly – particularly against pathogens with epidemic or pandemic 
potential. That was not the case in relation to COVID-19 and the resulting pandemic. The consequent 
potential for improvement is what this analysis focuses on. To this end, the structure of public and private 
research is described below; and across this structure, the extent of the critical success factors – 
establishing expertise, and funding in Switzerland – will be analysed.29 

Analysis results 

Switzerland is one of the leading countries in R&D in general, and in basic research in particular, as 
shown by various rankings and comparisons (see Chapter 6.2 in the annex). The Swiss population is 
basically well educated, and Switzerland offers excellent vocational training opportunities as well as 
tertiary university-based education. This ranges from bachelor's degrees to doctorates, and offers 
additional options for remaining in the scientific community and pursuing long-term academic careers in 
post-doctoral education. The Swiss universities enjoy a good reputation worldwide, including in respect 
of their research programmes and the quality of their publications.30 Nevertheless, for a country with 
such a strong research base, the COVID-19 pandemic still represented a challenge. Various options for 
improvement in vaccine-related R&D have emerged from this situation. 

If R&D expenditure is considered as a percentage of GDP – an important OECD indicator for the strength 
of science and technology – Switzerland can be seen to occupy a leading position at around 3% (see 
Figure 7). Only Israel spends more on R&D as a proportion of GDP.31 
 

 

Figure 7: R&D expenditure as a percentage of GDP 1998-202032 
 

                                                      
29 Neue Zürcher Zeitung, Ein Corona-Impfstoff aus der Schweiz, das war das grosse Versprechen im Frühjahr. 

Jetzt ist der Winter da, aber den Impfstoff haben andere entwickelt, 5.12.2020. 
30 European Commission, European Innovation Scoreboard: Innovation performance keeps improving in EU 

Member States and regions, Press release 21.6.2021. European Commission website, European Innovation 
Scoreboard 2021 – Database, updated 23.9.2021. statista, World university rankings for 2020/21, according to 
Times Higher Education, 2021. SERI website, Scientific publications in Switzerland, 2008-2018, 2020. 

31 OECD, Main Science and Technology Indicators, September 2021 edition. 
32 Data from OECD, Main Science and Technology Indicators, September 2021 edition. Note on data availability: 

The data for Switzerland are only available at intervals of 2 to 4 years, and the latest data originate from 2017. 
SERI website, Research and Innovation in Switzerland 2020, as at 5.3.2021. 
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Despite this initial situation, the data indicate possible room for improvement. The figure shows a slight 
reduction in R&D expenditure as a percentage of GDP in the timeframe 2015-2017. This reduction is in 
distinct contrast with other global innovation leaders, for example Germany, USA or Israel, who have 
increased their expenditures in recent years. 

The Swiss National Science Foundation (SNSF) defines the R&D spectrum as five consecutive stages 
(see Figure 8).33 The stages are briefly explained below. This is followed by an analysis of Switzerland's 
position in relation to vaccine research and development. These five stages – where possible – are 
examined in respect of their stakeholders, financing and productivity, and any potential options for 
improvement are described. 
 

 

Figure 8: Overview of the R&D spectrum 

1) Results-oriented basic research: Results-oriented basic research refers both to experimental and 
theoretical work based on the acquisition of new findings by observable facts (for example the 
identification of new pathogens and the investigation of their biology). 

2) Use-inspired basic research: Use-inspired basic research focuses on two aspects. Firstly, the 
contribution to scientific progress; secondly the contribution to the solution of a practical problem 
(translational research) (for example the identification of viral components that trigger an immune 
response, vaccine design or animal studies on efficacy and tolerability). 

3) Applied research (and relevant technology development): In the third stage, which combines 
applied research with the relevant technology development (translational research), both knowledge 
and skills are (further) developed and refined with the aim of finding a solution for practical problems 
(examples include clinical trials for a vaccine to test tolerability, efficacy, effect and safety). 

4) Product and process development: During product and process development, series- and 
market-oriented product development is prepared, and the previously created potentials are 
translated into specific, marketable products (for example the manufacture of a vaccine candidate 
from the clinical trials and its optimisation). 

5) Innovation on the market: In this stage, the product is placed on the market after it has been 
authorised by Swissmedic and its reimbursability confirmed by the FOPH, and the vaccine is 
manufactured and distributed (examples include real-world evidence (RWE) studies, which start 
after authorisation and measure the efficacy or rare side effects under real-world conditions).34  

 

 

 

 

                                                      
33 SNSF website, Anwendungsorientierte Grundlagenforschung, 2021. 
34 Chapter on "Grundlagenforschung und deren Differenzierung zu einem gesellschaftlichen Subsystem" in Maier, 

M., Institutionen der ausseruniversitären Grundlagenforschung, 1997. SNF Website, Anwendungsorientierte 
Grundlagenforschung, 2021. technopolis group, Use-inspired basic research at SNSF, May 2017. 
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R&D players 

The R&D players are first identified. As shown by Figure 9, a range of players along the vaccine R&D 
spectrum exists in Switzerland. The focus below is specifically on academic research and on companies. 

 

 

Figure 9: Skills in vaccine-related research35 

1) Results-oriented basic research: 2) Use-inspired basic research and 3) Applied research (and 
relevant technology development) 

Academic research in Switzerland covers a broad range of subjects. Based on the analysis of the 
research websites of selected universities and university hospitals, scientific know-how on basic 
research is spread across the whole of Switzerland (see Figure 10). 

The broad research spectrum is apparent when the individual skills that exist at the various locations 
are considered. The skills required for results-oriented basic research exist in abundance,36 and are 
employed in the research projects in varying depths. Typical skills include: 

 Epidemiology: Analysis of the spread of pathogens and the effects of interventions 
 Virus detection: Identification of possible priority pathogens 
 Virus biology: Fundamental understanding of viral functioning, viral growth, pathogenicity factors, 

etc. 
 Virus analysis: Identification of the viral components that trigger an immune response, particularly 

the challenge of possible unknown pathogens 

The skills employed in use-inspired basic research and applied research (and relevant technology 
development) cover the following areas:  

 Immunology: Whether, and if so how, the host develops an immune response against the pathogen 
of interest 

 Vaccine design: Deciding which viral component(s) and additional substances should be included 
in the vaccines 

 Animal studies: Analysis of the efficacy and tolerability of a vaccine 
 Clinical studies: Availability of high-quality clinical studies of vaccine candidates; infrastructure, 

facilities and know-how37 
 

                                                      
35 technopolis group, Use-inspired basic research at SNSF, May 2017. 
36 Lambert, P.H. & Podda, A.N., Education in Vaccinology: An Important Tool for Strengthening Global Health, 

frontiers in immunology, 24.5.2018. 
37 ibid. 
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Figure 10: Distribution of scientific know-how across selected universities and hospitals38 
 

However, a detailed analysis of the Swiss university landscape has shown that – despite a substantial 
number of vaccine-related research projects – Switzerland only has one professorship in vaccinology. 
This professorship is established at the University of Geneva and has existed since 2000. The 
professorship is a partner in a major European programme (ADITEC project, "Advanced Immunization 
Technologies"), which comprises a network of 42 research partners in 13 countries. ADITEC was 
launched in 2011 and is funded through the 7th EU Framework Programme for Research and 
Innovation. It is designed to enable the development of a new generation of more effective vaccines. 
The Geneva professorship has received funding to the tune of over one million euros and is a member 
of the committee that monitors the programme from the scientific standpoint.39 

Since it is the only one currently in existence, continuity must be ensured for this professorship. Given 
the aims of the vaccine strategy, the extent to which the subject is adequately supported by one 
professorship or whether further professorships are needed should be discussed. If necessary, this 
competency should also be secured and extended in an international alliance. 

A further challenge in connection with the universities is the fact that research progresses continually 
and gradually; new projects frequently emerge from old ones. Doctoral studentships and postdoc 
positions are usually of limited duration – SNSF funding is restricted to four years for doctoral students 
and five years for postdocs.40 The temporary nature of contracts is a competitive disadvantage 
compared to employment contracts in the private sector and encourages the potential loss of academic 
and technical expertise. It is evident that where the number of permanent posts has been increased, the 
impact on continuity and the underlying projects has been positive. 

Conflicting goals also exist between scientific productivity and the patent system. Doctoral students, 
postdocs and faculties need peer-reviewed publications and funding for their projects. So on the one 
hand, there is the pressure to publish from the standpoint of basic research, and, on the other, a pressure 

                                                      
38 University of Basel (www.unibas.ch) University Hospital Basel (www.unispital-basel.ch), University of Bern 

(www.unibe.ch), Inselspital | University Hospital Bern (www.insel.ch), Swiss Federal Institute of Technology 
(www.epfl.ch), Lausanne University Hospital (www.chuv.ch), University of Geneva (www.unige.ch), Geneva 
University Hospitals (www.hug.ch), ETH Zurich (https://eth.ch), University Hospital Zurich (www.usz.ch), 
University of Zurich (www.unizh.ch), Spiez Laboratory (www.spiezlab.admin.ch) and Università della Svizzera 
italiana (www.usi.ch). 

39 Geneva University Hospitals website, Vaccinology Center, last updated 6.5.2021. 
40 SNSF, Leaflet about categories of employees, eligibility windows and duration of employment, March 2018. 
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of secrecy from the standpoint of companies in order to remain attractive for future investors.41 Whether 
the expense of applying for a patent so early in the research is really worthwhile is difficult to predict. 
But if a patent is not applied for, companies involved in the later stages of the R&D spectrum, particularly 
stages 4 and 5, are less interested in taking part in research projects. 

The fact that a patent expires after 15 years also has to be considered. Prior to the COVID-19 pandemic, 
the development of a vaccine often took one or two decades, which has further reduced the interest of 
industry.42 

Universities in Switzerland (see Figure 10) that are viewed as leaders in vaccine-related research are 
also spread right across the country. Although a certain level of cooperation takes place between the 
various institutes, in discussions experts highlighted various options for improvement here, e.g. 
strengthening site-related regional hubs. 

4) Product and process development and 5) Innovation on the market 

Companies play an important role at various stages of the R&D spectrum. But their contribution is crucial 
in the last two stages, where they are the only players involved. The Swiss biomedical sector is 
extensive. Swiss Biotech, for example, lists 193 companies that are involved in therapeutics or 
vaccines.43 

Therapeutics/vaccine companies can be subdivided as follows: 

 Biotech companies, e.g. for manufacture: In 2017, Lonza launched the innovative 
biomanufacturing concept of Ibex® Solutions, which has played a vital role in ramping up the 
production of the COVID-19 vaccine. 

 Pharma, incl. vaccine R&D and/or manufacture: Moderna/Lonza, Bachem, Janssen Cilag 
 Pharma, incl. development of COVID-specific therapeutics: Humabs Biomed, Vir 

Biotechnologies, Molecular Partners, Novartis 
 MedTech, e.g. supplying diagnostics: Roche, Quotien, Ender, MosaiQ, Biolytix 

The industry also plays an important role in project financing and implementation (see Figure 12 National 
R&D funding). For example, important research and development projects are funded and implemented 
by a comprehensive industry network. However, these two strands – general research establishments 
and private pharmaceutical companies – tend to operate independently of each other. Any synergies, 
for example, are not currently exploited effectively.44 One example of the effective exploitation of 
synergies is the HPV vaccine development at the University of Rochester (see case study on this subject 
below). 
 

Case study: HPV vaccine development 

The example of the HPV vaccine development at the University of Rochester illustrates how vaccine 
projects can be developed into a finished vaccine product from basic research when two parties – in 
this case the universities and private pharmaceutical companies – network and cooperate (see 
Figure 11). 

 

                                                      
41 FOPH website, Boosting Switzerland as a centre of biomedical research and technology, last updated, 

28.5.2019. technopolis group, Use-inspired basic research at SNSF, May 2017. 
42 Wellcome website, Explainer: How have Covid-19 vaccines been made quickly and safely? 21.1.2021. The 

History of Vaccines Website, Vaccine Development, Testing, and Regulation, last update 17.1.2018. IFPMA, 
The Complex Journey of a Vaccine, The Steps Behind Developing a New Vaccine, 2019. 

43 Swiss Biotech Website, The Swiss Biotech Directory (viewed on 28.10.2021), 2021. 
44 SNSF website, Use-inspired basic research:, 2021. swissuniversities White Paper. The Role of Higher 

Education Institutions in Open Innovation, 1.4.2020. 
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Figure 11: Expertise associated with the HPV vaccine45 

The HPV vaccine was approved more than 20 years after the start of the key research work in this 
field. A series of scientists, including Harald zur Hausen (Freiburg, Germany), Ian Frazer (University 
of Queensland), William Bonnez, Richard Reichman and Robert Rose (University of Rochester) and 
their colleagues simultaneously carried out research in numerous areas connected with HPV and the 
development of virus-like particles, the main constituent of the HPV vaccine. In animal tests conducted 
in Rochester in 1990, rabbits were immunised with virus-like particles, causing the HPV-VLPs to 
trigger an immune response. The next stage was patenting and licensing. The University of Rochester 
licensed the technology in 1993 to a company that was then bought out by American Home Products. 
The patent was returned to the university in 1994. It was subsequently kept on ice until Robert 
Goodwin, at that time a specialist in technology transfer, helped secure the crucial funding for the 
vaccine development by MedImmune46. MedImmune produced sufficient quantities of the vaccine for 
the first human trial, which took place in Rochester – Phase I with 64 people. This proved that the 
VLPs were safe and triggered an antibody response. MedImmune subsequently licensed the 
technology to GSK, although this delayed further testing on humans. Meanwhile, Rochester began 
working with Merck. There was a series of patent disputes, but in 2005 the Rochester team was 
granted a European patent for HPV16, followed shortly thereafter by an Australian patent. Harald zur 
Hausen was awarded the Nobel prize for his work. On the basis of many years of academic research, 
several new HPV vaccines had reached Phase III clinical trials, or even received authorisation, 
including Gardasil from Merck and Cervarix from GlaxoSmithKline. Without this research and the 
subsequent business support, this outcome would not have been achieved.47 

  

                                                      
45 Rochester Review, A Cancer Vaccine Is Born, Vol. 68, No. 3, Spring 2006. EurekAlert! website, US patent 

awarded for Rochester's pioneering HPV vaccine work, 22.11.2011. 
46 Now AstraZeneca. 
47 Rochester Review, A Cancer Vaccine Is Born, Vol. 68, No. 3, Spring 2006. EurekAlert! website, US patent 

awarded for Rochester's pioneering HPV vaccine work, 22.11.2011. 
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R&D funding 

Research in the defined spectrum – from results-oriented basic research through to innovation on the 
market – requires considerable financial resources, hence the need to examine, in the second stage, 
how funding across the five stages is structured generally in Switzerland. Where possible, specific 
reference is made to vaccine-related R&D. 

Overarching R&D funding 

In 2019, a total of CHF 22.9 billion was available for all R&D in Switzerland. Almost two-thirds of this, or 
65%, was contributed by the private sector. The state-funded R&D accounted for 27%, i.e. slightly below 
the European average of 30% in 2018. Finally, 6% of the R&D Investment originated from abroad, e.g. 
the European Commission/Horizon 2020, and 2% from other sources in Switzerland (see report on 
"Research and Innovation in Switzerland 2020").48 

Not only has the private sector contributed most of the R&D investment, it has also carried out a large 
proportion (68%) of the projects. Based on the publicly accessible information provided by SNSF 
("Intramuros Bund"), government establishments only carry out 1% of the projects themselves, whereas 
29% of the projects are conducted in the universities.49 

The SNSF receives approx. CHF 1 billion a year from the federal government. The rest of the state-
funded R&D is distributed by the government as follows: In 2019, the national universities received 
around CHF 2.1 billion in indirect funding, CHF 860 million was contributed to the EU or to other 
countries50, the rest of the direct funding amounted to CHF 350 million, Intramuros Bund (R&D by the 
federal government) received CHF 214 million and Innosuisse CHF 153 million.51 

The various national funding mechanisms that exist in Switzerland support research in differing phases. 
Across the R&D spectrum this produces the following picture52: 

1) Results-oriented basic research: Supported in Switzerland mainly by the SNSF 
2) Use-inspired basic research: Funded by the SNSF, the BRIDGE programme53 and by private R&D 
3) Applied research (and relevant technology development): Funded mainly by Innosuisse, the 

BRIDGE programme and by private R&D 
4) Product and process development: Funded mainly by private R&D with contributions from 

Innosuisse 
5) Innovation on the market: Funded mainly by private R&D 

 

                                                      
48 SNSF website, Data Portal, How much money does Switzerland invest in research and development? 

23.9.2021. SERI website, Research and Innovation in Switzerland 2020, as at 5.3.2021. 
49 SNSF website, Data Portal, How much money does Switzerland invest in research and development? 

23.9.2021. 
50 Examples of international organisations and research programmes that received government contributions in 

2008: CERN (European Laboratory for Particle Physics, CHF 20 million), EMBL (European Molecular Biology 
Laboratory, CHF 4.8 million), ESA (European Space Agency, CHF 156 million), FP (European Union Framework 
Programmes for research, CHF 240 million). Source: FSO, International aspects of Swiss research and 
development in 2008, 17.5.2011. 

51 SNSF website, Data Portal, How much money does Switzerland invest in research and development? 
23.9.2021. 
52 technopolis group, Use-inspired basic research at SNSF, May 2017. SNSF website, Use-inspired basic 

research, 2021. 
53 BRIDGE (www.bridge.ch) is a joint programme managed by the SNSF and Innosuisse. BRIDGE is a new 

funding programme at the interface between basic research and science-based innovation and therefore 
supplements the sponsorship activities of the two organisations. 
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Figure 12: National R&D funding54 

 

As shown in Figure 12, fewer financial resources tend to be available for applied research (and relevant 
technology development) than for other areas of the R&D spectrum.55 

1) Results-oriented basic research 

As already mentioned, the SNSF is one of the significant sponsors in this area. In addition to the funding 
from the SNSF for projects and programmes, the European Framework Programmes for research and 
innovation are an important external source of research funding and cooperation for Switzerland. In the 
absence of a new framework agreement, Switzerland now has the status of a non-associated third 
country in the context of the Horizon Europe Research and Innovation programme (2021–2027). This 
means that, although Switzerland can still be involved in collaborative projects, it is not allowed to 
coordinate them. The funding for the Swiss project partner is provided not by the European Commission 
but by the State Secretariat for Education, Research and Innovation (SERI) for the entire duration of the 
project. This represents a potential risk to the promotion of Swiss science, since the solution is currently 
presented as transitional funding and no long-term replacement is yet in place.56 

The SNSF P3 database and the European CORDIS database were screened for "vaccine" projects 
since 2015 in order to further analyse the support for basic vaccine research and its place in the context 
of the European community57. The projects listed in these databases are primarily focused on basic 
research. A total of almost 750 projects were found (just under 200 under Swiss leadership and almost 
550 under EU leadership58), of which around a quarter were financed by the SNSF, and 4.6% of the 
overall expenditure came from the SNSF.59 Taking the size of the population into account, this 
expenditure on vaccine-specific basic research in Switzerland per inhabitant was roughly twice as high 
as in the EU. Nominally, this confirms the impression that basic research in Switzerland enjoys 
considerable financial support. 

                                                      
54 technopolis group, Use-inspired basic research at SNSF, May 2017. SNSF website, Use-inspired basic 

research, 2021. Note: The size of the bars is not proportional to the funding. 
55 ibid. 
56 SNSF website, Horizon Europe: SNSF transitional measures starting October, 24.9.2021. 
57 A single keyword was selected in order to avoid potential differences in the search function. Additional searches 

have shown that "vaccine" empirically provided the most relevant results. 
58 These are EU-funded projects. If projects funded at national level were also included, the figures would 

probably be significantly higher. 
59 SNF website, Research database P3, search for "vaccine", September 2021. European Commission website, 

CORDIS research results of the EU, search for "vaccine", September 2021.  
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On the other hand, an analysis of the funding per project produces a more varied picture. The average 
funding of vaccine-related projects under EU leadership is around CHF 3.5 million per project. By 
contrast, the average funding of vaccine-related projects under Swiss leadership is approx. CHF 
470,000 per project. This corresponds to less than 15% of the funding available in the EU (see 
Figure 13).60 

This could allow conclusions to be drawn about the type and scope of the respective projects, for 
example on their duration, the size of the team and their ambition, and requires further investigation. 
The comparatively higher cost base – partly as a result of the high labour costs in Switzerland, including 
for research personnel – also needs to be taken into account.61 

In summary, it can be stated that Switzerland sets up an impressively large number of vaccine-related 
projects per head compared to the EU. However, there is evidence to suggest that projects tend to be 
provided with limited funding, which could have a negative impact on their scope and average duration. 
But this requires further investigation before a firm conclusion can be drawn on this point. 

 

Figure 13: Vaccine projects since 2015 

2) Use-inspired basic research and 3) Applied research (and relevant technology development) 

In the second and third areas of the R&D spectrum, Innosuisse, as the federal government's second 
sponsoring agency (next to the SNSF), is an important source of financial support. Innosuisse supports 
science-based innovations, including innovation projects, start-ups, internationalisation and 
networking.62 

To estimate the Innosuisse funding for research and innovation projects, particularly for applied vaccine 
research projects (stages 2 & 3), the Aramis database63 was searched for "vaccine" projects. Since 
2015, a total of 63 projects with approved overall funding of CHF 57.3 million were identified. These 
projects focused on innovative applied research.64 
  

                                                      
60 SNSF, How much money does Switzerland invest in research and development? 23.9.2021. UNESCO Institute 

for Statistics, Global Investments in R&D, Fact Sheet No. 59, June 2020. SERI, Swiss participation in Horizon 
Europe and related programmes and initiatives, Information as at 20.10.2021. 

61 SNF, Annex 12: Salary ranges, guidelines for employees in SNSF-funded projects and blankets amounts for 
social security contributions, Version 24.9.2019. Academic Positions Website, PhD, Postdoc, and Professor 
Salaries in Germany, 2021. CNRS, Join CNRS, Become a CNRS Researcher or Research Engineer, January 
2007. 

62 Innosuisse website, Innosuisse – Swiss Innovation Agency, 2021. 
63 Aramis only includes those projects managed by Innosuisse in the database. The projects are entered by 

Innosuisse. 
64 Aramis website, Project search, 2021. 
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The projects listed in the Aramis database cover a range of subjects, including65: 

 Preclinical development of a next-generation live vaccine against SARS-CoV-2 
 European HIV Vaccine Alliance (EHVA): an EU platform for the discovery and evaluation of novel 

prophylactic and therapeutic vaccine candidates 
 Innovative approach for a pan-Ebola vaccine and analysis of the reactions of adults and children to 

the Ebola vaccine 
 Manufacturing process for cold-chain independent virosome-based vaccines 

It is more difficult to obtain information on the funding of clinical trials, particularly because such studies 
are often financed by private companies and are therefore not listed in the most important databases. 
Consequently, several databases were searched to find the total number of clinical vaccine studies, 
without focusing on vaccines against common pathogens, but excluding cancer studies. The total 
number of clinical studies serves as a basis for the further analysis of applied research with the relevant 
technology development (stage 3). 

A total of 306 vaccine-related studies were found in the Swiss kofam database for clinical trials.66 The 
clinical vaccine trials in Switzerland are distributed over various phases. A more detailed analysis of 
vaccines against specific pathogens identified a high-calibre study: the VSV-ZEBOV Geneva Vaccine 
Trial against Ebola virus disease – a randomised, double-blind, placebo-controlled phase I/II dose-
finding study with several centres. The vaccine was originally developed by the national microbiological 
laboratory in Canada, and the study was conducted by the University Hospital of Geneva under the 
leadership of Professor Claire-Anne Siegrist MD.67 

No other such high-calibre studies could be found and they therefore appear to be relatively rare in 
Switzerland. Even rarer are phase II/III studies for novel vaccines conducted in Switzerland. This 
accords with the findings obtained during the interviews with experts. And yet, trials in phases I to III are 
crucial for successfully bringing a vaccine to market. 

As illustrated in Figure 12 (National R&D funding), less financial support tends to be available in stages 
2 & 3 of the R&D spectrum. The decreasing financial support earmarked for applied research also affects 
vaccine-specific areas; various discussions with experts have confirmed this picture of a prevailing 
funding gap. This has caused certain projects to be terminated as early as the basic research stage. 

4) Product and process development and 5) Innovation on the market  

Since product development and market launches are funded primarily by the private sector, limited data 
are available on financing. Generally-speaking however, vaccines are considered to be capital intensive, 
requiring substantial investment and ongoing expenditure for production equipment, facilities and staff. 
This reduces the general attractiveness of vaccines for pharmaceutical companies.68 

Before the outbreak of the COVID-19 pandemic, when the prospects of profits from R&D on infectious 
diseases were relatively poor, vaccines were not the main focus of the strategic thrust of many leading 
pharmaceutical companies.69 For example, both Baxter and Novartis have withdrawn from the vaccines 
sector in recent years, partly due to the unattractive financial prospects. Major bottlenecks arose at times 
even for routine vaccines.70 

The funding invested in R&D in vaccines by the pharma industry based in Switzerland has tended to 
decline in recent years. However, it remains to be seen whether, and if so for how long, the COVID-19 
pandemic will increase the attractiveness of vaccine-related R&D for pharmaceutical companies. 

 

                                                      
65 ibid. 
66 Kofam website, SNCTP (Swiss National Clinical Trials Portal), Searching for a clinical trial, 2021. 
67 Los Angeles Times, Side effects temporarily halted Ebola vaccine safety trial, 8.4.2015. ClinicalTrials.gov, VSV-

ZEBOV Geneva Vaccine Trial (VSV-ZEBOV), 10.11.2014. 
68 Access to Medicine Foundation, Access to Medicine Index 2018, November 2018. 
69 ibid. 
70 Douglas, R.G. & Samant, V.B., The Vaccine Industry, Plotkin's Vaccines. 2018: 41-50.e1. Fierce Pharma, 

Novartis bids farewell to vaccines with $7.1B sale to GSK, 22.4.2014. swissinfo.ch, With no prospects for profits, 
big pharma neglects new infectious diseases, 6.3.2021. 
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R&D productivity 

Having considered the R&D players and the financial support for R&D, the focus now turns to the results 
of the activities, i.e. R&D productivity. An important indicator for scientific results in the early stage of 
the research spectrum is the number of peer-reviewed publications. However, for the last two stages of 
the research spectrum, i.e. product and process development (stage 4) and innovation on the market 
(stage 5), novel vaccines that have already been authorised are considered. 

1) Results-oriented basic research:, 2) Use-inspired basic research and 3) Applied research (and 
relevant technology development) 

Swiss research institutions produce a lot of publications. As a percentage of the global publications, 
Switzerland is ranked 20th; 1.1% of all scientific publications originate from Switzerland. If the number 
of publications is broken down by population, Switzerland even takes the lead, with over 7,000 
publications per million inhabitants. Most Swiss publications originate from universities (71%), the 
remainder from research institutes (14.8%), private companies (8.5%) and international organisations 
(5.6%).71 Moreover, Switzerland produces more scientific publications per inhabitant – as listed since 
2010 in PubMed72 on the subject of "vaccines" – than Germany, France, Italy or the United Kingdom 
(see Chapter 6.2 in the annex). 

4) Product and process development and 5) Innovation on the market  

The productivity of the last two stages of the R&D spectrum can be measured by the number of novel 
vaccines for new diseases placed on the market. Over the last 25 years, vaccines for just nine new 
epidemic diseases (i.e. diseases for which no protection in the form of vaccines was previously 
available) have been brought to market. 

However, Swiss vaccine players have played a key role in the development of just one of these vaccines, 
Ervebo (see Table 2), and this was limited to the first stages of R&D. Although early clinical trials for this 
vaccine were conducted in Switzerland, during the subsequent development and clinical trials, the Swiss 
players only had a limited role. This also applies to other authorised vaccines as well as to the 
development of the four COVID-19 vaccines currently authorised in the EU73, in which Switzerland 
played no active part. 
  

                                                      
71 SERI website, Scientific publications in Switzerland, 2008-2018, 2020. 
72 PubMed (www.pubmed.ncbi.nlm.nih.gov) is a database with over 33 million citations for the global biomedical 

literature from MEDLINE, life science journals and online books. It is maintained by the NIH National Library of 
Medicine (NLM) and the National Center for Biotechnology Information (NCBI). 

73 Moderna, BioNTech/Pfizer, Janssen and AstraZeneca. Whereas Janssen has an R&D site in Switzerland, the 
COVID-19 vaccine was developed at its Leiden site in the Netherlands. NL Times, Leiden developed Covid-19 
vaccine submitted to EMA for approval, 16.2.2021. 
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Key role of Switzerland in R&D Limited or no role of Switzerland in R&D 

Ervebo for protection against Ebola Zaire 
(Merck) 

LYMErix, a vaccine against Lyme disease 
(GlaxoSmithKline)74 

 Pneumococcal conjugate vaccine Prevnar (Wyeth)75 

 Zostavax, a vaccine against shingles (Merck) 

 Gardasil and Cervarix, vaccines for the prevention of cervical 
cancer (Merck and GlaxoSmithKline respectively) 

 Rotarix, a novel vaccine against rotavirus infection 
(GlaxoSmithKline) 

 Trumenba and Bexsero, vaccines against group B 
meningococcal disease (Pfizer and Novartis respectively) 

 Vaxchora for the prevention of cholera (PaxVax)76 

 Dengvaxia, a vaccine against Dengue disease caused by 
serotypes 1-4 (Sanofi Pasteur)77 

Table 2: Overview of vaccines placed on the market (period: 1998 to present)78 
 
Furthermore, while the publication figures might give the impression that Switzerland is very active in 
the area of clinical trials for vaccines, the analysis of the vaccine-related research groups, the funded 
projects and the recently authorised vaccines shows that the focus is primarily on basic rather than 
applied research (and relevant technology development). This finding was also confirmed in the 
interviews with experts. 

Conclusions 

The aim of this part of the chapter was to analyse Switzerland in relation to the vaccine-related research 
and development activities and identify possible areas for improvement. During the analysis, various 
indicators emerged showing how Switzerland can build on its position as a leading location for R&D and 
make progress in terms of the aims of the vaccine strategy. 

R&D players: Relevant R&D players in the field of vaccines exist in Switzerland across the whole R&D 
spectrum. It has become evident in this context that: 

 despite a substantial number of vaccine-related research projects, just one professorship for 
vaccinology exists in Switzerland; 

 the limited duration of doctoral student and postdoc posts signifies a potential loss of academic and 
technical expertise79; 

 conflicting goals exist between scientific productivity and the patent system, which could discourage 
companies from being willing to take part in research projects; and 

 sharing between the various vaccine players is limited (particularly between research and industry). 

  

                                                      
74 Discontinued due to poor sales figures. 
75 Now Pfizer. 
76 PaxVax is now called Emergent Travel Health, Inc. Its production and distribution in the USA were temporarily 

discontinued due to the COVID-19 pandemic and the substantial decline in international travel. FDA website, 
CBER-Regulated Products: Current Shortages, last updated 10.8.2021. 

77 EMA website, Dengvaxia, last updated on 19.5.2020. 
78 Immunization Action Coalition Website, Vaccine Timeline, last updated 21.10.2021. 
79 This is a general problem rather than one specific to Switzerland. 
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R&D funding: Switzerland possesses various funding mechanisms across the entire R&D spectrum 
and spends an above average amount, around 3%, on R&D as a percentage of GDP. However, R&D 
expenditure across the whole R&D spectrum appears to be on a downward trend. 

  Thus, the general R&D expenditure as a proportion of GDP has fallen in the most recent period for 
which figures are available (2015-2017). Although SERI secures funding in the context of the 
European Framework Programmes for research and innovation (e.g. Horizon Europe), Swiss 
institutions are less attractive as research partners because of Switzerland's non-associated status, 
thereby limiting the possibilities for cooperation. Finally, the investment in vaccine-related R&D by 
pharmaceutical firms has declined as a result of their withdrawal from this sector (e.g. Novartis); 

 R&D in Switzerland is predominantly financed and conducted by industry; 

 In connection with applied research (and relevant technology development), there appears to be a 
certain funding gap (take, for example, the basic research focus of SNSF, low number of clinical 
studies). 

R&D productivity: As regards R&D productivity, on the whole Switzerland appears to be well positioned 
when it comes to academic research in vaccines. But: 

 The focus is on basic research (stages 1 & 2 in the R&D spectrum); 

 Switzerland is not so well established when it comes to applied research and relevant technology 
development (incl. animal studies and clinical trials that are significant for vaccine studies); 

 Swiss vaccine stakeholders have hardly brought any vaccines onto the market in recent years. 
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3.2 Field of analysis 2: Technology analysis and value-added chain 

Summary 

The analysis of the most prominent vaccine technologies has shown that, in respect of reaction time, 
technological flexibility, production speed and other evaluation criteria, the focus of the vaccine 
strategy should prioritise the following four technologies: 

 Next-gen: mRNA, recombinant viral vectors 
 Classical: protein subunit, virus-like particles 

The prioritised technology mix ensures a wide coverage of the most threatening pathogens. However, 
the specific pathogen that will trigger a future epidemic or pandemic is not known. Nor is it clear, 
therefore, which vaccine technology will be appropriate for the production of an effective vaccine. 
Consequently, part of the technology analysis explored how maximum flexibility can be achieved in 
relation to the production of various vaccine technologies. The analysis revealed that production sites 
planned and constructed on a multi-modal basis theoretically offer the advantage of being able to 
react dynamically to changes in demand. Accordingly, investment should prioritise such sites. 

The analysis also investigated which elements along the value-added chain of prioritised vaccine 
technologies are critical and scarce, and for which of these technologies and value-added stages 
domestic production is worthwhile in the light of future market trends and Switzerland’s competitive 
advantage. In particular, the production of selected value-added stages of next-gen vaccines would 
strengthen Switzerland's security of supply and its status as a business location. Beyond immunology, 
next-gen vaccines can be used in a wide range of applications (e.g. mRNA in the fields of oncology 
or rare diseases) and are highly profitable. At the same time, Switzerland possesses a competitive 
advantage for some of the relatively challenging value-added stages thanks to its prevailing expertise 
and the availability of highly-qualified specialists. 

Appropriate solutions for ensuring access to input factors that cannot be produced (in sufficient 
quantities) in Switzerland include – ideally risk-neutral – nearshore contracts and possibly stockpiling 
by the respective producers (along the lines of the mandatory stockpiling of medicines, foods or 
petroleum). 

Introduction 

The previous chapters addressed the priority pathogens against which the Swiss public may need to be 
protected (Chapter 3.1.1) and identified the research and development structures in Switzerland that 
must to be optimised in order to produce effective vaccines against epidemic- and pandemic-related 
pathogens and bring them to market (Chapter 3.1.2). 

The following chapter focuses on two aspects: First, part 3.2.1 analyses what vaccine technologies and 
what combinations have the potential to ensure that the Swiss population enjoys a rapid, flexible and 
adequate supply of vaccines (see Chapter 2.1). After prioritising two classical and two next-gen vaccine 
technologies for Switzerland in the first part, the second part of this chapter (3.2.2) investigates 1) what 
elements along the vaccine value-added chain of the prioritised technologies are particularly critical and 
scarce, 2) the current status of the supply situation in Switzerland and 3) how access to these elements 
can be guaranteed particularly in an epidemic or pandemic scenario. 

3.2.1 Field of analysis 2.1: Understanding of technology 

Introduction 

The most prominent vaccine technologies will be presented and compared with each other in this field 
of analysis. The aim is to identify those technologies that are most important for Switzerland. 

This list is not exhaustive. In particular, as yet unexplored immunisation options are not included. As 
regards this limitation, it should be mentioned at this point that, if this assessment had been made five 
years ago, mRNA vaccines would not have been under consideration. It should also be borne in mind 
that our knowledge of the existing vaccine technologies will continue to grow and potentially affect the 
assessment. Hence this assessment is a snapshot that reflects the current state of science and 
technology. 
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Analysis results 

Various vaccine technologies exist and can be subdivided into "next-generation" (next-gen) and 
"classical" technologies (see Figure 14). Next-gen technologies include recombinant viral vectors 
(RVV), DNA and mRNA vaccines and vaccines based on antigen-presenting cells (APC). The classical 
technologies include the whole-inactivated virus, the live-attenuated virus, the protein subunit and 
vaccines based on virus-like particles. 

The main difference between the two groups lies in the production process. Whereas sequence 
information is sufficient for vaccine manufacture in the next-gen technologies, in the classical 
technologies the virus first needs to be cultured for the subsequent production process (although 
production without the virus is also possible for protein subunits and virus-like particles, depending on 
the pathogen in each case). The two groups also differ in respect of their maturity; the public profile of 
next-gen technologies has been raised particularly by COVID-19, and the scientific findings in this area 
are still relatively young. Classical technologies, on the other hand, have been researched and applied 
for years. Consequently, further developments are more likely to emerge in the next-gen technologies. 

 

 

 

Figure 14: Different vaccine technologies80 

An evaluation grid was constructed to assess the vaccines in terms of their use in the event of an 
epidemic or pandemic. As shown in Figure 15, the evaluation grid is based on two types of criteria with 
various underlying subcriteria. The aims of the vaccine strategy in respect of the ability to respond in an 
epidemic or pandemic form the basis for the "priority evaluation criteria". These were weighted as twice 
as important as the "other central evaluation criteria". The safety aspect was deliberately not included 
as a criterion, as safety must be mandatory for all technologies. 

 
 

                                                      
80 Figure modified from Van Riel, D. & De Wit, E., Next-generation vaccine platforms for COVID-19, nature 

materials, 23.7.2020. 
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Figure 15: Evaluation criteria for vaccine technologies 
 
Six evaluation criteria were rated as priority criteria for the aims of the vaccine strategy:  

1) Reaction time: The time required from the identification of a pathogen with epidemic potential 
through to authorisation. The Swiss vaccine strategy aims to minimise the reaction time and, in the 
best-case scenario, reduce it to a maximum of 12 months. 

2) Speed and volumes of production: The speed of production and the possible production quantity. 

3) Technological flexibility: The flexibility of a technology that can be applied with an existing 
production infrastructure and the available equipment to manufacture various vaccines against 
different pathogens (e.g. different mRNA vaccines against different pathogens in quick succession, 
without technology transfer). From the standpoint of the aims, it would be ideal to minimise the 
adaptation needed in order to be able to react quickly and flexibly to dynamic threat scenarios. 

4) Spectrum of pathogens: The ability of a technology to cover a broad spectrum of pathogens, based 
on their biology and pathogenesis. This criterion is relevant since it is not possible to predict which 
pathogens will cause the next infectious disease (see Chapter 3.1.1). For the Swiss vaccine 
strategy, it is therefore important to rely, in general, on technologies that cover as broad a spectrum 
of pathogens as possible and that can be used, in particular, against those pathogens that are 
especially relevant (see Chapter 3.1.1). 

5) Supply and cooperation: The status of the supply of materials that will probably be required for 
future vaccines. The extent to which a limited supply scenario or bottleneck can potentially be 
remedied through cooperation with companies and/or countries will also be analysed. The aim is to 
ensure (self-sufficient) supply for Switzerland in specific aspects, with a geographical focus on 
European collaborations and partnerships. 

6) Experience: A combination of two components: Use in science (e.g. against how many pathogens 
is a vaccine available based on this technology, how frequently is it used and for how long?) and 
the current scientific status (e.g. is the technology still in clinical trials or has authorisation already 
been granted?). The greater the experience with a vaccine technology, the less that remains 
"unknown". This will probably have a positive impact on the period to market launch, costs, 
production efficiency etc. Compared to new vaccine technologies, well-established ones probably 
require fewer dosage studies and/or shorter clinical trials. The official authorisation process might 
also be shorter. In light of the aims of the Swiss vaccine strategy, these aspects are important (e.g. 
high flexibility and shorter response time). 
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Seven other evaluation criteria were rated as important and are therefore also included in the evaluation: 

1) Complexity of production: Different pathogens require different systems and/or biosafety levels 
for production. 

2) Shelf life and storage temperature: Various shelf lives and storage temperatures that must be 
taken into account in logistics and distribution. 

3) Costs: Assessment of the costs of development and production of the respective technology. 

4) Immunogenicity: In an ideal scenario, a vaccine is highly immunogenic and one dose leads to a 
strong and long-lasting immune response. For certain technologies, adjuvants (effect enhancers), 
multiple doses or boosters may be needed to achieve a sufficient level of immunogenicity. 

5) Immune response: The specific immune response that is stimulated (B and/or T cells). 

6) Excluded individuals: Certain technologies are not suitable for immunocompromised individuals 
or those with specific allergies or for certain age groups. 

7) Administration: Medical or trained personnel are needed to administer vaccinations. Certain 
methods require additional training and/or equipment. 

All eight technologies were evaluated in relation to each other according to the 13 criteria. This 
evaluation produced a selection of focus technologies for Switzerland's vaccine strategy (see Figure 16). 

Figure 16: Evaluation matrix for the vaccine technologies 

Four technologies are selected for Switzerland's vaccine strategy: two next-gen technologies (mRNA, 
RVV) and two classical technologies (protein subunit, virus-like particles). This selection is based on an 
evaluation of the 13 criteria in which mRNA, protein subunits, RVV and VLP were rated the best. The 
evaluation is summarised in Table 3 and described in more detail in Annex 6.3. 
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Criterion 
Highest 
rating 

Reasons 

Reaction time DNA, mRNA   Work on the vaccine only requires sequence information for 
the pathogen 

 Comparatively fast manufacture by biochemical processes 

Speed and 
volumes of 
production 

mRNA  Produced by biochemical reaction based on in vitro 
transcription 

 Compared to cell and virus culture, simple, quick and 
possible with low production volumes 

Technological 
flexibility  

APC, DNA, mRNA   Maximum ability to produce vaccines for various pathogens 
in the same production facility 

Spectrum of 
pathogens  

Protein 
subunit  

 In theory, all surface and structural proteins, as well as 
required non-structural proteins, can be manufactured 

Supply and 
cooperation  

mRNA  Require comparatively few constituents 
 Can be produced in small quantities 
 Substantial production capacities available in Switzerland 

(Lonza, Moderna) and Germany (BioNTech) 

Experience  Whole-inactivated 
virus, live-
attenuated virus, 
protein subunit  

 Already been used for decades 
 Various authorised vaccines based on these exist 

Complexity of 
production 

mRNA   Need fewer constituents 
 Can be produced comparatively easily 

Shelf life and 
storage 
temperature 

Virus-like particle, 
DNA  

 Comparatively stable 
 Can be stored, with refrigeration, for several months or even 

years 

Costs mRNA, RVV  Lower costs thanks to: 

 biochemical synthesis 
 standardised production methods 

Immunogenicity Live-attenuated 
virus  

 Very potent and mimics a natural infection 
 Typically requires no adjuvants (effect enhancers) 

Immune response  Live-attenuated 
virus 

 Typically induces the strongest possible cellular and humoral 
immune response 

Excluded 
individuals  

DNA, mRNA, 
protein subunit, 
virus-like particle  

 Tend to be associated with lower risks of critical 
complications 

Administration  Live-attenuated 
virus, mRNA, 
protein subunit, 
RVV, virus-like 
particle, whole-
inactivated virus 

Can be routinely administered by healthcare professionals via: 

 subcutaneous or 
 intramuscular injection 

Table 3: Highest-rated technologies per criterion 

It might be possible to manufacture several prioritised technologies on the same production site. Multi-
modal production facilities enable different products to be produced within a short period on the same 
site using differing technologies (see case study on multi-modal flexibility). Figure 17 shows that the four 
specific prioritised technologies (mRNA, RVV, protein subunits, virus-like particles) are compatible with 
each other in a multi-modal production facility. This means that production facilities do not necessarily 
need to specialise in one technology, but can incorporate several technologies, subject to the 
corresponding investment in the multi-modal infrastructure. 

 

 

Case study: Multi-modal flexibility 

The importance of flexibility in research, development and production in relation to the reaction to 
widely differing pathogens has been highlighted during the course of this analysis. As a result of the 
uncertainty as to which pathogen will trigger a future infectious disease, it is also uncertain which 
vaccine technology will then be appropriate for producing an effective vaccine. However, when such 
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a vaccine is found and is based on a specific technology, the need arises to scale-up this technology 
substantially and as quickly as possible. The question therefore arises as to whether, and if so how, 
production facilities can be designed in such a way that production can be switched quickly from one 
technology to another if necessary,  and which technologies are compatible with each other for this 
purpose. The focus here is particularly on API/DS production. 

A distinction should first be made between two concepts: multi-purpose production facilities81 and 
multi-modal production facilities.82 

In multi-purpose production facilities, different products are manufactured in parallel using defined 
technologies, but are kept physically separate from each other. The production facilities are designed 
and planned for this functionality, and most biologics are currently manufactured in multi-purpose 
production facilities. Example: Monoclonals are manufactured on the first floor and mRNA-APIs on 
the second floor. Switching production to other technologies had not been explicitly envisaged during 
construction and planning. A corresponding technology transfer and renewed licensing can take many 
months and may be associated with fairly major structural alterations. 

In the second type, the multi-modal production facility, different products can be produced within a 
short period on the same site (production suites) using differing technologies. Example: mRNA is 
produced on the second floor in Suite A, but the company now wants to produce DNA there. This is 
now possible with a multi-modal production facility that has been planned, licensed and constructed 
as such, since everything is optimised for conversion. Multi-modal production facilities must satisfy 
various requirements. The installations must be planned and constructed so as to minimise the time 
for the technology transfer and facilitate early GMP certifications for all technologies and products 
that may potentially be used/produced in future. 

Multi-modal production facilities have several advantages over multi-purpose production facilities. 
One advantage is that multi-modal production facilities are able to react dynamically to market 
changes, for example regular changes in demand or external shocks. To this end, they typically 
possess several suites so that several modalities can be manufactured in quick succession and also 
in parallel. The Ibex® Dedicate solution from Lonza is one example of a multi-modal production facility 
that offers a technology-independent solution that can be tailored to a variety of products (incl. 
vaccines).83 

But aside from the advantages, there are also various factors that make it difficult to implement multi-
modal production facilities: 

 Personnel: Personnel are rarely trained in production using a wide range of technologies. Each 
technology and each product require corresponding expertise and cross-technology training 
courses that can take months. 

 Equipment: Considerable equipment reserves are needed to be able to choose dynamically 
between different technologies and retool accordingly. Apparatus, technical set-ups and 
processes vary.  

 Technology transfer: Technology transfer is a very fragile process that does not always work 
even in an experienced production facility and that can adversely affect production volumes. The 
yield per batch of API can decline significantly as a result of even minor faults and errors in the 
production process. In 2007, for example, Merck reported an unexpectedly low yield of the 
varicella zoster virus for vaccines produced in large volumes.84 Recently, a mix-up at Emergent 
Biosolutions, where vaccines of both Johnson & Johnson and AstraZeneca were being 

                                                      
81 Witcher, M. & Silver, H., Multi-Purpose Biopharmaceutical Manufacturing Facilities Part 1: Product Pipeline 

Manufacturing, Pharmaceutical Technology, 9.2.2018, Volume 42, Issue 9. 
82 CRB, Cell & Gene Therapy Insights, Multi-modal facilities: delivering flexible, future-proof ATMP manufacturing, 

18.2.2020. BioProcess International, Four Design Factors Shaping Multimodal Cell and Gene Manufacturing, 
18.6.2021. 

83 Lonza website, Ibex® Dedicate – A fully customized commercial supply solution, exclusive for your product or 
portfolio, 2021. 

84 CDC Website, Morbidity and Mortality Weekly Report, Notice to Readers: Supply of Vaccines Containing 
Varicella-Zoster Virus, 23.2.2007. 
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manufactured, ruined some 15 million doses of the J&J/Janssen COVID-19 vaccine.85 
 Supply Chains: Another challenge in the conversion process is the need to ensure the timely 

supply of – in some cases scarce – alternative raw materials and consumables (see Chapter 
3.2.2). 

 Technologies: There are limitations as regards successive technologies that can (usefully) be 
located in one suite (see Figure 17). 

This last point is particularly significant, since technological compatibility and the consequent 
limitations are very crucial. Because differing technologies are compatible only to a limited extent, 
production facilities can be multi-modal at best, but not "omni-modal". The technologies that are best 
suited to a multi-modal production facility include next-gen DNA and mRNA synthesis, certain 
subunits and virus-like particles (see Figure 17). Combining these modalities on one site or in one 
installation is greatly restricted by substantial differences in viral vectors, classical inactivated viral 
vaccines and live attenuated viruses, as well as by concerns relating to cross-contamination. For 
example, the manufacture of an inactivated vaccine in a multi-modal production facility – followed by 
the manufacture of a live attenuated vaccine – involves a small, but not insignificant, risk of 
contamination of the live attenuated vaccine with the wild-type virus strain that was used to produce 
the inactivated vaccine. This is a problem that could restrict the authorisation of multi-modalities. 

On the other hand, a higher degree of compatibility exists in the later manufacture of various vaccines 
of the same type in multi-modal production facilities. A production facility can usually be switched over 
quickly from the production of one product to another of the same type, e.g. for the subsequent 
manufacture of two differing mRNA vaccines against differing pathogens. Certain virus-based 
vaccines form the exception here. 

Therefore, production sites planned and constructed on a multi-modal basis theoretically offer the 
advantage of being able to react dynamically to changes in demand. Multi-modal production facilities 
should accordingly be constructed as a priority and, where appropriate, incentivised. At the same time 
however, these only have a limited effect on Switzerland's security of supply since, taken in isolation, 
they only address the problem of the scarce infrastructure. 

 
Figure 17: Compatibility of differing technologies in multi-modal production facilities86 

 
 

 

                                                      
85 The Wall Street Journal, Emergent Has Made Over 100 Million Doses of J&J Covid-19 Vaccine, CEO Says, 

19.5.2021. The Wall Street Journal, J&J Says Covid-19 Vaccine Ingredient Batch Didn’t Meet Quality Standards, 
1.4.2021. 

86 Interview with experts conducted by Deloitte Consulting AG. 
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Conclusions 

Considering the aims of the vaccine strategy and the findings from Chapter 3.1, Switzerland's strategy 
should focus, as a priority, on the four following vaccine technologies (see Figure 18): 

 mRNA 
 Protein subunit 
 RVV 
 Virus-like particles 

The proposed mix of technologies provides a broad base which, taken together, covers the aims of the 
vaccine strategy: 

 The two next-gen technologies (mRNA and RVV) facilitate a fast and flexible reaction to priority 
pathogens with person-to-person transmission, e.g. influenza, paramyxoviruses and, if applicable, 
disease X. 

 The two classical technologies, protein subunits and virus-like particles, provide – if necessary – a 
more tried-and-tested route since not all technologies are equally immunogenic for all biologies of 
the possible pathogens. 

Multi-modal production facilities are especially suited to the manufacture of these four vaccine 
technologies. These enable… 

 … the production of several technologies to be combined on one site 
 … a dynamic reaction to changes in demand. 

 

 

Figure 18: Evaluation of vaccine technologies 
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3.2.2 Field of analysis 2.2: Critical elements in the value-added chain 

Introduction 

In order to answer the question as to how the federal government can improve the security of supply for 
vaccines, we first need to identify those factors that restrict this goal. 

In the case of a pandemic, there is a dynamic increase in the demand for a product that first needs to 
be developed. Potentially, and as was the case for COVID-19, the entire population of the world needs 
to be supplied with several doses of a vaccine. Such a leap in demand is challenging for an existing 
value-added chain, but especially so for the complex, fragmented and predominantly internationally 
distributed vaccine value-added chain in which most of the production is concentrated in just a few 
countries. 

On the one hand, the existing production capacities are not sufficient for producing relevant precursors 
and finished vaccines (outputs). This is because the demand for production capacities, in terms of 
volume, in a normal situation is much lower than in a pandemic. On the other hand, the required skills 
and resources at the individual value-added stages are limited.87 The COVID-19 pandemic has, to some 
extent, revealed the specific mechanisms and bottlenecks that stand in the way of the expansion of 
production capacities. 

The current crisis has revealed another phenomenon that restricts the security of vaccine supply: 
obstacles inhibiting the procurement of vaccines via purchase agreements with companies in third 
countries. The difficult supply situation and the importance of vaccines have prompted countries to 
intervene (or threaten to intervene), for example in relation to exports, thus impeding compliance with 
contracts (see Chapter 3.3.2). 

In this respect, maximising security of supply should be equated with a maximum extension of control, 
i.e. the domestic access of a country to all production capabilities and inputs. Since manufacturers are 
also basically able to export their products, the existence of domestic production capabilities does not, 
on its own, guarantee security of supply, hence the importance of ensuring access to the production 
capabilities, inputs and/or outputs via separate mechanisms e.g. contracts with the manufacturers. It 
should be noted that this analysis has concluded that comprehensive self-sufficiency is barely 
achievable for any country in the world (with the possible exceptions of the USA, China and potentially 
also Germany).88 

In this conflicting situation, the following sections analyse where, along the value-added chains of 
prioritised technologies, approaches exist for making the supply of vaccines more effective and efficient 
in future pandemics. 

To this end, the following section includes a schematic presentation of the vaccine value-added chains, 
identifies what relevant outputs are produced at each value-added stage and describes the current 
global supply situation. Outputs here are the precursors/products that are manufactured at each stage 
and form part of the end product administered to people. 

Next, those input factors that act as bottlenecks are presented: specialists, materials (raw materials, 
consumables and semi-finished products), production equipment and the manufacturing infrastructure 
(production facilities, Infraparks). The extent of access options and domestic production capability 
currently prevailing in Switzerland in this respect is then presented. 

Underlying this approach is the idea that it is only the scarce input factors that significantly restrict both 
the global and national supply situation. In this context, the federal government should consider 
measures for securing permanent access, and thereby efficiently address the aims of the vaccine 
strategy. Access to input factors can be ensured, for example, via domestic production, stockpiling or 
international agreements. In an epidemic or pandemic situation, domestic production offers the greatest 
security of supply and a leading position in the global vaccine business. But at the same time, the 
economic efficiency outside a pandemic situation also needs to be considered. In order to assess this 
aspect, this chapter includes a supply and demand analysis for classical and next-gen vaccine 

                                                      
87 This strategy paper does not go into any further detail concerning other restricting aspects such as lockdowns, 

plant closures, friction in supply chains, etc. 
88 Interviews with experts conducted by Deloitte Consulting AG. 
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technologies (see: Market development for prioritised vaccines). It will consider how the demand for 
these vaccine technologies develops outside a pandemic situation and the extent to which domestic 
production, going beyond the security of supply, can contribute to a strong position as a production 
location. 

Demarcation and limitation 

Throughout this chapter, a distinction is made between next-gen and classical technologies and the 
associated priority technologies described in Chapter 3.2.1 (mRNA and RVV, on the one hand, and 
protein subunits and virus-like particles on the other). The respective value-added chains of the 
technologies differ, even within a category (classical, next-gen). A complete, detailed analysis of the 
different technologies and their value-added chains is not within the remit of this report, but would need 
to be addressed in a subsequent phase. 

The limited availability of data on vaccine production is a complexity driver. The case study on 
transparency via domestic and foreign input factors addresses this issue in greater detail. In general, it 
can be stated that, during the COVID-19 crisis, more information was published about next-gen vaccines 
and their value-added chains than about the classical vaccines. Given the priority from the standpoint 
of Switzerland, this is another focus for analysis below. 

Analysis results 

Bottlenecks along the value-added chain 

Introduction to the value-added chain 

This part of the chapter focuses on the four actual value-added stages of production, as shown in Figure 
19. R&D has already been addressed (see Chapter 3.1) and will not be considered again here. The four 
stages of production build on each other. The output of the preceding production step becomes an input, 
as a precursor, in the downstream steps. Figure 19 depicts the value-added chain of all prioritised 
vaccine technologies. 
 

 

Figure 19: Model of the value-added production stages across all vaccine technologies 

1) Pre-production: The pre-production of vaccines is divided into three aspects: Key Starting Materials 
(KSMs), which are needed to manufacture stable active pharmaceutical ingredients; active 
pharmaceutical ingredients (APIs) themselves, for example mRNA; and excipients which, in turn, 
are subdivided into adjuvants, preservatives, solvents and stabilisers.89 These precursors are often 
manufactured by separate, specialist suppliers. 

2) Production of drug substance: The drug substance is defined as a formulated, but not yet filled, 
vaccine, and consists of APIs and excipients.90 

3) Production of drug product: The output of this step is the vaccine, filled under sterile conditions, in 
primary packaging (e.g. vials).91 

4) Packaging: Preparation for onward transport and distribution is the final step in the value-added 
chain. This includes, for example, labelling and packing in secondary packaging (e.g. tablet, 
shipper).92 

  

                                                      
89 Moderna website, The Science and Fundamentals of mRNA Technology, 2021. Children’s Hospital of 

Philadelphia website, Vaccine Ingredients, last reviewed 8.3.2021. 
90 Interviews with experts conducted by Deloitte Consulting AG. 
91 ibid. 
92 ibid. 
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Taking the example of COVID-19 vaccines (one prioritised next-gen and one classical vaccine 
technology), Figure 20 shows which outputs and precursors are needed to formulate a finished vaccine 
and ultimately to vaccinate a person. 

 

 
 

Figure 20: Outputs/precursors for selected mRNA and protein subunit vaccine technologies 
(with examples) 

Many input factors are required for producing the outputs in the above-mentioned value-added stages. 
The input factors are subdivided into four categories: talent, equipment, infrastructure and materials. 
Bottlenecks for these input factors jeopardise the security of supply for these outputs. 

As regards some of the input factors for biologics and vaccines, a discrepancy between demand and 
supply already existed before the pandemic. For example, a predicted high or very high growth in 
demand (e.g. CAGR of 30% until 2024 for "cell & gene therapies")93 has been paralleled by a historical 
investment backlog in production facilities, but also by a shortage of e.g. personnel. Cluster risks also 
exist to some extent, since certain materials are manufactured, or made available, in a small number of 
geographical centres and by few manufacturers (e.g. classical vaccines). These risks arose as a result 
of the restricted world trade (see case study on Contractual frictions in the pandemic situation in Chapter 
3.3.2). 

Particularly scarce input factors are highlighted below. First, the specific value-added steps where the 
supply of the required talent, equipment and infrastructure is globally limited is identified for next-gen 
and classical technologies. Next, a more specific distinction is made between the four technologies 
prioritised for Switzerland as regards materials. 

This represents a snapshot of a dynamic system, and is changing particularly as a result of the reactions 
to the COVID-19 pandemic and the bottlenecks that have come to light. Certain bottlenecks can be 
eliminated by the timely expansion of production facilities, while others occur as a result of the 
anticipated market dynamics described below. Targeted measures included in the vaccine strategy must 
take this dynamic into account and be based on a database that is as up-to-date as possible. 

 
 

                                                      
93 MarketWatch website, Gene Therapy Market Trends 2021, Press release 7.10.2021. 



 

47 

 

Figure 21: Critical elements in the value-added chain for next-gen vaccines 

Scarce input factors – Next-gen 

Figure 21 graphically presents the bottlenecks along the value-added chain and across the four 
categories of input factors. A more detailed description of the bottlenecks is provided in the following 
sections. 

Talent: Trained specialists are a critical bottleneck, particularly when it comes to the production of APIs 
and drug substances. Since certain next-gen vaccines (e.g. mRNA) have been produced in large 
volumes only since the pandemic appeared, only a limited number of biochemists and chemists had 
received corresponding training at the start of the pandemic. The individual training of specialists is 
expensive, particularly for the manufacture of mRNA precursors. This has led to staffing problems at 
vaccine manufacturers such as Lonza or Moderna.94 Thus, for example, the Swiss government had to 
help Lonza with staffing for the production of the Moderna vaccine and temporarily provide Lonza with 
specialists seconded from the federal administration and universities.95 Even now, Lonza in Visp still 
suffers from a shortage of specialists, particularly in the areas of production and quality control.96 

Equipment: As regards the equipment for producing mRNA vaccines, shortages exist, for example, in 
microfluidic mixers, as these are supplied only by two producers. These microfluidic mixers are required, 
for example, for the production of - already scarce - lipid nanoparticles at the value-added stages of 
KSMs and Drug Substances. Their supply to date has focused solely on clinical research. As mRNA 
vaccines are commercialised, it is expected that the production capacities will be increased and thereby 
remedy this bottleneck.97 
  

                                                      
94 Fierce Pharma, Pfizer, Moderna and Alnylam flag pharma labor shortage in Massachusetts – and the people 

bottleneck doesn't stop there, 3.8.2021. 
95 FDHA website, Der Bund unterstützt die Lonza bei der Personalrekrutierung, 7.5.2021. 
96 Lonza website, Career Opportunities in Visp, 11.2021. 
97 IFPMA, Towards Vaccinating The World – Landscape of Current COVID-19 Supply Chain and Manufacturing 

Capacity, Potential Challenges, Initial Responses, and Possible “Solution Space” – a Discussion Document, 
9.3.2021. 
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Infrastructure: Prior to COVID-19, the global production capacity was around 3.5–5.5 billion vaccine 
doses per year, which was limited almost exclusively to classical vaccines.98 A total production of 14 
billion COVID-19 vaccine doses was anticipated for 2021. The difference compared to production in 
normal circumstances is the almost exclusive focus on next-gen vaccines, resulting in the additional 
demand for production facilities and Infraparks. Since it can typically take five years99 to build 
manufacturing capacity for vaccines and approx. 18–30 months to transfer production to other 
production sites (e.g. planning, technology transfer, quality control, certification)100, the short-term 
demand from vaccine producers for increased capacity poses major challenges. Although production 
facilities have been, and still are, under enormous strain, the vaccine producers, in collaboration with 
over 150 contract manufacturing organisations (CMOs), have managed to construct infrastructures for 
the production of COVID-19 vaccines in parallel with clinical development. The greatest challenges were 
posed by the approval and regulatory licensing of production facilities and building up the required 
production know-how.101 Furthermore, although next-gen vaccine capacities had to be established in a 
relatively short time and with limited prior knowledge, overall the required production infrastructure is 
not as comprehensive and complex as for classical vaccines. Thus, for example, the production of 
mRNA vaccines requires much smaller bioreactors (tank capacity of 30L102) compared to those used in 
the production of RVV vaccines (tank capacities up to 10,000L103). 

Scarce input factors – Classical 

To date, authorised "classical" COVID-19 vaccines have originated solely from China and India104, and 
not from the USA or Europe. Since there is almost no demand for these vaccines in Europe, the global 
value-added chain for the classical vaccine technologies is under less stress than the chain for the next-
gen vaccines. Accordingly, only indirect consequences for production have been observed.105 The first 
classical COVID-19 vaccines in Europe and the USA are expected to be authorised in the first quarter 
of 2022. Currently, there are five classical candidates in phase 3 of clinical testing in the USA and Europe 
(incl. Medicago/GSK, Valneva).106 The longer development time for classical vaccines, as described in 
Chapter 3.1, allows much more time for the parallel build-up of production capacities during the clinical 
test phase. This means that the fastest possible access to input factors is less critical. Nevertheless, 
shortages of classical vaccines have still occurred during the COVID-19 pandemic. These were either 
already prevalent before the pandemic or arose because of production shutdowns resulting from 
lockdowns and the restrictions on global trade. Overlaps also occur, since next-gen and classical 
vaccines rely to a considerable extent on similar input factors. 

Talent: The previously mentioned lack of specialists in next-gen vaccines above also applies to classical 
vaccines – and, more generally, to trained specialists in chemistry and biochemistry.107 The limited 
availability of local talent leads to high costs for the manufacturers, since recruiting foreign talent is 
complicated by regulatory restrictions.108 

                                                      
98 WHO, Global Vaccine Market Report 2019, December 2019. 
99 IFPMA, Towards Vaccinating The World – Landscape of Current COVID-19 Supply Chain and Manufacturing 

Capacity, Potential Challenges, Initial Responses, and Possible “Solution Space” – a Discussion Document, 
9.3.2021. 

100 McKinsey & Company, Why tech transfer may be critical to beating COVID-19, 23.7.2020. 
101 IFPMA, Towards Vaccinating The World – Landscape of Current COVID-19 Supply Chain and Manufacturing 

Capacity, Potential Challenges, Initial Responses, and Possible “Solution Space” – a Discussion Document, 
9.3.2021. 

102 Interview with experts conducted by Deloitte Consulting AG. 
103 European Pharmaceutical Review, Comparison of new vaccine approaches – COVID-19, 26.6.2020. 
104 Novavax from the USA has additionally received its first emergency use authorisation in Indonesia (as at: 

5.11.2021) 
105 nature, China’s COVID vaccines have been crucial – now immunity is waning, 14.10.2021. GlobalData, 

Coronavirus Disease 2019 (COVID 19) Vaccines – Opportunity Assessment and Forecast to 2026, June 2021. 
106 GlobalData, Coronavirus Disease 2019 (COVID 19) Vaccines – Opportunity Assessment and Forecast to 

2026, June 2021. 
107 Fierce Pharma, The next big COVID-19 bottleneck? A shortage of trained vaccine workers, experts say, 

23.4.2021. 
108 Financial Times, Biopharma reaches for homegrown talent, 14.5.2021. 
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Equipment: Whereas next-gen vaccines have suffered from a lack of fluidic mixers, no major shortages 
have occurred in the comparatively well-established production of classical vaccines. 

Infrastructure: As with next-gen vaccines, the scale-up of production capacities for classical vaccines 
has been aggravated by the required transfer and build-up of knowledge. In addition, existing vaccine 
producers were prepared to share their own knowledge, and thus accelerate developments, only to a 
limited extent. These challenges were more marked in less developed countries.109 The production of 
classical vaccines also requires more production steps than for next-gen vaccines and accordingly 
requires a more comprehensive infrastructure. 

Scarce materials per prioritised vaccine technology 

As a result of possible bottlenecks, the input factor of materials is particularly important. Figure 22 
describes the scarce materials along the value-added chain for each prioritised technology. The 
shortages for each technology are then described in detail. 

There is one group of materials that are equally relevant and critical for all four technologies – i.e. they 
can be used flexibly between them. There are also a few materials that are needed for just one of the 
four considered technologies in each case. 
 

 

Figure 22: Scarce input factors across the whole value-added chain of classical and next-gen 
vaccine technologies 

  

                                                      
109 nature, The fight to manufacture COVID vaccines in lower-income countries 15.9.2021. 
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Scarce materials – mRNA 

The industrial production of mRNA vaccines was started only recently and has led to bottlenecks at the 
stage of relevant pre-production. Lipid nanoparticles and their lipid precursors represent the greatest 
bottleneck. These are required specifically for the manufacture of stable mRNA APIs, and their restricted 
production capacities can be attributed to two causes. On the one hand, there are only a limited number 
of manufacturers that produce lipid nanoparticles in substantial quantities. On the other hand, countries 
have imposed export restrictions on non-animal cholesterol.110 

Scarce materials – RVV 

Transfection reagents used in the pre-production of RVV vaccines have been in short supply.111 
Transfection reagents were originally designed for laboratory use and were therefore, to some extent, 
very expensive and unsuitable for the mass production of COVID-19 vaccines.112 It was only during the 
course of vaccine production that substantial quantities of transfection reagents suitable for the mass 
production of RVV vaccine became available.113 At the same time, drug substance production was 
affected by a shortage of chromatographic monoliths and carbohydrates.114 

Scarce materials – Protein subunits 

Protein subunit vaccines contain isolated, purified viral proteins and are often not very immunogenic on 
their own. Specific adjuvants responsible for ensuring that protein subunit vaccines trigger robust 
immunity have been in short supply.115 

Scarce materials – Virus-like particles 

Virus-like particles resemble the protein subunit vaccines, but instead of individual proteins, the viral 
proteins are assembled so as to mimic the viral structure. As with protein subunit vaccines, here too the 
availability of adjuvants can be a limiting factor for production. 

Some virus-like particles assemble themselves spontaneously after expression in suitable host cells. 
Others require a scaffold for the formation of nanoparticles, and this can be a limiting factor in vaccine 
manufacture. Various types of scaffolds for nanoparticles are available for the expression of specific 
vaccine antigens. All types depend on the availability and successful expression of the scaffold proteins 
themselves and the expression of the vaccine antigens.116 

Scarce materials – combined 

In addition to the scarce materials used for specific technologies, there are materials that are relevant 
and scarce across all the prioritised technologies (see Chapter 3.2.1). These materials are required not 
only for vaccines, but also for the production of biologics generally. This further increases their relevance 
and demand. 

 

During the course of the pandemic, numerous consumables were in short supply across all technologies, 
including pipette tips, bioreactor bags, filters, vials and stoppers.117 These limitations are primarily 
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attributable to their single-use nature (e.g. bioreactor bags and filters) as well as to the use of these 
materials in the manufacture of other biologics. Moreover, the required glass vials are almost all 
produced by a single manufacturer (Schott).118  

The resulting cluster risk became apparent during the COVID-19 pandemic. The ramping up of vaccine 
production increased the demand for vials. Schott, the manufacturer, was unable to keep up with the 
demand for three main reasons. Firstly, borate materials, 40% of which originate from a single mine 
worldwide, are scarce.119 Secondly, capacities for glass melting tanks are limited. Thirdly, the extremely 
low storage temperatures occasionally required for mRNA vaccines increase the fragility of the already 
limited containers. As a result, they have had to satisfy more demanding standards. 

In addition to the above-mentioned bottlenecks, various raw materials were difficult to procure globally, 
including plasmids, chromatography materials and, in particular, cell culture media.120 The latter are 
used for the manufacture of all APIs of the relevant technologies (excluding mRNA). The demand for 
cell culture media during the pandemic was met mainly by fetal calf serum and synthetic serum-free 
medium which, as a result of the greatly increased demand, has now reached its capacity limits. 

For materials overall, the entry barriers are high due to the strict regulatory requirements placed on 
producers and the licensing process for medical products. As a result, only a few manufacturers have 
established themselves on the market, and that has occurred over a long period. 

Since the described materials are widely used as input factors across various technologies, synergies 
would result from their secured access. Bottleneck risks could, in theory, be reduced in parallel for all 
priority vaccine technologies. This would strengthen the onshore production potential for differing 
vaccine technologies and biologics. Moreover, input factors that satisfy these criteria represent an 
attractive commodity particularly in times of crisis. This opens up a second option for the security of 
supply for vaccines. However, differing specifications also exist for the described materials (e.g. size 
and coating of bioreactor bags). Production capacities in Switzerland would need to be scaled so as to 
guarantee the access to materials that satisfy the specifications. 

Baseline in Switzerland (next-gen + classical) 

As already mentioned, some input factors in vaccine production are limited globally. This has led to 
production bottlenecks during the COVID-19 pandemic. In this context it is important to understand 
Switzerland's current position as regards the supply of these input factors. In order to be able to focus 
on the right things, it is useful to understand the underlying bottlenecks that jeopardise Switzerland's 
security of supply. Along the value-added chain, manufacturers based in Switzerland produce some of 
the components that are particularly required for next-gen vaccine technologies.121 

Some companies involved in vaccine manufacture possess relevant production sites in Switzerland. 
Lonza, Celonic and Cilag/Janssen focus primarily on next-gen API manufacture; Novartis on the filling 
of drug substances. 

It should basically be assumed that Switzerland is initially well positioned when it comes to the 
manufacture of next-gen APIs. Lonza manufactures around 400 million vaccine doses worldwide in four 
production lines, three of which are located in Switzerland. In Visp, mRNA is produced for Moderna.122  

The precise capacities of the other producers are not made public. However, in 2022 Lonza and Celonic 
plan to expand their capacities in the Novartis Life Sciences Park in Stein and therefore become part of 
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an innovative Infrapark within Switzerland.123  The Swiss pharmaceutical companies also maintain sites 
for input factors in surrounding countries (e.g. Novartis in Austria).124  

Although some producers of vaccine-related precursors, e.g. APIs or drug substances, exist in 
Switzerland, producers of KSMs, for example, are lacking. Furthermore, opposing trends are also 
currently apparent in the coverage of the value-added chain (particularly for classical vaccines). Due to 
poor profitability, in 2014 Novartis sold its vaccines business to GlaxoSmithKline.125 The portfolio 
consisted mainly of classical vaccines (e.g. Bexsero against meningitis B). Therefore, Switzerland has 
the potential (again) to cover further value-added stages, as can be seen in Figure 23. Germany, for 
example, usually possesses several producers across all stages of the value-added chain. This 
discrepancy exists for mRNA, but also for RVV-related production.126 Moreover, the companies located 
in Switzerland and involved in mRNA technology are almost all contract manufacturing organisations 
(CMOs) that produce one or more value-added stages for third parties (e.g. Lonza producing APIs for 
Moderna) or suppliers of input factors, rather than actual vaccine manufacturers that possess intellectual 
property in the vaccines and that orchestrate the value-added chain. 

 

Figure 23: Domestic production of mRNA vaccines127 

Fewer components are produced for classical than for next-gen vaccines in Switzerland, due partly to 
the high price pressure on the mature technologies and the resulting optimised manufacture at cheaper 
production sites. However, a large number of classical vaccines and their input factors along the value-
added chain that are authorised in Switzerland are produced in Europe (e.g. excipients: Polypeptide 
Group, Celonic, GSK and Sanofi; KSMs: CellGenix and Lonza; APIs: Lonza; drug 
substance/product/packaging: Sanofi, GSK and Rovi).128 

In summary, Switzerland has a nascent supply situation, particularly for next-gen vaccines. Compared 
to other countries however (e.g. Germany), there is still potential to achieve a wider coverage of the 
value-added chain and further strengthen the domestic security of supply. This is currently the case only 
to a very limited extent. 
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Case study: Transparency via domestic and foreign input factors 

Identifying scarce input factors will enable measures to be formulated to secure the future supply of 
vaccines. In Switzerland, however, the data transparency concerning production capabilities, 
capacities and locations, but also available input and output quantities along the value-added chain, 
is very limited.129  

A similar – but not quite so limited – data situation can also be seen in other reviewed countries (e.g. 
USA and EU). Thus, for example, the FDA at least possesses information on the production of the 
most important input factors and on overall production in the USA.130 However, the producing 
companies submit this information to the authorities only to an extremely limited extent, which leads 
in turn to uncertainties in establishing the supply situation. Understanding what kind of substances 
are produced within a country and the production capacities and stock levels for these substances is 
key, and would enable the federal government to act in a more targeted manner during crises. 

Conclusions – Critical input factors 

Despite the limited data situation regarding the input factors along the value-added chain, Switzerland 
currently has a good basis for the production of mRNA vaccines. The most prominent bottlenecks for 
the input factors are spread across various technologies. In order to ensure robust access and improve 
the security of supply, the possibility of extending the access to individual, critical inputs in the production 
of vaccines (particularly next-gen vaccines) should be reviewed. This access can be accomplished via 
three different mechanisms, which are described in detail in the following section. 

Access to input factors 

The access to critical input factors in times of crisis can be secured in three ways: 1) Domestic 
production, 2) international agreements or 3) maintaining minimum stock levels. These three types of 
access are not mutually exclusive, but should rather be viewed as complementing each other in respect 
of the desired security of supply and strengthening the position of Switzerland in the vaccine sector. 

1) Domestic production: The domestic coverage of the value-added stages offers the maximum 
security of supply for all three access types and potentially results in a stronger position in 
international trade. However, creating additional domestic production capacity for input factors or 
expanding the production of existing input factors is very time-consuming and expensive, and must 
be justified accordingly. Whether it is worthwhile, from the standpoint of the federal government, to 
promote the domestic production of a particular input factor can be determined by applying a 
combination of three criteria: (a) scarcity of the input factor, (b) competitive advantage, (c) economic 
sustainability. 

(a) The production of particularly scarce input factors can support the security of supply, provided 
the value-added chain that requires these input factors exists in Switzerland. In any case, it should 
be assumed that it strengthens the country's position in international trade in the event of a 
pandemic. (b) But at the same time, a competitive advantage in relation to production must also be 
present. In Switzerland, this applies to input factors with strict requirement profiles in view of its 
innovative and technological strength and high wages. (c) Finally, in order to guarantee 
economically sustainable production beyond the pandemic, or between pandemics, there must be 
a constant demand for corresponding input factors (e.g. use in other therapeutic areas). 

Unlike other pharmaceutical products, vaccines on their own do not generate high margins, which 
makes them less attractive. This criterion should be viewed particularly in the light of previous 
developments in the Swiss vaccine market. As already mentioned in the Baseline in Switzerland 
section, Novartis withdrew from the vaccines market due to its poor profitability. While the last part 
of this chapter considered the shortages of input factors, the next section focuses on the competitive 
advantage of Switzerland and economic sustainability. 
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Market development for prioritised vaccines 

In order to be able to draw any conclusions about the economic efficiency outside a pandemic 
situation and Switzerland's competitive advantage, this section reviews developments in the market 
for next-gen vaccines (mRNA and RVV) and classical vaccines (protein subunits) and identifies the 
requirements imposed on production sites by the technologies. 

mRNA vaccines: mRNA vaccines were the first authorised COVID-19 vaccines. They currently 
possess a market share of around 95% in the seven most important markets131. In addition to the 
authorised vaccines from Pfizer/BioNTech and Moderna, seven other mRNA-based COVID-19 
vaccine candidates are in the development process. These also include combination vaccinations, 
which afford protection against seasonal influenza as well as COVID-19 and should be approved in 
2023. 132 Forecasts indicate that mRNA COVID-19 vaccines will have acquired a market share of 
85% in the seven most important markets within just five years133, 134. The global market for mRNA 
COVID-19 vaccines in 2026 is estimated to be around 17 billion US dollars, although the actual 
figure will depend heavily on country-specific recommendations for booster shots and vaccinations 
for emerging variants.135 

As well as COVID-19 vaccines, mRNA is also suitable for vaccines against other infectious diseases 
and for other applications in immunology. As a new technology platform in the field of biologics, 
mRNA offers considerable potential in other indications, including oncology and the treatment of 
rare diseases. Products in these therapeutic areas are expected to appear on the market from 
approx. 2025. Consequently, the mRNA market should, after a temporary post-pandemic decline, 
experience strong growth again from 2028.136 From the economic standpoint, the higher profitability 
of next-gen-based products compared to classical vaccines should also be borne in mind. While the 
profit margin for COVID-19 is about 50%137, products used in oncology and rare diseases often have 
margins of over 80%: Herceptin (Roche) 85%138; Mabthera (Roche) 81%139. 

Vaccinology: COVID-19 vaccines, including combination vaccinations, are expected to account for 
the majority of the mRNA market by approx. 2032, although it is expected that other prophylactic 
mRNA vaccines (e.g. influenza) will be authorised from 2025, and that vaccinology generally will 
account for around half of the mRNA market by 2035.140 Prophylactic mRNA vaccines, in turn, will 
have a market share of around 20–25% of the global market (see Figure 24).141 
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Figure 24: Market development for mRNA 

Oncology: until the pandemic arrived, mRNA as a technology was developed almost exclusively for 
its potential in oncology. BioNTech, for example, focused almost entirely on the development of 
innovative cancer treatments prior to the outbreak of the pandemic. Accordingly, 14 mRNA cancer 
vaccines are currently in development. The latest estimates suggest that these will account for 
around 30% of total mRNA sales in 2035.142 It should be stressed at this point that oncology is the 
world's largest therapeutic area. According to estimates, this is expected to grow by around 8% 
annually for the next few years.143 Roche and Novartis, two of the three largest producers in the field 
of oncology, are both headquartered in Switzerland.144 The stable market economy and the 
concentration of highly-qualified specialists has attracted numerous pharmaceutical companies 
involved in oncology to Switzerland, resulting in a specialised pharma hub.145 

Rare diseases: mRNA has various possible indications for use in rare diseases (e.g. metabolic 
diseases by replacing defective proteins). Worldwide sales are expected to reach around 500 million 
euros in 2035146. As in oncology so in the field of rare diseases, Switzerland is also home to 
numerous substantial (e.g. Roche) and specialised (e.g. Idorsia) biotech companies In addition, 
around 12 (academic) institutions are researching rare diseases.147 

RVV: The second prioritised next-gen vaccine technology, RVV vaccines, likewise has a wide range 
of indications beyond COVID-19 vaccines, particularly gene therapy and oncology. The RVV market 
is currently growing at around 20% a year and will amount to around 820 million US dollars by 
2023.148 Overall, 3,200 RVV-based products are currently in the clinical phase. 149 

Gene therapy: Gene therapy is the treatment of a genetic illness by introducing into a patient specific 
genetic material that alters cell function. Currently, around 2,700 RVV gene therapies are in the 
clinical test phase. Adenoviruses, retroviruses (including lentiviruses) and adeno-associated viruses 
are the most common gene therapy vectors.150 
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Oncology: Several clinical studies are currently investigating RVV as anti-tumour treatments. 
Moreover, RVV treatments are also authorised for other indications, e.g. the EMA-authorised 
treatment "Imlygic" for metastatic melanoma. 

Classical vaccines: Apart from the two next-gen vaccines already considered, classical vaccine 
technologies continue to maintain a significant global share, particularly for routine vaccinations. 
The classical vaccine technologies prioritised in this strategy paper, protein subunit and virus-like 
particles, accounted for 53% of the global vaccine market in 2018. They are expected to grow by 
5% a year, reaching a global turnover of 33 billion US dollars by 2027.151 However, their share of 
the overall market will decline due to slower growth compared to the next-gen vaccines. As already 
mentioned in the vaccine technology analysis, subunit vaccines are popular because of their long-
term immunity and proven safety profile. However, the routine vaccinations for which they are mainly 
used tend to have low margins and be less profitable, although economies of scale are largely used 
up (e.g. 1.1 billion oral polio vaccine doses for 0.12 US dollars per dose152). There are a few newer 
subunit vaccines with much higher prices (e.g. 43.39 US dollars per dose for hexavalent DTaP-Hib-
HepB-IPV vaccines in the EU153, with profit margins of up to 40%154). Classical vaccine technologies 
are basically expected to continue accounting for a majority of sales worldwide in the next few years, 
although certain subunit vaccines (e.g. influenza) will be superseded by mRNA vaccines, particularly 
in the Western world.155 

Overall, the following points emerge from the market development analysis of the four considered 
vaccine technologies: 

 Applications: The technology underlying the manufacture of mRNA and RVV vaccines can 
also be used for applications beyond vaccinations, e.g. for specific treatments in oncology and 
rare diseases. By contrast, classical vaccine technologies offer only very limited options, and 
therefore market potential, beyond their role in immunology. 

 Demand: The demand for next-gen, and particularly mRNA, vaccines is expected to decline 
again following the sharp rise in demand for COVID-19 vaccines, but will then flatten out at a 
still substantial level before growing significantly again in the areas of immunology, oncology 
and rare diseases. Next-gen vaccine technologies will also advance into new (niche) areas and 
produce cures for additional illnesses. Moderate growth is expected in the demand for classical 
vaccines, although the trend towards curative rather than symptomatic treatments will have a 
positive impact on the development of the whole vaccine market. 

 Profitability: Next-gen COVID-19 vaccines are associated with relatively high profitability, but 
it remains to be seen how the profit margins will develop after the pandemic. Nevertheless, it 
can be assumed that profitability will continue to remain very high for applications outside 
immunology (e.g. oncology, rare diseases). The profitability of classical vaccine technologies is 
expected to remain low. 

2) International agreements: Apart from domestic production, access to required input factors can 
be ensured via international purchase agreements. This is especially suitable for input factors which, 
although required for domestic further processing, are not in short supply globally and for whose 
production Switzerland does not have a competitive advantage. Measures should be taken to 
ensure that such agreements are very likely to be fulfilled even in times of crisis. For example, the 
selection of procured inputs whose global supply is not subject to constraints reduces the risk of 
their being subject to export restrictions in a crisis. The selection of the right trading partner could 
also have a positive effect. During the COVID-19 pandemic, numerous agreements were not 
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observed as a result of political restrictions, as illustrated by the case study on Contractual frictions 
in the pandemic situation (Chapter 3.3.2). 

3) Maintaining minimum stock levels: As well as safeguarding via agreements or domestic 
production, particularly critical and storable input factors could be stockpiled by domestic producers 
where these are also required for production. This procedure is similar to the mandatory stockpiling 
of medicines, mineral oil or foods that is critical for the national economic supply and for which the 
domestic demand can no longer be satisfied via the market, possibly due to a bottleneck.156 For 
other mandatory stockpiles, finished products (e.g. painkillers or certain vaccines in normal times) 
are often placed in storage. However, the storage of finished next-gen vaccines as a response to 
an unknown component is not very useful due to their shelf life, the demanding storage requirements 
and the non-existence of vaccines for disease X. Minimum stocks of scarce, flexibly usable inputs, 
on the other hand, strengthen the domestic production capability during a pandemic scenario and 
the position in international trade. The demand for these goods in the "normal" situation ideally leads 
to their constant consumption and thus to minimally increased costs for their storage. Equipment 
materials with high storability (e.g. pipette tips, vials), relatively few specifications and in widespread 
use are particularly suitable for this purpose. 

As already mentioned in the analysis of the scarce input factors, export restrictions on non-animal 
cholesterol, which was used in the production of COVID-19 vaccines, led to a corresponding 
bottleneck in the production of lipid nanoparticles.157 In order to reduce the risk of such a scenario 
in the future, the possibility of mandatory stockpiling should be reviewed.158 

Although the storage of selected input factors connected with vaccine production is considered to 
be useful in this analysis and has already proved effective in other areas during the pandemic (e.g. 
certain painkillers), this initial appraisal is also subject to certain limitations. For example, possible 
differences exist in quality, size, functionality and other characteristics. An additional analysis would 
therefore need to investigate what scarce input factors also actually cover a broad range of uses 
and can be stored in a cost-efficient manner. 
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Conclusions 

Scarce and critical input factors: It is evident from the analysis that the following input factors in 
particular were in short supply during the COVID-19 pandemic:  

 Input factors for mRNA pre-production (e.g. lipid nanoparticles, nucleotides, etc.) 
 Specialists covering the entire value-added chain, particularly at the start of COVID-19 vaccine 

production 
 Equipment materials such as pipette tips, bioreactor bags and filters across all the vaccine 

technologies prioritised here 

Baseline in Switzerland: An initial appraisal suggests that Switzerland is relatively well positioned 
thanks to the vaccine producers based here (e.g. Lonza, Celonic, Janssen), particularly in the sector of 
next-gen vaccines. However, this appraisal is based on a limited data set. For example, even for the 
trading parties in Switzerland, the domestic production capabilities, capacities and sites, and the 
available input and output quantities along the value-added chain are not very transparent. A better 
overview (e.g. confidential FDA/EMA access) would enable any measures (e.g. introducing 
incentives/building up scarce capabilities, purchasing scarce inputs, etc.) to be better controlled in the 
event of a crisis. 

Access to input factors: A targeted expansion of domestic production capacities, taking into account 
Switzerland's competitive advantage, would further enhance the security of supply and reaction time in 
a pandemic scenario, as well as offer business opportunities outside a pandemic. While the mRNA 
market, for example, is expected to decline over the next few years as a result of the reduced demand 
for COVID-19 vaccines, it is likely to grow again from 2028 thanks to the use of mRNA for other 
indications in vaccinology, oncology and rare diseases. At the same time, the market for RVV vaccines 
is expected to grow by 20% a year at least until 2023. 

Although the next-gen market in particular appears to be attractive for Switzerland, E2E production 
capacities for companies are not very economical. Accordingly, the access to those input factors that 
are not produced in Switzerland, as for vaccines that are not produced within the country (e.g. classical 
vaccine technologies), is ensured via – ideally risk-neutral – nearshore contracts or – if possible – via 
minimum stocks. Overall, increasing the breadth of domestic production improves not just the security 
of supply, but also Switzerland's position in international trade. 
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3.3 Field of analysis 3: Vaccine policy and international 
cooperation 

Summary 

The vaccine policies of nine different countries/international alliances and Switzerland were 
compared. The countries in the comparison group have – as a response to the COVID-19 pandemic 
– set up new programmes for strengthening national vaccine research, development and vaccine 
research in the long term. To this end, they provide incentives in order to: 

 Where necessary and desirable, build up or expand capabilities in their own countries. 
 Where possible, cooperate with other countries, multilateral organisations and alliances. 

The countries use 16 instruments for this purpose. Switzerland already uses many of these 
instruments. However, the federal government could adapt certain instruments more specifically to 
vaccines in order to remain competitive. Potential for improvement exists in four areas: 

 Funding: The spectrum of funding instruments used is limited. Extending the use of these 
instruments can help stimulate innovation and secure production capacities. 

 Platforms: Sites where clinical studies are conducted and vaccine-producing companies could 
be networked more effectively. Greater networking helps speed up the recruitment of participants 
in clinical studies and anticipate production bottlenecks sooner. 

 Infrastructure: Hardly any government instruments are used for preventing bottlenecks in 
vaccine production or incentivising the build-up of production capacities in Switzerland. The use 
of such instruments can support the security of supply. 

 Organisation: Vaccine-related expertise is spread across many stakeholder groups. New 
organisational instruments could pool or orchestrate this expertise. 

Furthermore, three forms of international cooperation in vaccine policy have been set up. The federal 
government could use all three forms of cooperation more intensively: 

 State-to-company: Switzerland has entered into fewer close collaborations than other countries 
(e.g. Israel, Canada or Singapore). Direct collaborations with companies could support the 
expansion of production capabilities in Switzerland. 

 State-to-organisation: While Switzerland is part of the relevant international organisations, a 
greater involvement in critical initiatives could contribute to the country's security of supply. 

 State-to-state: So far, Switzerland has not entered into any bilateral or multilateral alliances in 
vaccine research, development and production. Developing such alliances can facilitate the 
access to valuable development or production capabilities. 

The more specific use of the instruments and closer cooperation promote the domestic security of 
supply, the competitiveness of Switzerland as a business location and its international networking. 

Introduction 

The third field of analysis is used to determine state activities for supporting a vaccine strategy. The 
relevant state activities comprise two components. On the one hand, states use specific instruments for 
implementing political decisions. These instruments can be used at a purely national level or in 
cooperation with international players. On the other hand, the international use of the instruments is 
facilitated by various forms of cooperation. 

Chapter 3.3 is structured on the basis of these two components. Chapter 3.3.1 compares the vaccine 
policy of Switzerland with that of a group of countries. The group (see Figure 25) comprises eight 
countries and an international alliance (EU). In addition to Switzerland's "neighbouring countries" (Italy, 
France, Germany and Austria), these are "comparable countries" and "leading countries". The countries 
in the second group are comparable with Switzerland in terms of their foreign-policy relationship with 
the EU (Norway, UK) or their regulatory authorisation processes (Singapore). Finally, companies based 
in Switzerland procure an especially large proportion of the input factors required for vaccine production 
from "leading countries" (EU and USA).159 
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Figure 25: Vaccine policies of comparator countries 

The analysis identifies various instruments that these countries use for promoting vaccine research, 
development and production. It reviews the situation in order to highlight the broad spectrum of 
instruments that individual countries or international alliances have implemented or planned. Chapter 
3.3.2 then presents three forms of international cooperation. 

3.3.1 Field of analysis 3.1: Vaccine policy 

Introduction 

This field of analysis compares Switzerland's vaccine policy with other state-driven strategies and 
research approaches for vaccine research, production and development. 

Analysis results 

The COVID-19 pandemic has triggered some far-reaching activities in many of the countries in the 
comparator group. In light of the current pandemic, plans, programmes or laws designed to ensure the 
future security of supply for vaccines have emerged in almost all reviewed countries (see Table 6 in 
Annex 6.5). The national programmes range from long-term visions for strengthening the whole 
healthcare industry by creating new institutions for crisis prevention and management, through to 
specific laws relating to vaccine manufacture. Not infrequently, the healthcare industry is also perceived 
as an important economic factor and associated with location funding. Most of the strategies and plans 
are currently under discussion or passing through the legislative process. While they are expected to be 
implemented from 2022 in many places, the core elements are already apparent, for example in the EU 
and the USA. The most recent example is the USA, where the "American Pandemic Preparedness: 
Transforming Our Capabilities" plan, with funding of 65 billion US dollars, was presented in September 
2021. This is designed to ensure that the country will be better prepared to deal with future pandemics.160 

Other examples include the United Kingdom, Germany and France. In July 2021, the United Kingdom 
published its new "Life Science Vision", which aims to create an environment that promotes the growth 
and success of the national life sciences industry. To this end, the report defines Healthcare Missions 
focused on specific technologies (incl. vaccines) or diseases (e.g. cancer or dementia).161 In April 2021, 
Germany revised the Federal Government's Framework Programme for Health Research, which was 
originally published in 2018.162 France has had a new research and innovation strategy ("Innovation 
santé 2030") in place since June 2021. This is designed to guide the country to the top of European 
health research and to health-related independence.163 

Although the policies of the reviewed countries are more broadly focused than Switzerland's vaccine 
strategy, the promotion of vaccine research, development and production is often explicitly mentioned. 
The United Kingdom aims to strengthen its position in the research, development and manufacture of 
vaccines by the following strategies for example:  

 Focusing more intensively on clinical immunology, and using Human Challenge Trials (HCTs) 
 Innovative ways of administering vaccines 
 Expanding domestic vaccine programmes164 
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In July 2021, Italy passed a law designed to promote the country’s transformation into a strategic 
research and production location for vaccines. To this end, a foundation has been created for 
strengthening R&D, highly specialised research centres set up and tax incentives created (e.g. tax 
deductions for research materials or a reduction in the VAT rate for purchased equipment and 
medicines).165 Finally, HERA – the European bio-defence plan for improving the preparedness for health 
emergencies – explicitly addresses vaccine research and production. In particular, market authorisation 
procedures are to be accelerated, capacity reserves built up and advance purchase agreements 
extended.166 

Another finding of the analysis is that the countries aspire to have sufficient vaccine supplies available 
for vaccinating the whole of their respective populations within a short period. The USA has set itself the 
goal of 130 days (approx. four months).167 The Pandemic Preparedness Partnership initiated by the UK, 
the G7 Chair, in 2021 has set a target of 100 days.168 

In the life sciences in general, and the research, development and production of vaccines in particular, 
an increased requirement for self-sufficiency in certain aspects is apparent in most of the comparator 
countries. Singapore, for example, has allocated a budget of S$ 25 billion (approx. CHF 17 billion169) for 
its Research and Innovation Strategy (RIE2025), which is designed to expand the national capabilities 
in health-related research and innovation). This is the largest sum that has ever been set aside for R&D 
in Singapore's history, corresponding to a budget increase of over 30% compared to RIE2020.170 
Austria, which has recently produced its Location Strategy 2040, is another good example of this trend. 
Life Science & Biotech is one of the seven core themes of the strategy, whose declared aim is to expand 
pharmaceutical production in Austria and reduce the dependence on international supply chains, 
particularly in the production of input factors.171 

Finally, the analysis of the comparator countries has illustrated how, in connection with the promotion 
of vaccine research, development and production, the analysed countries also rely on close cooperation 
with the private sector. This includes the improvement of the framework conditions for companies by 
more effective administration processes. The USA, for example, envisages the elimination of obstacles 
in the transportation and storage of vaccines.172 France, on the other hand, focuses on increased 
flexibility in clinical trials and market authorisations.173 

Various partnerships with the private sector are also addressed. At the start of this year, Italy declared 
its willingness to help fund the creation of a public-private vaccine production centre.174 The UK 
government is also funding a Vaccines Manufacturing Innovation Centre (VMIC) to the tune of GBP 215 
million (approx. CHF 266 million). The VMIC is designed to promote the growth of the British vaccine 
industry by strengthening cooperation between research and innovative SMEs. The VMIC also aims to 
promote the willingness and the response time to manufacture vaccines against newly emerging 
infectious diseases by giving the UK government the option of using the state-of-the-art (production) 
facility and personnel in the event of a pandemic.175 
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The dynamic of the comparator countries’ vaccine policies has important implications for a Swiss 
vaccine strategy. In the reviewed programmes, the countries are striving for a significant expansion of 
their own capabilities in vaccine research, development and production, with corresponding 
investments. However, most of the programmes were approved in 2020/2021 and have a time-scale of 
five to ten years. As a result, their effects are discernible – if at all – only to a slight extent. However, it 
should be assumed that, as a result of the countries' high ambitions, the competition for vaccine-related 
resources and capabilities (particularly talented people, know-how and production capacities) is 
increasing. Given this situation, Switzerland's current competitive advantages (all else being equal) is in 
jeopardy. Therefore, the federal government should consider whether strengthening this key industry, 
e.g. by improved framework conditions, is critical for safeguarding supplies to the population and for 
securing Switzerland's appeal as a business location. 

Instruments 

The countries in the comparator group use 16 instruments, which can be assigned to four categories 
(see Figure 26). The first category, finances, includes instruments that primarily make financial 
resources available subject to predefined conditions. The second category, platforms, comprises 
instruments designed to set up and control a central agency for coordinating and communicating with 
market participants. The third category, infrastructure, includes all instruments designed to build up 
and maintain tangible assets (installations and other assets) on national territory. The fourth category, 
organisations, includes instruments designed to form, maintain and expand communities of public 
and/or private stakeholders for specific purposes. 
 
 

 

Figure 26: Overview of instruments 

Funding. The countries use the instrument of taxes in two ways. On the one hand, tax breaks are 
granted in order to stimulate desired behaviours. In July 2021, for example, the Italian government 
passed a law that envisages tax credits for companies that research and develop innovative medicines 
(incl. vaccines) or that procure medical devices for this purpose.176 
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On the other hand, customs duties – as a particular form of taxes – can be eliminated or lowered. Export 
controls or bans represent another particular form of this instrument. In the spring of 2021, the European 
Commission introduced an export authorisation mechanism for COVID-19 vaccines. According to the 
Commission, this facilitated the appropriate use of public funding earmarked for advance purchase 
agreements, although the mechanism excluded supplies for neighbouring countries and the COVAX 
facility.177 Because few vaccines are currently manufactured in Switzerland, the country is dependent 
on imports, which means that export bans issued by the federal government would not improve the 
vaccine supply to any significant extent. 178 Therefore, this instrument will not be addressed separately. 

As part of research promotion, funding is made available for specific research projects. Linking the 
allocation of funds to research in a particular specialist area or situation is important for systematically 
building up the expertise in a country, as illustrated by Singapore's Research Programme for Epidemic 
Preparedness and Response (PREPARE). In order to expand its research capabilities and expertise for 
epidemic control, PREPARE is designed to 1) strengthen development platforms for diagnostics, 
therapeutics and vaccines, 2) build a regional network to promote collaboration in the area of infectious 
diseases and 3) strengthen exchange programmes for researchers, students and public health 
experts.179 Switzerland, on the other hand, could increase its funding for applied and clinical research, 
as explained in Chapter 3.1.2. 

Some countries use investment funds, which pool money from various sources and invest it in 
companies in two ways. On the one hand, countries rely on their own investment funds. This applies to 
the French national investment bank Bpifrance. Bpifrance manages the "French Tech Souveraineté" 
investment fund, which was formed in 2020 and allocated resources of 150 million euros (approx. CHF 
158 million). This fund is involved start-ups that are active in future technologies.180 As part of the 
"Innovation santé 2030" action plan, this fund was given an additional 500 million euros (approx. CHF 
527 million) in order to support France's technological and health-related autonomy. The health-related 
autonomy is designed, in particular, to promote the domestic production of biopharmaceuticals and 
biotech start-ups.181 

On the other hand, individual countries support investment funds financially. The Global Health 
Investment Fund (GHIF; www.ghif.com) is a results-based investment fund managed by the Global 
Health Investment Corporation (GHIC; www.ghicfunds.org). GHIF is designed to provide financing to 
advance the development of medicines, vaccines and diagnostics against diseases that predominantly 
occur in low- and middle-income countries. To this end, GHIF invests in late-stage innovation projects 
via mezzanine capital, convertible debt, preferred equity or project financing.  

GHIF is funded partly by Germany and the USA in different ways. The German Credit Institute for 
Reconstruction (KfW) supported the GHIF with an initial donation and is one of the most important 
regular fund sponsors. The US Biomedical Advanced Research and Development Authority (BARDA), 
by contrast, plans to set up its own "Global Health Security" fund in collaboration with GHIC via its 
venture capital unit BARDA Ventures. This fund is designed to be funded simultaneously by BARDA 
Ventures and other investors, with the BARDA share accounting for up to 500 million US dollars (approx. 
CHF 461 million) over 10 years.182 Proceeds from the fund will then be returned to GHIC for 
reinvestment.183 
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While comparable investment funds exist in Switzerland, these are privately-owned and have smaller 
fund volumes. The Geneva-based Fondation Eclosion finances start-ups in the areas of biotech, pharma 
and medical technology, and raised over CHF 100 million of capital.184 FONGIT (Fondation Genevoise 
pour l’Innovation Technologique; www.fongit.ch) provides loans to technology start-ups in differing 
growth phases, including those working in the biotechnology sector. FONGIT is also located in the 
Canton of Geneva. Both funds are financially supported by the Canton of Geneva but, in contrast with 
the BARDA Ventures funds, they do not specialise in pandemic control or vaccine development.  

The feasibility of a vaccine-specific fund run by the federal government or the cantons depends on the 
decision concerning the creation of a Swiss innovation fund. The documentation on which this decision 
is based is currently being drawn up by the EAER and FDJP and should be ready in June 2022.185 

Shareholdings work in a similar way although, in contrast with investment funds, these do not involve 
the creation of a separate fund that invests in a broad portfolio of companies. Instead, countries – 
typically via state-owned development banks – invest directly in companies that are considered to be 
strategically important. This happened in Germany when the government, via the KfW, invested 300 
million euros (approx. CHF 316 million) in CureVac AG (a Germany company focusing on mRNA-based 
medicines)186. Via its state-owned investment agency, Italy invested 50 million euros (approx. CHF 52 
million) in ReiThera, an Italian company that had developed a COVID-19 vaccine candidate.187  

Switzerland does not have a tradition of targeted support for strategic sectors. "The Federal Council 
does not believe that the creation of such a [development] bank is either necessary or desirable", 
because alternative funding instruments already exist for companies. Moreover, there is the risk of 
building up an investment portfolio that "consists of loans that are either irresponsible from the 
commercial standpoint, or of assets that take the place of loans from corresponding private sponsors".188 

Incentive mechanisms in the stricter sense are payments and payment obligations for stimulating 
vaccine development and production. Economists189 recommend combining two types of incentive 
mechanisms in order to achieve resilient vaccine production. Firstly, capacity payments (known as "push 
contracts"), which provide a subsidy for investment in production facilities. In return, the manufacturers 
undertake to make a predefined quantity of doses available.190 Secondly, vaccine payments (known as 
"pull contracts"), which provide for payments only for successfully authorised vaccine doses in a certain 
quantity and quality.191 Pull contracts are also known as "Advance Purchase Agreements"192 or 
"Advance Market Commitments" (AMCs193). In connection with the COVID-19 pandemic, the USA 
concluded AMCs worth 18 billion US dollars with six pharmaceutical companies,194 and the EU did the 
same, likewise with six pharmaceutical companies.195  

The federal government has concluded pull contracts, but no push contracts. During the COVID-19 
pandemic, the government signed advance purchase agreements with five vaccine manufacturers. The 
contracts were either concluded directly with the manufacturers – as in the case of Moderna196 – or 
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indirectly via the involvement in European procurement contracts – as in the case of AstraZeneca.197 
No push contracts between the federal government and vaccine manufacturers have been publicly 
disclosed. Their usefulness and use outside a pandemic should be investigated, since unused "warm" 
capacities incur, in addition to the initial capital expenditure, ongoing staffing and overhead costs and 
may still be poorly maintained due to the low usage.198 

Platforms: Platforms are technology-based markets in which a central broker facilitates interactions 
between users.199 In this context, the purpose of platforms is to exchange or bring together data, 
individuals, companies and goods. 

Data platforms are used for the (inter)national exchange of data from research, clinical studies, 
production and treatment. The development and expansion of data platforms is a declared aim of the 
German government's Framework Programme for Health Research.200 Initiatives such as the MIRACUM 
consortium (Medical Informatics in Research and Care in University Medicine) bring together universities 
and other higher education institutions, university hospitals and industrial partners with the aim of 
integrating data silos from research and treatment.201 An important step in this direction was the creation 
of the national COVID-19 research database, which records data from clinical and epidemiological 
studies across Germany and shares the data between university hospitals.202 A comparable system was 
set up at European level with the Horizon 2020-financed COVID-19 Data Portal, which collects SARS-
CoV-2 sequence data and COVID-19 patient data and makes them available to the affiliated research 
institutions (www.covid19dataportal.org).  

Switzerland is actively involved in data platforms. The extended utilisation of data is an explicit aim of 
the Federal Council's health policy strategy for 2020-2030.203 Accordingly, Switzerland has a number of 
data platforms, including the "SPOC network", which collects data on possible shortages of intensive 
care medicines, and the Swiss Personalized Health Network (SPHN). A noteworthy example is the 
Swiss Institute of Bioinformatics (SIB), which makes over 160 databases available to the global life 
science community (www.sib.swiss). It therefore functions as the largest national hub in the European 
ELIXIR data network (www.elixir-europe.org). Partly funded by SERI, SIB supports UniProt for example 
(www.uniprot.org), a database for protein sequencing which, going beyond COVID-19 research, also 
utilises research on Alzheimer's cancer and infectious disease. 

People platforms link organisers and potential participants in clinical studies. Academic institutions from 
18 countries in the EU are part of VACCELERATE, a network for the coordination and conduct of clinical 
studies for COVID-19 vaccine candidates. Over 29,000 trial volunteers have already registered with the 
network. VACCELERATE also monitors the capacities of the individual trial sites and standardises 
methods and protocols for harmonised vaccine trials (www.vaccelerate.eu). 

Greater use could be made of such platforms in Switzerland. Here, the Swiss Clinical Trial Organisation 
(SCTO; www.scto.ch) networks service providers for the operational implementation of clinical trials, 
known as Clinical Trial Units (CTUs). Furthermore, trials conducted in Switzerland are registered on 
various platforms, including at Swissmedic portal and the Swiss National Clinical Trials Portal (SNCTP; 
www.kofam.ch/en/ssnctp-portal) and a US government website (www.clinicaltrials.gov). Swiss CTUs 
also participate in VACCELERATE.204 However, the 2018 action report for boosting biomedical research 
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and technology205 criticises the fragmentary data situation in respect of clinical trials conducted in 
Switzerland. The action report refers to Denmark as a role model, where advanced IT systems and 
functioning registers enable trial participants to be identified and followed up. Closer networking with 
platforms of this kind could simplify the search for suitable trial participants. 

Company platforms serve as intermediaries between suppliers and demanders of medical products. In 
particular, there is a great need for transparency concerning production capacities and locations for 
input factors used in vaccine production. Since no corresponding reliable, central database exists at 
European level, the European Commission's COVID-19 Task Force organised brokerage events in 
March and July 2021. These were used to obtain an overview of the vaccine manufacturers located in 
the EU and their capacities in respect of supply, production, filling and packaging, as well as storage 
and shipment.206 Since the resulting data only provide a snapshot of the situation, no statements can be 
made about existing capacities in real-time/near-real-time. Since Switzerland also lacks a comparable 
database at national level, the cross-manufacturer transparency concerning production capacities and 
volumes of vaccine production is inadequate. 

The concept of the goods platform picks up on this idea. Following the example of the energy market, 
the remit of a supranational clearing house would be to match supply and demand relating to vaccine 
production capacities continuously207,208. This mechanism is particularly important during a crisis. Using 
data-based modelling and dual currency mechanisms, the clearing house would enable medical goods, 
therapeutic products and production capacities to be allocated to the recipients in greatest need. 
However, such a clearing house does not exist either in Switzerland or in other countries. Nor are there 
any known specific plans for creating such an agency. 

Infrastructure. Monitoring centres are physical locations where data from epidemiological monitoring 
are constantly collected, evaluated and distributed. In June 2021, the United Kingdom and the USA 
reached agreement on the creation of the Centre for Pandemic Preparedness (CPP). The CPP is 
designed to serve as a global early warning system for new infectious diseases and bolster genomic 
and variant sequencing capacity worldwide.209 The WHO Hub for Pandemic and Epidemic Intelligence 
monitoring centre is currently being set up. Switzerland welcomes this initiative210, and corresponding 
details and reasons for the global use of this instrument can be found in Chapter 3.3.2. 

Some countries support the expansion of laboratory capacities. For example, as part of France's 
"Innovation santé 2030", the sum of 80 million euros has been made available to attract 15–20 world-
class talented young researchers and provide them with a budget of 3–5 million euros to set up their 
own laboratories. Germany is promoting the build-up of laboratory capacities in Africa in order to improve 
the local ability to respond in a crisis.211 In Switzerland, the build-up of laboratory capacities is typically 
supported by research promotion or clusters. Any need for action will be addressed in the corresponding 
sections.  

Clusters are often state-sponsored geographical collections of research institutions and companies. 
"Greater Boston", encompassing Boston and Cambridge, Massachusetts (USA) is one of the world's 
leading life sciences clusters, thanks to the targeted investment by the State of Massachusetts in 
infrastructure expansion. In 2008, 1.5 billion US dollars was made available for the construction of 
academic buildings and incubators.212 
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Life sciences clusters have also become established in Switzerland. The Life Sciences Cluster Basel – 
an initiative of the Basel Chamber of Commerce – networks research institutes (e.g. the Basel university 
hospitals, ETH Zurich and the University of Applied Sciences and Arts Northwestern Switzerland), start-
ups and the large life sciences companies (such as Novartis and Syngenta; 
www.lifesciencesbasel.com). "BioValley Basel" likewise originates from the Greater Basel area, but is 
also networked with the neighbouring countries via "Alsace BioValley" and "BioValley Deutschland" 
(www.biovalley.ch/network). Also acting in this context is the "BioValley Business Angels Club2, which 
connects investors with life sciences start-ups (www.biobac.ch). Ticino213 and Western Switzerland are 
home to other such clusters, including BioAlps (www.bioalps.org) and BioPôle (www.biopole.ch). 

However, an industry-specific cluster policy at the Swiss national level is unlikely in the medium term. In 
2010, the Federal Council came to the conclusion that "Switzerland does not need a separate cluster 
policy. The development of a cluster policy would require the federal government and cantons to be able 
to focus on certain economic and regional aspects. But such a top-down approach would amount to a 
separate industrial policy and therefore to discrimination within the economic and innovation policy".214 

Holding minimal stocks of medical goods is mandatory in some countries. Aside from the Netherlands215 
this also applies in the USA, where "Strategic National Stockpiles" of medical goods (incl. protective 
equipment, antibiotics and vaccines) were built up substantially during the COVID-19 pandemic.216 The 
mandatory stockpiling of medicines, including vaccines for all recommended vaccinations, also exists in 
Switzerland. Extending this stockpiling to improve the security of supply is a subject of constant 
debate.217 

As a result of the COVID-19 pandemic, investment subsidies are increasingly being granted to build up 
production capacities for domestic vaccine manufacture. The EU also financially supports investments 
in vaccine production. In connection with the European Health Emergency Preparedness and Response 
Authority (HERA), an "EU FAB" – a network of every-ready (or "ever warm") production facilities – is to 
be launched. EU FAB is designed to stockpile retrievable capacities for the manufacture of vaccines, 
medicines and protective equipment (see case study on The leading role of the EU in the global vaccine 
value-added chain in Annex 6.6). 

Despite the existing capabilities along the vaccine value-added chain, this instrument is not used in 
Switzerland. Companies in Switzerland are increasingly building up capacities, as explained in Chapter 
3.2.2. In Bern, Janssen Vaccines (the successor organisation of the Swiss Serum and Vaccine Institute) 
developed a COVID-19 vaccine candidate. Capacities also exist there for the manufacture and filling of 
its API.218 In Visp, Lonza produces KSMs, APIs and the drug substance for Spikevax, the COVID-19 
vaccine from Moderna.219 Both, however, are examples of "actively" used production infrastructure. 
There are no known instances where the federal government has financially compensated companies 
for building up or making available actively used or "ever warm" production capacities. 

Organisations. The countries or international alliances in the comparator group pool their expertise in 
pandemic preparedness and vaccine development in state-owned agencies. Created in 1902, the 
Danish Statens Serum Institut (SSI) once covered the complete value-added chain. Although the 
vaccine production was sold to a private investor in 2014 due to its poor profitability, the SSI continues 
to be strongly represented in vaccine research and development, as shown in Figure 27.  
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In the USA, the Biomedical Advanced Research and Development Authority (BARDA) came to 
prominence as part of "Operation Warp Speed". BARDA has coordinated numerous public-private 
partnerships (PPPs)220 for fast-tracking the development and production of vaccines against COVID-19. 
The close coordination with, and control by, the partner companies is one of the success factors of this 
type of cooperation (see Figure 28). 

In the spring of 2021, the European Commission announced the formation of HERA, the Health 
Emergency Preparedness Authority, along the lines of BARDA.221 In the initial phase, the "HERA 
Incubator" coordinates the first initiatives in this area, just like the previously mentioned VACCELERATE 
network for clinical trials or the "EU FAB" network.  

 

 

Figure 27: Example: Danish Statens Serum Institut 
 

 

Figure 28: Example: Operation Warp Speed222 
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Competencies comparable with those of BARDA are spread across several federal offices. Several 
organisational units for pandemic preparedness report to the FDHA, including the Federal Commission 
for Pandemic Preparedness and Response. The FOPH has a section for Pandemic Preparedness/Crisis 
Management and International Cooperation. Together with Innosuisse, the FOPH takes decisions on 
the promotion of vaccine development, while the FOPH takes decisions on the medicines to be produced 
and Innosuisse reviews the applications on behalf of the government. 223 The Federal Office for National 
Economic Supply (FONES) concludes mandatory stockpiling contracts with the relevant stockpile 
holders (private companies). These contracts include the rights and obligations of the mandatory 
stockpile holders, particularly as regards the goods, quantities, quality and storage location. The FONES 
also checks the mandatory stockpiling and issues general import permits.224 As a result, the jurisdiction 
of individual federal offices in the area of vaccine research and development is clearly more limited than, 
for example, that of the Danish SSI or BARDA.  

Conclusions 

Switzerland already uses many of the described instruments effectively. However, in light of the 
increasing intensity of competition in global vaccine research, development and production, there is 
room for improvement across the four categories. 

Funding. Although significant in absolute terms, Switzerland's financial instruments – like those of other 
countries – could be focused more sharply on rapid and flexible vaccine development and production: 

 The spectrum of innovation funding instruments used is limited. Other countries rely on a more 
varied range of investment vehicles from the venture capital sector and thus cover a broader 
spectrum of risk-return profiles. 

 Advance purchase agreements have been concluded directly and via the EU. Their combination 
with capacity payments remains to be reviewed. 

Platforms: Switzerland is well connected to international research data platforms via the ELIXIR data 
network. However, the data situation could be expanded in other areas: 

 Links with international platforms and networks for the recruitment and follow-up of participants in 
clinical trials could be improved.  

 Across companies in Switzerland, there is no transparency concerning the production capacities 
along the vaccine value-added chain. 

 As a result, supply shortages due to demand peaks are difficult to anticipate in a crisis. 

Infrastructure. The production infrastructure existing in Switzerland has great potential for supporting 
the country's supply of vaccines. However, hardly any state instruments are used to… 

 … effectively prevent supply disruptions in the event of a shortage of input factors for vaccine 
production; 

 … create incentives for companies to build up capacities for vaccine production in Switzerland. 
Switzerland neither offers specific investment subsidies for expanding production capacities in the 
country, nor does it have guaranteed access to production capacities in other countries.  

Organisations. Vaccine-related expertise is spread across various stakeholder groups. Instruments for 
consolidating this knowledge could help ensure that its full potential is reached: 

 Across Switzerland, vaccine expertise is spread over numerous actors in research, industry and 
public authorities. To date, there is no instrument to facilitate the regular sharing or pooling of the 
available knowledge. 

 The pharmaceutical industry in Switzerland offers numerous possible partners with whom the 
government could cooperate on an institutionalised basis. The exact form of cooperation should be 
reviewed. 

  

                                                      
Commission on COVID-19 Vaccines and Therapeutics Task Force Members, Operation Warp Speed: 
implications for global vaccine security, Lancet Global Health, 26.3.2021. 

223 Innosuisse website, Federal Funding Programme for Covid-19 Medicines, last updated 4.10.2021. 
224 BWL, Die Pflichtlagerhaltung der wirtschaftlichen Landesversorgung, November 2019. 
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3.3.2 Field of analysis 3.2: International cooperation 

Introduction 

As a consequence of the current pandemic, major activities and changes are being made in the area of 
international cooperation in order to be better prepared for preventing and managing global health crises 
in the future. These often focus on the research, development, production of, and fair global access to, 
vaccines. But some of the international initiatives go a stage further and address the resilience of health 
systems before and during pandemics.  

Movements are apparent at various levels globally. Countries enter into direct collaborations with 
companies in order to ensure rapid access to vaccines. Multilateral organisations such as the WHO 
want to be better prepared strategically for dealing with the next crisis. Existing international alliances 
of state and private players have become more important during the current pandemic and are now 
extending their field of operation. Finally, while the current pandemic numerous has spawned many new 
initiatives, their ultimate form – and degree of success – remain to be seen. Many of these initiatives are 
designed to improve the security of supply in developing and emerging countries. No organisation, 
initiative or mechanism currently exists for coordinating the global security of supply, incl. in 
industrialised countries.225 

Countries enter into international collaborations at various levels in order to 1) improve their national 
security of supply; and 2) improve the global security of supply so as to strengthen global health and 
prevent cross-border health risks and pandemics. International collaborations are also designed to 
create a close-knit political and economic network that can quickly be activated in a crisis situation. The 
current pandemic has shown that global value-added chains can be blocked (e.g. by export restrictions) 
or unblocked (e.g. in the supply of protective materials) by political decisions.226 

Switzerland already cooperates closely with international partners at several levels along the vaccine 
value-added chain and also makes substantial financial contributions. It is also closely involved primarily 
in multilateral organisations such as the WHO (but also the WTO, the WIPO, the World Bank, the 
multilateral development banks, etc.) and has joined central international alliances between the public 
and private sector (ACT-A/COVAX, Gavi, CEPI, SDC programmes). Switzerland also hosts numerous 
international organisations/alliances concerned with vaccine research, development and production. 
Switzerland's aim now is to consolidate its existing commitment based on experience acquired in the 
current pandemic, closely monitor the currently hectic global developments and, if necessary, conduct 
a targeted review of new international collaborations along the global value-added chains. A key aspect 
is the country's links to global market leaders such as the EU and the USA227, particularly because the 
EU occupies a leading role in the global vaccine value-added chain (see corresponding case study in 
Annex 6.6). 

The aim of this field of analysis is to identify various forms of international cooperation along the vaccine 
value-added chain. The types of cooperation228 are explained below, illustrated with examples and 
presenting options worth exploring for Switzerland (see Figure 29). 
 
 

                                                      
225 Correspondence with FOPH INT, 03.11.2021.  
226 ibid. 
227 ibid. 
228 The stated collaborations should be viewed as a synopsis rather than an exhaustive list. 
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Figure 29: Effects of the types of cooperation229 

Analysis results 

The international types of cooperation between countries can be subdivided into three categories: State-
to-company, state-to-organisation and state-to-state. 

1) State-to-company 

Here governments or state agencies cooperate directly with companies. These types of cooperation 
focus especially on vaccine supply. Various instruments are used for this purpose, particularly incentive 
mechanisms and payments for building up production capacities. 

Israel, for example, cooperates closely with Pfizer-BioNTech. The speed with which it obtained the 
Pfizer-BioNTech vaccine was based on two success factors. Firstly, Israel paid a disproportionately high 
price per dose.230 Secondly, Israel was willing to share its data with the vaccine manufacturer. Pfizer-
BioNTech received access to central medical statistics, including aggregated figures for COVID-19 
cases, hospitalisations, deaths and weekly vaccine figures, as well as further breakdowns by age and 
"other demographic factors".231 

In the medium term, Singapore would also like to strengthen its position as a biopharmaceutical 
production hub. In 2020-2021, the state-run Singapore Economic Development Board (EDB) helped 
three companies develop local production sites: Thermo Fisher Scientific is constructing a new "Fill-and-
Finish" system,232 Sanofi a modular vaccine production plant233 and BioNTech an mRNA production 
plant that covers the production steps from drug substance production via drug product production 
through to "Fill-and-Finish".234 In August 2021, the Canadian government concluded a Memorandum of 

                                                      
229 Analysis and presentation by Deloitte Consulting AG. 
230 Although the exact price has not been publicly disclosed, Israel is thought to have paid 56 US dollars per 

double dose; this corresponds to 17 US dollars more than the price paid by the USA. The Times of Israel, Israel 
will reportedly pay much more than US, EU for Pfizer coronavirus vaccine, 6.11.2020. 

231 Ministry of Health of Israel & Pfizer Inc., Real-world epidemiological evidence collaboration agreement, 
6.1.2021. npr, Vaccines For Data: Israel's Pfizer Deal Drives Quick Rollout – And Privacy Worries, 31.1.2021. 

232 Thermo Fisher Scientific, Thermo Fisher Scientific Announces Plans to Expand Sterile Filling Capacity for 
Therapies and Vaccines with New Facility in Singapore, Press release, 14.10.2020. 

233 Sanofi Website, Sanofi to invest in a leading-edge production site in Singapore; continues to strengthen its 
vaccines manufacturing capacities, Press release, 12.4.2021. 

234 BioNTech Website, BioNTech to Establish Regional Headquarters for South East Asia and First mRNA 
Manufacturing Facility in Singapore, Press release, 10.5.2021. 
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Understanding with Moderna concerning the construction of an mRNA vaccine production facility in 
Canada within two years,235 although the form and extent of the state support is not known.236 

Switzerland has not entered into any company-related collaborations of this magnitude, though the 
federal government signed advance purchase agreements in connection with the COVID-19 pandemic 
directly with several foreign companies, including Moderna (see Chapter 3.3.1), Pfizer-BioNTech and 
Johnson & Johnson. By contrast, other countries are entering into much closer collaborations with 
companies.  

2) State-to-organisation 

Two themes are relevant when it comes to initiatives in which countries cooperate with international 
organisations. Theme 1 is the Global research on pathogens. The aim here is to gain a deeper 
understanding and speed up the ability to react to possible pandemic-triggering pathogens. Theme 2 is 
the Acceleration of the development and production of vaccines. The resulting vaccines are 
distributed mainly in developing countries. Switzerland already participates in some of these initiatives 
(see Table 6 in Annex 6.5). 

Global research on pathogens and pandemic avoidance. International collaborations for researching 
pathogens are, by their very nature, global for two reasons. First, pandemic risks are present in all parts 
of the globe. As explained in Chapter 3.1.1, environmental factors such as biology and geology, climate, 
vectors and the state of the local health services influence the type of pathogen and therefore the 
pandemic risk as well. Accordingly, initiatives such as the WHO Hub for Pandemic and Epidemic 
Intelligence (see Figure 30) rely on data supplied by a network of worldwide partner countries. 

 

 

Figure 30: Example: WHO Hub for Pandemic and Epidemic Intelligence237 

The second reason is of an economic nature. Data – including data on pandemic monitoring and vaccine 
research – are "non-rival".238 This means that they can be consumed to an equal extent by any number 
of stakeholders without affecting each other.239 The COVID-19 pandemic showed how data sharing paid 
off for all stakeholders when the genome of the virus was sequenced within a few days and freely 
published on the internet.240 

Acceleration of the development and production of vaccines. Some low-income countries are 
exposed to an increased pandemic risk as regards the probability of occurrence and the extent of the 

                                                      
235 Moderna Website, Moderna and Canada Announce Collaboration to Bring mRNA Manufacturing to Canada, 

Press Release, 10.8.2021. 
236 Global News, New Moderna plant welcomed by public health experts but more details needed, 10.8.2021. 
237 Information based on the WHO website, WHO, Germany open Hub for Pandemic and Epidemic Intelligence in 

Berlin, Press Release 1.9.2021. WHO, Who Hub For Pandemic And Epidemic Intelligence, 2021. 
238 Jones, C.I. & Tonetti, C., Nonrivalry and the Economics of Data, American Economic Review 2020, 110(9): 

2819-2858. 
239 Gabler Wirtschaftslexikon website, Nichtrivalitätsaxiom, last updated 19.2.2018. 
240 Horizon Magazine, Covid-19:  



 

73 

harm. Chapter 3.1.1 has shown that some diseases that need to be researched as a priority occur 
particularly in low-income countries. Such countries would be especially hard hit by a pandemic outbreak 
since their health systems are less well-developed and therefore less resistant to crises. Accordingly, 
global initiatives designed to promote the distribution of vaccines are active predominantly in low-income 
countries. The COVAX facility, for example, is funded by 73 countries, although 92 low- and middle-
income countries are entitled to COVAX-AMC support.241 

Switzerland is an important supporter of these international organisations – Gavi, The Global Fund and 
the WHO, for example, are based in the Greater Geneva area. This was also where, in November 2020, 
laboratory capacities were made available to the WHO for the storage of pathogenic substances. To 
date, Switzerland has profited indirectly from these international initiatives. Supporting the development 
and production of vaccines for low-income countries reduces the global pandemic risk and thus also 
benefits higher-income countries.242 In theory, as a result of its participation in the COVAX facility, 
Switzerland would – like all other participants – be entitled to doses sufficient to vaccinate 20% of its 
population.243 In practice, Switzerland currently only uses vaccines obtained through direct purchase 
agreements with producers. Most of the AstraZeneca doses procured via the EU were donated to the 
COVAX facility and distributed to other countries (see Figure 31). Switzerland is currently reviewing its 
future involvement in COVAX.244 

 

 

Figure 31: Example: COVAX facility245 
 
3) State-to-state 

Three forms of state-to-state cooperation can be distinguished: bilateral, multilateral and supranational 
collaborations. Such collaborations can have the direct aim of ensuring security of supply or the indirect 
aim – through improved international networking – of producing a more reliable partner network in the 
event of a pandemic.  

                                                      
241 COVAX, Self-Financing Participants, 12.5.2021. 
242 GAVI Website, About our Alliance – Gavi, the Vaccine Alliance helps vaccinate almost half the world’s children 

against deadly and debilitating infectious diseases, last updated 13.10.2021. 
243 GAVI website, COVAX, last updated 20.10.2021. 
244 Correspondence with FOPH INT, 03.11.2020. 
245 WHO website, What is the ACT-Accelerator, 2021. Federal Council, Coronavirus: Switzerland passes four 

million doses of vaccine on to COVAX, press release 30.6.2021. GAVI website, COVAX, last updated 
20.10.2021. GAVI, Eine geschützte Welt. The Gavi COVAX AMC Investment Opportunity, 15.4.2021. GAVI 
website, First Swiss-donated doses ship to Sierra Leone, as part of 4 million dose pledge, 2021. GAVI website, 
Covax Vaccine Roll-out, last updated 25.10.2021. UNICEF website, COVID-19 Vaccine Market Dashboard, 
2021. 
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3a) State-to-state: bilateral. This is where two countries cooperate. For example, Singapore has 
entered into a partnership with China ("Health partnership for future pandemics") designed to prevent 
and control (non-)communicable diseases and also to promote health. In this connection, the two 
countries promote, in particular, cooperation between biomedical companies in the development and 
commercialisation of medicines.246 

The USA and South Korea have formed the "KORUS Global Vaccine Partnership". The aim of this 
partnership is to accelerate the worldwide supply of COVID-19 vaccines and the preparedness for future 
pandemics. Key aspects include the promotion of collaboration in science and research and the 
expansion of the production capacities for vaccines. To this end, an Experts Group is also to be created 
in order to bring together scientists, specialists from research and production and government 
representatives of both countries.247 

Switzerland has not hitherto entered into a bilateral cooperation with any other country in relation to the 
vaccine sector. The possibility of entering into closer collaborations in the vaccine sector in future 
bilateral agreements or expanding existing collaborations could be reviewed. Access to the EU is a key 
focus here.248 

3b) State-to-state: multilateral.249 Comparable collaborations can also be agreed between several 
countries. Thus, for example, Austria, Denmark and Israel have formed a "Vaccine Alliance". This 
alliance is designed to exploit the countries’ respective strengths, such as the production of lipids in 
Austria, or the coordinated implementation of clinical trials in all three countries. A joint fund for vaccine 
research and development is also to be set up, with investments in joint production facilities in Europe 
and Israel.250 To date, Switzerland has not entered into any comparable multilateral cooperation. 

3c) State-to-state: supranational. In supranational collaborations, responsibilities in the vaccine sector 
are delegated to supranational agencies. In the context of the COVID-19 pandemic, the European Union 
has been assigned a central role in vaccine supply. Initial multilateral purchasing groups – such as that 
between Germany, France, Italy and the Netherlands – have been expanded across Europe.251 The 
European Commission – as the representative of the participating EU member states – has concluded 
advance purchase agreements with vaccine producers (see Chapter 3.3.1). These agreements define 
the total number of purchased vaccine doses at a specified price, but not the allocation of the vaccine 
doses to the individual participating countries (e.g. AstraZeneca).252 This allocation was agreed 
separately, essentially on a pro rata basis according to the population, although countries can claim a 
smaller proportion and release the unused doses for countries in need.253 

Common purchasing has both advantages and disadvantages. Higher procurement volumes give 
smaller countries access to vaccines.254 They also give the buying party greater leverage in negotiating 
prices and quantities with the vaccine producers. Concluding agreements with several manufacturers 
and for different vaccine technologies also spreads the procurement risk.255 In the specific case of 
COVID-19 vaccine procurement, however, the EU was strongly criticised for its "slow"256, "miserly"257 

                                                      
246 Times of News, Coronavirus: Singapore and China pledge health partnership for future pandemics, 9.12.2020. 
247 The White House, FACT SHEET: United States – Republic of Korea Partnership, 21.5.2021. 
248 Correspondence with FOPH INT, 03.11.2021. 
249 In this report, "multilateral" state-to-state collaborations are defined as those that involve more than two 

countries. 
250 Reuters, Israel, Austria and Denmark establish vaccine-supply alliance, 4.3.2021.  
251 aerzteblatt.de, Deutschland setzt nicht mehr auf eigene Impfstoffbeschaffung, 19.8.2020. 
252 European Commission, Advance Purchase Agreement (“APA”) for the Production, Purchase and Supply of a 

Covid-19 Vaccine in the European Union, Ref. Ares(2020)4440071 – 26/08/2020. 
253 European Commission, Statement of the European Commission on the methodology used to determine the 

allocation of doses of vaccines under the Advance Purchase Agreements, 13.3.2021. FAZ, In Brüssel wird über 
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254 European Commission, Von der Leyen defends joint EU vaccine procurement, press release, 18.2.2021. 
255 European Commission, Advance Purchase Agreement (“APA”) for the Production, Purchase and Supply of a 

Covid-19 Vaccine in the European Union, Ref. Ares(2020)4440071 – 26/08/2020. 
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257 Spiegel, Knausrige Schnarchnasen, 30.1.2021. 



 

75 

purchasing strategy, which meant that it had to accept longer delivery times compared to countries such 
as Israel or the United Kingdom, which conducted their own negotiations and received supplies 
sooner.258 Countries such as Slovakia and Hungary subsequently purchased their own vaccines from 
Russia and China.259 

Switzerland and Norway have procured vaccines via the EU purchasing group. In December 2020, 
Sweden ordered vaccine doses via agreements between the European Commission and AstraZeneca 
and sold these on, at no profit, to the two countries.260. However, the future participation of Switzerland 
in European procurement ventures is currently not on the cards. 

Another disadvantage of greater international cooperation is the dependence on free trade, which was 
restricted during the COVID-19 pandemic, as shown by the three examples in the case study on 
Contractual frictions in the pandemic situation. 
 

Case study: Contractual frictions in the pandemic situation: three examples from the COVID-
19 pandemic 

In March 2021 Italy held back 250,000 AstraZeneca vaccine doses before they could be shipped to 
Australia. This happened after vaccine deliveries by AstraZeneca to the EU had been delayed due to 
raw material shortages. The export restrictions on those vaccine doses were approved by the Italian 
government and the EU Commission. The Italian government and the EU Commission justified their 
decision on the basis that, according to the EU Export Control Regulation, Australia was not a 
vulnerable country and that too many vaccine doses were being supplied to countries outside the EU 
compared to countries inside the EU.261 

The USA banned the export of input factors and finished vaccines until such time as sufficient 
domestic capacities were available, the Defense Production Act (DPA) being cited. As a result, out of 
a total of 268 million doses manufactured up to April 2021, just 3 million doses were exported from 
the USA. One of the victims of these restrictions was the world's largest vaccine manufacturer, the 
Serum Institute of India, which normally procured various input factors from the USA.262 

India imposed export restrictions from April 2021 owing to the rapid spread of the delta variant 
because, as one of the largest producers of vaccines by volume, the country had not been able to 
fulfil its contractual obligations in relation to COVAX. 

 

The results of the analysis of the value-added chain and international cooperation indicate that a 
combination of national production and international cooperation could help ensure that the Swiss 
population are kept supplied with vaccines. The domestic production of particularly scarce input factors 
or execution of other steps along the value-added chain supports the implementation of international 
agreements (see Chapter 3.3.1). Nearshore contracts with countries with which Switzerland has a 
fundamental relationship of trust and, ideally, bilateral or multilateral collaborations are also possible.  

Neighbouring countries that are active along the value-added chains of vaccines are suitable candidates 
for nearshore procurement. Germany, for example, has 15 production sites along the value-added chain 
of COVID-19 vaccines (e.g. BioNTech/Pfizer in Marburg, CureVac in Tübingen, etc.).263 In Sanofi-
Pasteur, France has one of the world's largest vaccine producers and is the market leader in respect of 
certain input factors (e.g. 35% global market share for stabilisers).264 
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Conclusions 

Although Switzerland is already currently cooperating with many companies, international organisations 
and other countries, the analysis of the types of cooperation reveals further opportunities in three areas. 

Company-related collaborations. No known direct collaborations currently exist between the federal 
government and international companies with the aim of expanding vaccine production capacities in 
Switzerland. Such collaborations could contribute to Switzerland's security of supply. Thethe potential 
and feasibility (especially in respect of the avoidance of industrial policy) of such collaborations should 
be reviewed. Possible key areas for potential cooperation are listed in Chapter 3.2.2.  

International organisations. While Switzerland is an integral part of the relevant international 
organisations, in their current form, apart from international networking, these are designed more to 
ensure the security of supply particularly in developing and emerging countries rather than highly 
developed countries like Switzerland. Therefore, the specific form in which Switzerland could contribute 
in these organisations to a mechanism for the globally coordinated distribution of vaccines should be 
evaluated. 

Cooperation with other countries/international alliances. The federal government exploits 
comparatively few synergies when it comes to collaborations with other countries/international alliances. 
Nor does it have any bilateral or multilateral partnerships designed to secure its own vaccine supply. 
Therefore, possible countries with which Switzerland could cooperate in vaccine research, development 
and production, and the form of this cooperation, should be reviewed. In particular, cooperation with the 
EU and its member states would need to be evaluated. 
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4 Action areas, positioning and measures 
Chapter four focuses on the identified action areas, the positions that should be adopted in relation to 
the identified action areas and the underlying measures. 

Action areas are areas in which the federal government should be active because they have an indirect 
or direct influence on the aims of the vaccine strategy. Accordingly, they are derived from the Federal 
Council's mandate and the aims of the vaccine strategy. They are based generally on the value-added 
chain (research, development, production). The position statements describe the specific future status 
to be brought about in order to create ideal conditions for achieving the aims. For each action area, 
measures designed to facilitate the adoption of the respective positions in the medium to long-term were 
defined. The measures are derived from the potential for improvement that was identified in the various 
analyses. The measures were explored with experts in the context of the possibilities of this project (see 
Figure 2, Interaction between strategic aims, action areas, positioning and measures). 

The chapter starts with an introduction to, and brief description of, the action fields along the previously 
described value-added chain (Chapter 4.1). For each action area, depending on the subchapter, the 
positions to be adopted are then explained and the measures that are considered to be effective are 
presented (Chapters 4.2 – 4.8). 

Each measure was evaluated and prioritised in terms of the strategic aims. To this end, an evaluation 
grid was produced with the two overarching categories of "Aim coverage" and "Feasibility". Listed under 
these categories are the evaluation criteria that were derived from the aims of the overall project (further 
information can be found in Annex 6.7). All listed measures were assigned to the categories of "High 
priority", "Medium priority" and "Low priority". The priority provides an insight into the recommendation 
concerning the further course of action for these measures (see Table 3). Only those measures in the 
high- and medium-priority categories are subsequently explored. The low-priority measures can be 
found in Annex 6.8. 

An initial evaluation of the measures was validated or further developed with a wide range of government 
representatives (incl. representatives from FOPH, SECO and SERI).  

 

Priority 

Contribution to 
aim 
achievement 

Feasibility Will to 
implement 

Further course of action 

High Substantial Yes Yes 
Recommended for detailed 
development and implementation 

Medium 
Potentially 
substantial 

Basically 
yes 

Unclear Recommended for further review 

Low265 Marginal Low Low No follow-up 

Table 4: Three priority categories 

The descriptions of the measures present the content and corresponding interdependencies. They are 
explicitly not detailed plans for implementation. In this respect, the measures should subsequently be 
developed, refined and – as appropriate – validated.  
  

                                                      
265 Although these measures are included below, they are described in less detail because of their low priority. 
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4.1 Introduction to action areas 
Based on the strategic aims of the vaccine strategy and the analysis findings, six relevant action areas 
were identified. In each of these action areas, Switzerland needs to strengthen its position in order to 
address the aims of the vaccine strategy: 

1) International cooperation: To strengthen security of supply, relationships with supranational and 
international players are relevant and useful, which is why the first action area focuses on the extent 
to which Switzerland should be involved in international collaborations along the whole value-added 
chain and the form that these should take. 

2) Basic research: Basic research forms the basis for an effective vaccine strategy, serving as a 
possible starting point for projects from which vaccine candidates might emerge, but also for other 
relevant innovations along the vaccine value-added chain. Accordingly, the second action area 
focuses on the (public) basic research that is essentially conducted in universities and other state-
funded research institutions. 

3) Translational and applied research and development: Translational and applied research plays 
a key role as a link between basic research and industry. The third area therefore focuses on public 
and private R&D establishments and initiatives. This involves the translation of knowledge into 
marketable innovations – for example, whether theoretically promising vaccine projects from basic 
research have reached a sufficient level of maturity for showing their potential and being taken up 
by industry. 

4) Networking and coordination: The vaccine value-added chain is highly complex and fragmented. 
In order to achieve the aims of the vaccine strategy and generate the maximum benefit for the Swiss 
population particularly in times of crisis, its national components also need to be networked and 
coordinated in the best possible way. The fourth action area focuses on supporting collaboration 
and increasing the transparency for the federal government. 

5) Domestic vaccine production: To safeguard the national security of supply, it is advantageous to 
map certain capabilities along the value-added chain in Switzerland, which is why the fifth action 
area addresses domestic skills, infrastructure and production capacities for precursors and finished 
vaccines. 

6) Access to input factors: Even when a vaccine has been developed against a pathogen with 
pandemic potential and a corresponding production infrastructure put in place for producing 
precursors and ultimately the finished vaccine, this does not necessarily mean that domestic 
production capability, and therefore security of supply, is ensured. Therefore, the sixth action area 
focuses on the access to critical input factors. These can increase the domestic production 
capabilities and/or the position in international trade – particularly in times of crisis. 

For each action area and the respective desired position, measures have been worked out and then 
reviewed in terms of the extent to which they contribute to the achievement of the aims and appear 
feasible. Figure 32 shows the high- and medium-priority measures in relation to their respective action 
areas. 
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Figure 32: Disposition of measures across the action areas 
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4.2 Action area: International cooperation 
 

Positioning "Supporter and sponsor of international cooperation" 

Explanation The federal government enables and actively supports international forms of 
cooperation and facilities (between governmental stakeholders and between 
governmental and non-governmental stakeholders) with reference to vaccines. It 
does so where the aim of security of supply can be achieved more effectively via 
a supranational or international stakeholder (while respecting the principle of 
subsidiarity). 

 

As shown in Chapter 3.3.2, it is not considered to be either realistic or economic to map locally all the 
capabilities required in the context of security of vaccine supply in Switzerland with reference to vaccine 
research, development and production. Strengthening international collaborations simplifies the access 
by Swiss researchers to important research findings and the access by companies in Switzerland to 
valuable product and production technologies. It also contributes to a robust vaccine supply for the Swiss 
public. Therefore, Switzerland should review its existing commitment to international collaborations and, 
where necessary, build on these and enter into new collaborations. This applies to all three forms of 
cooperation determined in field of analysis 3.3. Three overarching categories are designed to strengthen 
these forms of cooperation: 

1) State-to-company: The federal government should review and, where expedient, promote 
cooperation and sharing with the international private sector. 

2) State-to-organisation: The federal government should play an active role in multilateral 
organisations and international initiatives. 

3) State-to-state: The federal government should enter into and promote bilateral and regional 
alliances. 

The priority measures to operationalise the three overarching categories are presented below. The 
measures proposed here must be viewed in the international political context by the federal government, 
adapted to Switzerland's needs and supplemented by further measures. The analyses and experience 
emerging from the crisis situation of the current pandemic must be included in the evaluation of these 
proposals. 

The principle of subsidiarity must be respected while these measures are being elaborated. Measures 
should be implemented at the lowest possible state/administration level. Nevertheless, any measure 
that helps achieve the aims at national level should be checked to ascertain whether its effectiveness 
and/or efficiency might be enhanced by upgrading it to a supranational level. 

1) State-to-company 

In accordance with the Federal Council's mandate, this report includes measures for promoting vaccine 
research, development and production. The procurement of vaccines – typically a cooperation between 
state and companies – is not described further here, but is addressed by other initiatives of the federal 
government. 
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2) State-to-organisation 

 

Action area: International cooperation 

Measure 1.1 Participate in initiatives to control pandemics and epidemics 

Strengths Weaknesses/Risks 

 Networks Switzerland with leading research 

locations and important trading partners 

 Extends the access to global information and 

data (before and during a pandemic) 

 Raises Switzerland's profile in the international 

context 

 Reliability of initiatives during a crisis may need 

to be critically evaluated due to possible diffusion 

of responsibilities 

 Degree of influence exerted by a country fairly 

low 

 Over the last decade, the ability of multilateral 

institutions (e.g. WHO) to react has been 

restricted to some extent 

Aim coverage 

☒Security of supply  

☐Reaction time 

☐Pandemic and epidemic resilience 

☒Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Initiatives to control pandemics and epidemics give the participating 
countries a more comprehensive picture of the global pandemic situation and access to vaccine doses. 
Switzerland already participates in numerous initiatives concerned with pandemic preparedness and 
vaccine distribution (e.g. COVAX, CEPI, Gavi). Switzerland should strengthen its commitment in order 
to enhance its own security of supply and consolidate its networking with other countries. 

To this end, the federal government can join existing or emerging initiatives, particularly EU HERA. It 
can also strengthen its commitment to existing initiatives or join new initiatives in areas that are not 
covered by existing ones. 

Feasibility. Medium. The stronger commitment to existing initiatives and joining existing or emerging 
initiatives is basically feasible in the short to medium term. With regard to EU HERA, Switzerland's 
participation should be evaluated and promoted in the general context of Swiss/EU relations. 
Implementation in the short term is considered to be difficult.  

The same applies to the creation of a new initiative, which is considered to be a protracted process and 
one that would only be effective if the newly formed alliance reached a critical mass. 
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3) State-to-state 

 

Action area: International cooperation 

Measure 1.2 Increase links with European networks of clinical trials 

Strengths Weaknesses/Risks 

 Simplifies the search for study participants and 

service providers 

 Accelerates the authorisation process 

 Trials conducted in other countries must comply 

with Swiss guidelines 

 Population characteristics of the foreign trial 

locations must be comparable with those of 

Switzerland 

Aim coverage 

☐Security of supply  

☐Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Three types of networks for clinical trials exist: those intended to simplify 
1) the recruitment of trial participants, 2) the implementation of clinical trials and 3) the sharing of study 
data.  

Swiss research institutions would profit from a larger pool of study participants. In accordance with its 
population size, Switzerland only has a limited number of domestic trial participants available. 
Furthermore, no central network for the registration of trial participants exists in Switzerland 

As part of the "Service Agreement 21-24", the umbrella organisation SCTO has been commissioned to 
develop a concept for the recruitment of trial participants/patients with the relevant national stakeholders. 
Even while the concept is being developed, attention should be paid to vaccine-specific recruitment. 

In general, participation in international networks would give research institutions and companies access 
to larger pools of potential trial subjects, as well as additional study sites, incl. the corresponding staff 
and services. The simplified recruitment of trial participants could help clinical trials to be completed 
more quickly and thus bring medicines to market sooner. Network effects266 enhance the appeal of larger 
networks. 

Linking to European networks in particular can be strengthened. Thus, although Switzerland is involved 
in the VACCELERATE collaborative project (which is funded via Horizon 2020), compared to numerous 
other countries, trial participants from Switzerland cannot yet register themselves for corresponding 
studies.267 The ability to register and speed up the process would be in Switzerland's interest. 
Switzerland is also involved in several European alliances (independent of the Horizon association), 
including for example the ERIC consortium, BBMRI and Elixir. 

The extent to which the links to existing research network alliances can be strengthened should be 
reviewed. At the same time, efforts should be made to participate in future initiatives where useful and 
possible.  

 

 

                                                      
266 If external factors ("network factors") are positive, the benefit of all network users increases as the number of 

users grows. The more potential trial participants registered in the network, the more study service providers are 
attracted. This, in turn, makes the network more attractive for trial participants. 

267 Vaccelerate website, Welcome to the registration for upcoming vaccination studies. 
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Possible networks should be evaluated in respect of their: 

 Suitability for recruiting appropriate trial participants 
 Legal basis 
 Data protection policy 

The specific details for implementing this measure should be worked out at a later stage. 

Feasibility. High. Corresponding European networks already exist. However, the legal obstacles to data 
sharing should be clarified. 

 

Action area: International cooperation 

Measure 1.3 Association to Horizon Europe and related programmes and initiatives 

Strengths Weaknesses/Risks 

 Gives Switzerland access to the world's largest 

research and innovation programme 

 Enables Switzerland to play a significant and 

active role in European research and innovation 

and remain involved in the international network 

of top-class research 

 Low to moderate short-term probability of 

occurrence due to the current political situation 

 Third country status may weaken Switzerland's 

appeal as a location for research and innovation 

in the long term, since the opportunities for 

researchers to work together with EU 

researchers or in EU research institutions are 

more limited 

Aim coverage 

☐Security of supply  

☐Reaction time 

☐Pandemic and epidemic resilience 

☒Networking 

 

☒Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended, but not for review as part of this strategy. To be 
addressed in further bilateral discussions on the EU-Switzerland relationship. 

Inference and aim coverage. Switzerland is currently treated as a non-associated third country by 
Horizon Europe. In this status, although project participants in Switzerland can take part in collaborative 
projects, they cannot coordinate any projects. The funding for the Swiss project partner is provided not 
by the European Commission, but by the SERI for the entire duration of the project. 

Association to Horizon Europe and its associated programmes and initiatives increases Switzerland’s 
attractiveness to talented young researchers, gives Switzerland access to important research and 
innovation knowledge and allows it to play a more significant and active role in European research and 
innovation. Therefore, the federal government should continue its strenuous efforts – within the scope 
available to it – to restore Switzerland's status as an associated country in Horizon Europe and the 
related programmes and initiatives (notably Euratom, ITER and Digital Europe Programme, "Horizon 
Package 2021-2027"). 

Feasibility. Medium. Switzerland’s involvement in the EU Framework Programmes for research and 
innovation is part of the 2002 Bilateral Agreement I between Switzerland and the EU. However, the 
question of Switzerland's association to "Horizon Europe" is viewed by the EU in the light of overall 
Swiss-EU relations. Full association to Horizon Europe remains the Federal Council's declared goal. 
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Action area: International cooperation 

Measure 1.4 Enter into bilateral and multilateral alliances involving R&D and production 
of vaccines 

Strengths Weaknesses/Risks 

 Exploits synergies between countries with 

complementary capabilities 

 Need for coordination with other countries 

 Loss of autonomy 

Aim coverage 

☒Security of supply  

☐Reaction time 

☒Pandemic and epidemic resilience 

☒Networking 

 

☐Appeal as a location 

☐Sustainability 

☒Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Bilateral and multilateral vaccine alliances have increasingly been 
established in the very recent past. These enable the differing strengths of the members along the 
vaccine value-added chain to be exploited synergistically. In research, resources and corresponding 
know-how can be shared, for example via exchange programmes for researchers. In development, 
intellectual property – e.g. relating to technology platforms – can be shared. In production, technology 
transfers can take place in order to accelerate the ramping up of production in the other countries or to 
break down the barriers to trade in order to facilitate the exchange of input factors. 

To evaluate the aim coverage and feasibility of such alliances, the federal government should: 

 ascertain which countries would be suitable for such an alliance. Important influencing factors are 
1) skills relating to vaccines, 2) geographical proximity and 3) bilateral relationship with Switzerland. 
Candidates for such alliances are, in descending order of preference: 1) The EU, 2) European non-
EU countries and 3) other countries with relevant capabilities along the vaccine value-added chain. 

 define the possible area of application of the cooperation. In particular, complementarities along 
the vaccine value-added chain should be considered. To reduce the risk, the cooperation could 
initially be restricted to narrowly defined specialist areas and then extended gradually. 

 conduct intergovernmental discussions in order to specify the terms of the bilateral/multilateral 
agreements. 

Feasibility. Medium. Switzerland could contribute valuable skills in basic research and production. 
However, cooperation with the EU or individual member states is difficult due to the current foreign policy 
situation. Therefore, cooperation with other possible partner countries should be reviewed. 
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4.3 Action area: Basic research 

 

Positioning "Leading location for vaccine-related basic research" 

Explanation Switzerland's excellent vaccine-related basic research is strengthened, and the 
research and teaching are broadly based. Furthermore, there are close links 
between basic research and applied R&D. 

 

The R&D expenditure relative to GDP, university rankings and publication statistics testify to 
Switzerland's leading position in basic research. However, potential exists for improving the framework 
conditions, funding and productivity of vaccine research. In particular, this research would benefit from 
long-term funding earmarked for vaccinology. 

To this end, the federal government should commission the development of the following measures: 

 Support the acquisition of academic skills in the field of vaccinology 
 Additional funding for specific projects in vaccine research 

 

Action area: Basic research 

Measure 2.1 Support the acquisition of academic skills in the field of vaccinology 

Strengths Weaknesses/Risks 

 Secures the continuity of basic research in the 

field of vaccinology 

 Extends Switzerland's leading position in 

research 

 Promotes Switzerland as a location for 

biomedicine 

 Long-term funding needed to achieve the desired 

trickle-down effect 

Aim coverage 

☒Security of supply  

☐Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☒Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Vaccine research capabilities can be secured in Switzerland if experts 
are reliably educated and trained. Although the research covers a wide range of many vaccine-related 
areas, the depth of the research shows room for improvement. The professorships in vaccinology at 
Swiss universities should be strengthened in order to attract, educate and enable talented young 
researchers to pursue a future career in academia or industry. 

Since they are responsible for the universities, the cantons will need to work out the specific details of 
this measure. However, the federal government should consult the cantons to ascertain which specialist 
skills are critical for vaccine research (i.e. necessary and scarce). To secure the specialist skills at 
university level with linking to a professorship, the cantons could coordinate closely with the universities, 
for example: 

 Draw up a financial and personal succession plan for the professorship in vaccinology at the 
University of Geneva 

 Fund additional professorships in vaccinology in Switzerland (in the short term via alternatives to 
the Federal Act on the Funding and Coordination of the Higher Education Sector, HEdA) 
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 Empower the professorship or professorships to recruit more staff via permanent posts (e.g. 
technicians, scientists) and acquire third-party funds in order to be able to appoint additional project-
based (post-)doctoral studentships 

 Further promote and expand international cooperation, e.g. by strengthening the role of Switzerland 
in international networks, programmes or projects, for example ADITEC. 

Feasibility. High. The salaries of permanent employees (professors, postdocs, etc.) could be placed on 
a secure footing through long-term public funding. Shorter-term, privately provided third-party funds 
could finance additional posts and, at the same time, promote the practical relevance of the 
professorship. 

 

Action area: Basic research 

Measure 2.2 Additional funding for specific projects in vaccine research 

Strengths Weaknesses/Risks 

 Secures the continuity of basic research in the 

field of vaccinology 

 Promotes the attractiveness of Switzerland as a 

location for research 

 Possibility of targeted promotion 

 Knowledge acquisition in vaccine research 

 Difficult selection procedures 

 Difficult to predict the success of research 

projects beforehand 

Aim coverage 

☐Security of supply  

☐Reaction time 

☐Pandemic and epidemic resilience 

☒Networking 

 

☒Appeal as a location 

☒Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Strong basic research is the primary precondition for the development of 
marketable products. Providing adequate financial support plays an important role here. On the whole, 
basic research is well funded in Switzerland. However, the preconditions for the development of 
marketable vaccines could be further improved by additional financial resources for vaccine-related 
basic research projects.  

The federal government can earmark particular funds in order to finance specific projects in vaccine 
research. This further strengthens the importance of Switzerland in the area of basic research and, if 
necessary, helps attract additional researchers from other parts of the country and from abroad. The 
next step is to establish the source and form of the funding. 

Feasibility. High. Financing for the current period 2021-2024 is basically included and mandated in the 
SERI's multi-year plan. The Federal Council could issue separate calls, although parliamentary 
resolutions would be needed for this purpose (see Federal Act on the Promotion of Research and 
Innovation (RIPA); special basic legal provisions). The next step is to establish the source and form of 
the additional funding. 
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4.4 Action area: Translational and applied research and 
development 

 

Positioning "Translational and applied research as a link between industry and basic 
research" 

Explanation In order to establish Switzerland as a leading location for translational and applied 
research & development, including in vaccinology and associated production 
fields, ideal framework conditions need to be created. The coordination with the 
pharmaceutical industry is optimised. 

 

Translational and applied R&D ensures that findings from basic research lead to marketable product 
innovations. In this case, these are life-saving vaccines and innovative vaccine technologies. Despite 
the excellent research performance of its universities, Switzerland plays a rather subordinate role on the 
world market when it comes to developed vaccines. Furthermore, Switzerland has, to date, produced 
neither a COVID-19 vaccine nor a promising candidate. In the context of security of supply with vaccines 
in Switzerland in the event of an epidemic or pandemic, this gap needs to be closed. A possible starting 
point that has emerged from the analysis would be better infrastructural and financial support for 
preclinical and clinical studies.  

To this end, the federal government should commission the development of measures to: 

 provide additional funding for the translation from basic to clinical research 
 promote access to the GMP production infrastructure for the production of vaccines in R&D 

The federal government should also commission a detailed review of the following measures: 

 Optimise national clinical trial networks and coordination offices 
 Create an institute for vaccine research 
 Promote biotech companies through venture capital 
 Upgrade and combine existing structures to form an innovation hub for vaccine R&D 

The measures to be reviewed are closely interlinked. An institute for vaccine research could coordinate 
clinical trials centrally, support investment decisions and be located in an innovation hub. Investments 
in biotech companies could also be indirect, for example in the form of subsidised access to the 
infrastructure of the innovation hub. 
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Action area: Translational and applied research and development 

Measure 3.1 Additional funding for the translation from basic to clinical research 

Strengths Weaknesses/Risks 

 Exploits the potential created by upfront funding 

 Increased probability and number of marketable 

innovations 

 Increased attractiveness of Switzerland as a 

location for R&D 

 Difficult selection procedures 

 Success of the translation projects cannot be 

predicted beforehand 

Aim coverage 

☒Security of supply  

☐Reaction time 

☐Pandemic and epidemic resilience 

☐Networking 

 

☒Appeal as a location 

☒Sustainability 

☒Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Translational research is often “stuck in the middle” when it comes to 
funding. In other words, it is typically not supported by SNSF basic research funds, but rather by focused 
programmes and facilities with fewer financial resources. It is also often too far removed from marketable 
innovations to obtain funding from industry, although there are some exceptions. From an overall 
standpoint, however, the Swiss population and economy profit from a better utilisation of basic research 
findings.  

In order to create incentives to encourage the private sector to invest more in translational research, the 
federal government could: 

 Coordinate closely with the cantons to provide existing technology transfer centres in universities 
(e.g. ETH transfer, University of Geneva Unitec) with additional instruments to support technology 
transfer 

 Support clinical trials for vaccine candidates, e.g. by financially supporting the use of CTUs/trial 
networks (see measure 3.3) 

Feasibility. Medium. Funding budgets are planned and mandated for the current period 2021-2024. 
Alternatively, the translation of selected projects could be financially supported via separate calls. The 
next step is to establish the source and form of the additional funding.  
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Action area: Translational and applied research and development 

Measure 3.2 Promote access to the GMP production infrastructure for the production of 
vaccines in R&D 

Strengths Weaknesses/Risks 

 Simplified vaccine research as a result of 

enhanced production quality and production 

standards (especially effective in preclinical and 

clinical studies) 

 Networking of various stakeholders 

 Reduction in the reaction time 

Depending on the respective solution:  

 Opportunity costs 

 Coordination effort 

 

Aim coverage 

☐Security of supply  

☒Reaction time 

☐Pandemic and epidemic resilience 

☒Networking 

 

☒Appeal as a location 

☒Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Nowadays, researchers partly use the infrastructure of their own 
universities to produce vaccine candidates. But compared to industrial production plants, it is more 
difficult to achieve consistency between batches and develop scalable production protocols, given the 
existing standard and limited capacity of the university infrastructure. Access to industrial-grade GMP-
certified plant would simplify this objective, which could be achieved, for example, through partnerships 
with producing companies. In other European countries, such partnerships exist – e.g. between the 
Celonic Group (a CDMO) and University College London.268 

In order to simplify researchers' access to the production infrastructure and thereby accelerate the 
development of vaccine candidates, the federal government could: 

 Create incentives for giving researchers access to the existing GMP-certified infrastructure – for 
example, that of a major vaccine producer such as Lonza – or 

 Promote a GMP production infrastructure designed for research. 

Feasibility. Medium. Depending on the respective solution, the access to existing industrial plant for 
researchers can be complex to coordinate. While the separate development of an (ideally multi-modal 
next-gen) GMP production infrastructure for research is technically feasible, keeping these capacities 
"warm" incurs opportunity costs, which need to be taken into account when deciding on the incentives. 
  

                                                      
268 Celonic Website, Celonic Group and University College London (UCL) announce partnership to produce 
protein therapeutics using Celonic’s CHOvolution® platform, Press release 22.3.2021. 
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Action area: Translational and applied research and development 

Measure 3.3 Optimise national clinical trial networks and coordination offices 

Strengths Weaknesses/Risks 

 Significant economies of scale 

 Pooling of expertise 

 Must be combined with additional measures in 

order to ensure the availability of clinical 

researchers 

Aim coverage 

☐Security of supply  

☐Reaction time 

☐Pandemic and epidemic resilience 

☒Networking 

 

☒Appeal as a location 

☒Sustainability 

☒Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. Clinical trials are essential for ensuring the safety and efficacy of vaccines 
and ultimately for obtaining their authorisation. Together with the SNSF and the Swiss Academy of 
Medical Sciences (SAMS), and in collaboration with universities, university hospitals and other research 
institutions, the federal government has set up a nationally coordinated clinical trial network, with the 
SCTO as the umbrella organisation and its incorporated CTU network, in order to give researchers the 
best possible support in conducting clinical trials. 

To optimise these networks specifically for the development of vaccines in Switzerland, they should 
have a new, or stronger, focus on vaccines. At present, only a small number of the research institutions 
involved in clinical trial networks have specific expertise in vaccines. Basically, the functional skills on 
offer should be expanded (e.g. access to experts in regulatory affairs, doctors to conduct clinical trials, 
infrastructures for conducting longer trials). The digital infrastructure in the form of platforms for data 
recording and analysis should also be improved. This would enhance the feasibility, speed and quality 
of clinical trials conducted in Switzerland. Overall, this would enable (vaccine) companies located in 
Switzerland to bring pandemic and non-pandemic products to market sooner. 

As well as expanding the skills in the clinical trial networks, it is crucial to give public and private R&D 
players access to these networks. The more attractive configuration of trial networks would probably 
encourage the private sector to fund additional vaccine trials. Lowering financial obstacles to the use of 
CTUs for selected projects could also be contemplated. 

Feasibility. Medium. The umbrella organisation SCTO has a clear four-year remit from the SERI. This 
cannot simply be changed or extended. Any modification of these networks for the purposes of the 
vaccine strategy would need to be seen in the context of a parliamentary review. Furthermore, the 
access to medical personnel should be clarified separately.  The financing and commissioning of these 
personnel is the responsibility of the cantonal hospitals and is therefore independent of SERI’s SCTO 
mandate.. 
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Action area: Translational and applied research and development 

Measure 3.4 Create an institute for vaccine research 

Strengths Weaknesses/Risks 

 Defines the long-term strategic framework for 

vaccine research in Switzerland 

 Networks the university players in vaccine 

research 

 Coordinates research activities along strategic 

guidelines 

 Institutional integration with university or federal 

authority needs to be clarified 

 Excessively top-down stipulation of research 

subjects should be avoided 

Aim coverage 

☐Security of supply  

☐Reaction time 

☐Pandemic and epidemic resilience 

☒Networking 

 

☒Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. Sharing and coordinating in connection with vaccine research could be 
further improved by targeted adjustments, for example by establishing a long-term overarching institute 
to orchestrate vaccine research and to develop and constantly refine Switzerland's vaccine research 
strategy. As a result, certain benchmarks would be defined to serve as a guide for universities and 
researchers without restricting their autonomy. This would promote knowledge acquisition and transfer 
in the long term. 

Created in 2007, the Swiss Vaccine Research Institute (SVRI) is essentially an instrument whose remit 
already includes the orchestration of vaccine research.269 However, the SVRI focuses primarily on HIV, 
tuberculosis, malaria and the emerging influenza pandemic threat.270 The financial support of the SERI 
is also to be cut in future271, which poses a major challenge for a vaccine research institute. The 
government (the SERI) has set a time limit, ending in 2022, for the federal support for the SVRI, which 
is financed in accordance with Article 15 RIPA. This support is subject to the submission, by the end of 
2021 at the latest, of a strategy explaining how the existing network can be integrated in the universities 
in order to promote national vaccine research in the long term. 

To enable a long-term overarching institute to carry out its role, the remit of the SVRI would need to be 
widened (e.g. to include vaccine research that focuses less on specific diseases or that at least covers 
a broader spectrum of diseases) and long-term funding would need to be guaranteed. An alternative 
would be the creation of a new, independent institute with a common vision and focused orchestration. 

In consultation with the cantons, the federal government should consider the possibility of setting up an 
"Institute for Applied Vaccine Research" or expanding existing structures to the same end (see Vaccine 
Research Institute in France), with the remit to:  

 Define the national strategy and vision in the field of vaccinology (incl. immunology, microbiology, 
virology, epidemiology)  

 Strengthen the links between basic and translational research  
 Make the appropriate infrastructure, platforms, personnel and funding available so that research 

can be carried out in the priority areas 

                                                      
269 Although a Swiss Vaccine Research Institute (SVRI) already exists in Switzerland, this does not have the 
overarching coordinating role intended here, but rather supports individual products in vaccine research and 
shares knowledge among the players in vaccine research. 
270 Swiss Vaccine Research Institute website, Our Mission, last reviewed 2017.  
271 Confirmed in interviews with experts and in HEIDI.News, En pleine épidémie, le Swiss Vaccine Research 

Institute lutte pour conserver son indépendance, 01.04.2020. 
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 Optimise cooperation between relevant research groups and/or various Swiss institutes, e.g. by 
strengthening site-related regional hubs 

Feasibility. Low. Although the skills and financial resources to implement the institute would be 
available, there is no tradition of centrally orchestrated research in Switzerland. The right degree of 
centralisation is critical for ensuring the support of the universities. 
 

Action area: Translational and applied research and development 

Measure 3.5 Promote biotech companies through venture capital 

Strengths Weaknesses/Risks 

 Diversifies the innovation portfolio 

 Promotes Switzerland's position as a hub for 

biotech and pharma companies 

 Requires substantial investment sums 

 Potential conflicts between domestic and foreign 

competition-law policies 

 The broader risk-return spectrum also increases 

the downside risk, i.e. the risk of investing in 

unsuccessful companies 

 If investments are made in start-ups in the early 

phase, there is a risk that these will be taken over 

and that knowledge and specialists will migrate to 

other countries 

Aim coverage 

☐Security of supply  

☐Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☒Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. Pharmaceutical innovation projects are risky because they require 
substantial investment, and the prospects of success are uncertain. Venture capital investments are 
considerable: In 2020, biotech companies attracted CHF 820 million i.e. 39% of the venture capital 
invested in Switzerland.272 However, investors tend to invest in those biotech applications that appear 
most profitable in the short to medium term. Consequently, venture capitalists have so far not paid much 
attention to vaccine projects. There is therefore a risk of underinvestment in vaccine innovations, even 
though these can avoid the high economic costs of a pandemic (see Chapter 2.2). 

The possibility of the federal government – following the USA and Germany (see Chapter 3.3.1) – 
investing its own venture capital in vaccine innovations should therefore be reviewed. Compared to other 
countries, the federal government uses a more limited range of innovation-funding instruments. Broad-
based innovation funding would attract innovative biotech companies, cover a broader spectrum of risk-
return profiles and thus increase the likelihood of pioneering vaccine developments. This would promote 
private R&D in Switzerland, resulting in a corresponding knowledge acquisition and positioning 
Switzerland as a hub for biotech and pharma companies. The source and form of the investments – for 
example via an innovation fund – would need to be clarified. 

Feasibility. Medium. Switzerland does not currently have an innovation fund, although its feasibility is 
being evaluated by the EAER and the FDJP (field of analysis 3.1). The result of this evaluation will 
greatly affect the feasibility of this measure. 
 

                                                      
272 startupticker.ch, Swiss Venture Capital report 2021, Edition No 9, January 2021. 
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Action area: Translational and applied research and development 

Measure 3.6 Upgrade and combine existing structures to form an innovation hub for 
vaccine R&D 

Strengths Weaknesses/Risks 

 Promotes Switzerland as a location for R&D 

 Stronger networking of various stakeholders 

 Special incentives needed so that international 

companies favour Switzerland over other 

countries 

 Expensive if the required infrastructure still needs 

to be set up 

Aim coverage 

☐Security of supply  

☐Reaction time 

☒Pandemic and epidemic resilience 

☒Networking 

 

☒Appeal as a location 

☒Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. A geographical concentration of players in vaccine R&D promotes 
informal interactions and facilitates the more spontaneous use of the infrastructure (e.g. laboratories, 
production facilities). This attracts other innovative vaccine companies and strengthens the 
innovativeness of Switzerland as a business location. Life sciences clusters already exist in Switzerland, 
particularly around Basel and Geneva. 

In order to expand the life sciences clusters into an innovation hub for vaccine R&D, the federal 
government could work closely with cantons, chambers of commerce and industry associations: 

 Expand cooperation programmes with the local universities 
 Promote the reallocation of the existing laboratory infrastructure or supplement this infrastructure, 

for example through financial support or trade promotion measures 
 Promote the increased use of the academic infrastructure for start-ups in the vaccine sector 

Feasibility. Medium. The starting position is advantageous thanks to the existing life sciences clusters. 
However, in 2010 the Federal Council decided against a separate cluster policy with economic and 
regional hubs, since this would amount to discrimination within the economic and innovation policy. 
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4.5 Action area: Networking and coordination 

 

Positioning "Fully integrated and ideally coordinated location for vaccine research and 
the vaccine industry" 

Explanation The federal government pools information and skills to enable it to prepare for 
possible crises and support/coordinate along the national value-added chain. 
National players in public research & development, the vaccine sector and policy 
makers are ideally interlinked and foster a broad and trust-based sharing of 
information and skills. 

 

Switzerland already possesses valuable skills in basic and applied research and the development and 
production of vaccines. Greater networking and coordination would simplify the exchange of knowledge 
among the players and speed up the response in the event of a pandemic or epidemic.  

To this end, the federal government should commission the development of the following measures: 

 Periodically review and revise the vaccine strategy and its implementation plan 
 Monitor vaccine-related capabilities and resources in Switzerland 

The federal government should also commission a detailed review of the following measure: 

 Create a national centre of excellence for vaccines 
 

Action area: Networking and coordination 

Measure 4.1 Periodically review and revise the vaccine strategy and its implementation 
plan 

Strengths Weaknesses/Risks 

 Ensures that the measures are up to date 

 Channels effort in the most promising direction 

 "Means to an end" to achieve the current 

strategic aims 

Aim coverage 

☐Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. The global pandemic situation is constantly developing. Previously 
unknown pathogens and mutations are emerging, vaccination technologies are being refined or newly 
developed, international relationships – and, as a result, the framework conditions for vaccine 
manufacture and trading – are changing. A periodic review and modification of the vaccine strategy 
would ensure that the strategic aims and action areas are in line with the prevailing situation. 

In order to ensure that the vaccine strategy remains relevant, the federal government should: 

 Determine the responsibility for the periodic review of the existing strategy (present situation: 
Interdisciplinary working group report on provision) 

 Define the frequency of review 
 Check that the implementation plan is up to date and effective in respect of the current threat 

situation 
 Determine the breadth and depth of the modifications 
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 Include affected stakeholders (cantons, universities, hospitals, industry associations, etc.) in the 
drafting of the modifications 

Feasibility. High. The frequency of, and responsibility for, the review merely needs to be specified. 
 

Action area: Networking and coordination 

Measure 4.2 Monitor vaccine-related capabilities and resources in Switzerland 

Strengths Weaknesses/Risks 

 Preventive measure 

 In the participants’ own interests 

 Supply shortages can still occur for other reasons 

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☒Networking 

 

☐Appeal as a location 

☐Sustainability 

☒Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. At present, the situation for the relevant players in Switzerland (public 
sector, R&D, industry) in determining the location and the quality of the skills and resources for vaccine 
production within the country is rather opaque. Crucial factors here are the production capabilities and 
capacities and the available input/output quantities along the value-added chain. Transparency in this 
area would improve the anticipation of bottlenecks in domestic vaccine production, and therefore 
vaccine supply. This is the only way to create a basis for gauging the supply situation. Based on this 
information, various other measures can be put in place and managed more efficiently and effectively. 

In order to monitor input factors and capabilities in Switzerland, the federal government could address, 
for example, the following points: 

 Determine what input factors should be monitored as a priority (typically those that are critical, and 
potentially scarce, for the selected technologies). To ensure that the prioritised input factors are up 
to date, these should be reviewed and updated at regular intervals 

 Check whether, and if so which, existing monitoring resources could be expanded or converted to 
this end 

 Accordingly, determine which governmental or non-governmental player carries out the operational 
monitoring, has sovereignty over the data and evaluates the data 

 Check whether the monitoring should be decentralised and should be organised on a voluntary or 
compulsory basis 

 Define what domestic players, and under what circumstances, should be given access to what type 
of data (e.g. only aggregated data or very detailed data) 

Furthermore, the definition and continuous updating of the list of critical input factors and those in short 
supply on the market (talent, infrastructure, equipment, materials) is not trivial and should be based on 
comprehensive and updated data. The periodic or continuous recording of data from the monitoring of 
the critical input factors could mean an increased workload for the affected agencies and companies in 
Switzerland (depending on the respective arrangement) and therefore encounter obstacles. 
Feasibility. Medium. Players in the private sector could be expected to have at least two kinds of 
reservations. On the one hand due to possible distortion of competition arising as a result of individual 
companies potentially receiving preferential treatment. On the other hand in respect of competition-
related information. Measures will need to be put in place to ensure that the data are treated in strict 
confidence and used only for the described purposes. Furthermore, the initial selection and continuous 
review of scarce and critical input factors via prioritised vaccine technologies are challenging, since 
these can lead to tensions with domestic producers. 
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Action area: Networking and coordination 

Measure 4.3 Create a national centre of excellence for vaccines 

Strengths Weaknesses/Risks 

 "Single Point of Truth" for pandemic defence and 

vaccine research, development and production 

 Simplifies coordination and exchange of 

knowledge 

 Merely coordinating role; other domestic players 

are responsible for implementation  

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☒Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. Vaccine-related skills exist in various federal authorities. Several 
organisations for pandemic preparedness report to the FDHA, including the Federal Commission for 
Pandemic Preparedness and Response and the FOPH section Pandemic Preparedness/Crisis 
Management and International Cooperation. During the COVID-19 pandemic, the federal government 
also set up ad-hoc teams, such as the COVID-19 Task Force. 

However, the vaccine policy comparison shows that pooling all these skills in one organisational unit 
can enhance the ability to respond in the event of a crisis. This pooling would enable the various players 
along the value-added chain to network, coordinate and – where necessary – control. The centre of 
excellence could be based within the FOPH as a separate and permanent unit. As needed (e.g. in the 
event of a crisis), experts from other federal offices could be consulted. 

Feasibility. Medium. While many of the described skills currently exist within the federal administration, 
they are spread across various administrative units. The measure would therefore entail the release of 
the vaccine-related skills from their existing administrative units. 
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4.6 Action area: Domestic vaccine production 

 

Positioning "Technology leader in next-gen vaccine production" 

Explanation Leading business location in next-gen technology platforms for which attractive 
long-term demand potential exists in the market, and offering ideal framework 
conditions. Since these capabilities are also relevant outside the vaccines sector, 
they can be maintained permanently outside a pandemic and thus be made 
available when a new crisis emerges. They provide a competitive advantage for 
Switzerland as a business location. 

 

Skills that are valuable for the production of vaccines based on next-gen technologies already exist in 
Switzerland. However, these skills are only present at certain points along the value-added chain, 
particularly in the manufacture of APIs and the filling of drug substances. There is also a global shortage 
of some of the required input factors (see Chapter 3.2.2). Expanding domestic next-gen vaccine 
production would improve the supply for the Swiss population and could place Switzerland at a 
competitive advantage. 

In order to promote domestic vaccine production, the federal government should commission the 
development of the following measure: 

 Improve the framework conditions for expanding and converting the multi-modal production 
infrastructure 

The federal government should also commission a detailed review of the following measures: 

 Promote an E2E next-gen production hub 

 

Action area: Domestic vaccine production 

Measure 5.1 Improve the framework conditions for expanding and converting the multi-
modal production infrastructure 

Strengths Weaknesses/Risks 

 High flexibility for the various technologies 

 Also of great benefit outside a pandemic 

 Relevant not only for vaccines, but also for other 

products 

 Needs well-trained personnel who are proficient 

in the various technologies 

 Requires equipment reserves 

 Technology transfer is not always successful 

 Places high demands on the supply chain 

 Higher construction costs compared to traditional 

production facilities 

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☒Appeal as a location 

☒Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Multi-modal production facilities allow quick and simple retooling for 
production with differing technologies and products. This saves time and avoids structural modifications, 
which is already advantageous outside a pandemic. In the event of a pandemic, a multi-modal 
infrastructure enables systems for the manufacture of other pharmaceuticals to be retooled faster for 
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vaccines, and facilitates the scale-up of those technologies that form the basis for the design of a 
relevant vaccine (see COVID-19: mRNA or RVV).  

This flexibility entails additional costs. The systems must be planned, constructed and GMP-certified for 
production with differing technologies. The staff must be proficient in the various technologies and be 
trained accordingly. Companies have to take all these costs into account when configuring their 
production plant set-up. 

To encourage producers to opt for a multi-modal infrastructure, the federal government could: 

 Reduce bureaucratic obstacles to the construction/conversion of production facilities. 
 Support the issuing of GMP certificates by swissmedic for multi-modal production facilities. 

Feasibility. High. While the flexibility offered by multi-modal production facilities is potentially attractive 
for producers, the investment required can act as a deterrent. This is where supportive framework 
conditions can make it easier to decide in favour of the multi-modal infrastructure. 

 

Action area: Domestic vaccine production 

Measure 5.2 Promote an E2E next-gen production hub 

Strengths Weaknesses/Risks 

 Substantial independence due to the wide 

domestic coverage of the value-added chain 

 Opens up the opportunity to become a global 

technology leader in next-gen vaccines 

 Networking of various stakeholders 

 Substantial investment sums required 

 Risk of opting for a potentially unsuccessful 

technology 

 Potential conflicts between domestic and foreign 

competition-law policy 

Aim coverage 

☒Security of supply  

☒Reaction time 

☐Pandemic and epidemic resilience 

☒Networking 

 

☒Appeal as a location 

☐Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. When it comes to next-gen technologies, thanks to its existing expertise 
in research, development, technology and production (incl. API production, Infraparks), Switzerland has 
the opportunity to build up a competitive advantage. However, the existing skills only partially cover the 
value-added chain, and this particularly applies to production. 

Existing skills could be extended to form an E2E hub. To this end, the federal government could 
incentivise relocation to such a hub by companies along the value-added chain of next-gen technologies, 
particularly in areas that are not well covered (for example relevant KSMs and excipients).  

These next-gen technologies can be widely used particularly in areas that are very attractive 
commercially, for example oncology and rare diseases (which is hardly the case for classical 
technologies). This would result in the following positive effects: 

 Significant improvement in the domestic production of vaccines 
 Since these skills can be used for alternative purposes, it is more likely that they can be maintained 

in the long term 
 Switzerland's status as a location for production in general is strengthened in specific areas 

The outcome would be increased security of supply for next-gen vaccines in the event of a future 
epidemic and the upgrading of Switzerland's position in international trade. 

A thorough feasibility study is needed before the details of this measure can be worked out. This requires 
an end-to-end cost-benefit analysis and answers to certain critical questions, including: 
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 Technology: If there is a need to specialise in a specific next-gen technology – what is that 
technology? 

 Location: Taking the existing skills into account – what geographical location (or locations) is/are 
best suited to the construction of additional infrastructure? 

 Competition law: How can this industry- and technology-specific promotion be made compatible 
with (inter)national competition law? 

 Competition dynamics: What message does this measure send to other countries? What reactions 
are expected? 

Feasibility. Medium. In Switzerland, production capabilities for next-gen vaccines are already in place 
to some extent. These could form the basis for such a hub. However, a more detailed assessment is 
needed to ascertain the federal government's willingness to initiate such industry- and technology-
specific support measures. Since the implementation of this measure could be interpreted as a step in 
the direction of industrial policy, the specific details – including the financial mechanism to be used – 
should be reviewed. 
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4.7 Action area: Access to input factors 

 

Positioning "Switzerland strengthens its position in critical next-gen input factors and 
uses this as a strategic targeted lever to secure the country's supply of 
vaccines in future pandemics" 

Explanation Through skilful positioning in the manufacture of critical input factors, Switzerland 
establishes itself as an important player on the international market.  

 

The analysis of the value-added chain has shown that some of the challenges in vaccine supply – 
particularly in the current pandemic situation – are attributable to input factors that are difficult to access 
(incl. talent, equipment, infrastructure and materials). More robust access to input factors prevents 
failures in downstream production stages, supporting the security of supply and Switzerland's position 
as a production location. 

The federal government has two options here: With the "buy" option, it could, for example, draw up more 
robust procurement contracts. With the "make" option, it could strengthen its own production capabilities 
and its position in international trade by generating input factors in the country. 

To this end, the federal government should commission the development of the following measure: 

 Train additional specialists for vaccine production 

The federal government should also commission a detailed review of the following measures: 

 Maintain minimum stocks of certain materials that are critical for next-gen 
 Secure critical input factors for the onshore production of next-gen vaccines via nearshore contracts 
 Incentivise domestic production and training of critical input factors for the next-gen value-added 

chain  

The measures to be reviewed and listed here must be viewed in context. A critical requirement is to 
identify globally scarce input factors that would jeopardise the security of supply for relevant vaccines in 
the event of any future epidemic. The resulting list should be constantly updated given the dynamics of 
the system under review. Access to these input factors should subsequently be secured so that the 
existing domestic production capabilities in Switzerland can be used in the event of a crisis, but also in 
order to strengthen its position in international trade. This especially applies because some of these 
input factors are relevant outside individual next-gen technologies, for example in the production of 
biologics.  
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Action area: Access to input factors 

Measure 6.1 Train additional specialists for vaccine production 

Strengths Weaknesses/Risks 

 Enhances the attractiveness of Switzerland as a 

location 

 Eliminates a bottleneck using existing structures 

and strengths (basic and further training system) 

 Initial costs of staff selection and training 

 Ongoing costs for further training and talent 

retention 

Aim coverage 

☐Security of supply  

☐Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☒Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: Recommended for detailed development and implementation. 

Inference and aim coverage. Specialists in production and laboratory operations are a critical input 
factor for the manufacture of vaccines. The basic and further training costs are high, particularly for 
complex multi-modal applications. As a result, such specialists – particularly in the next-gen value-added 
chain – are now scarce and in demand in Switzerland and across the world (see shortage of specialists 
at Lonza in connection with the scale-up of mRNA production). 

In order to build up the desired numbers of specialists in the long term and sustainably, the federal 
government, together with the cantons and industry, should identify what job profiles are critical for the 
production of vaccines. Next, the government should support those responsible for training additional 
specialists. Specifically, the federal government could: 

 For specialists at the secondary level: Discuss new job profiles, for example with trade 
associations, and also take action directly in any situations regulated by the federal government 

 For specialists at the tertiary level: Support cantons and their universities in adapting existing 
courses or drafting new courses 

Feasibility. High. While the required training facilities and courses already exist in Switzerland, the 
measure is fairly long term in its effect. 
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Action area: Access to input factors 

Measure 6.2 Maintain minimum stocks of certain materials that are critical for next-gen 

Strengths Weaknesses/Risks 

 Robust against foreign policy shocks 

 Faster speed of response 

 Companies that are obliged to maintain stocks 

will presumably take a critical view of the 

additional expense 

 May discourage companies thinking of relocating 

to Switzerland from doing so 

Aim coverage 

☐Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☐Appeal as a location 

☐Sustainability 

☒Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. Since critical materials for the production of (particularly next-gen) 
vaccines are in short supply globally, there is a greater risk of shortages. This jeopardises the 
downstream production and – in the event of an epidemic or pandemic – the supply of vaccines for the 
population. 

Currently, around 70 companies keep mandatory stocks of therapeutic products. As with manufacturers 
of therapeutic products and other essential commodities, pharmaceutical producers could also be 
compelled to maintain minimum stocks of critical input factors. This would reduce the risk of shortages 
in the event of a crisis. 

Existing mandatory stockpiling agreements for essential commodities and other therapeutic products 
could be adapted for vaccine-production input factors. To this end, the contractual specifications of the 
FONES should be used and adapted as required. 

The mandatory stockpiling should encroach on the strategic and operational autonomy of the companies 
concerned as little as possible. In particular, it should be designed to minimise both expense and 
wastage. Where possible, the mandatory stockpiling should largely involve a simple increase in the 
stocks of those materials that the companies keep in stock anyway for their production: 

 The existing warehouse infrastructure is used 
 Critical materials are seamlessly integrated in existing logistics processes 
 Materials are removed and re-ordered on a first-in, first-out basis 

This could mean that companies which regularly import, store, or use in their production, materials that 
are classified by the government as critical and scarce will be obliged at all times to keep a certain 
minimum quantity of these materials in their own warehouses. The additional cost should be shared 
between the stakeholders or borne by the government. 

Feasibility. Medium. Although some pharmaceutical companies are already accustomed to mandatory 
stockpiling, obstacles can be expected in view of the additional logistical and financial expenditure. 
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Action area: Access to input factors 

Measure 6.3 Secure critical input factors for the onshore production of next-gen 
vaccines via nearshore contracts 

Strengths Weaknesses/Risks 

 Reduced risk of supply disruptions 

 Faster speed of response 

 Improved flexibility 

 Could be viewed by domestic producers as a 

disadvantage of their location 

 Residual risk of export control failures or other 

resulting supply disruptions remains 

 Does not address shortages of input factors for 

the production of classical vaccines 

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. If the federal government opts for the "buy" option, the corresponding 
procurement models should be designed to be resistant to crises. The COVID-19 pandemic has 
exposed the vulnerability of global supply chains. In particular, export controls and logistical obstacles 
hinder reliable access to input factors. However, and especially for next-gen vaccines, sharp rises in 
demand also occur. Since the technologies are so new, the supply side has not been scaled accordingly. 
This particularly applies to lipid nanoparticles, their lipid precursors and microfluidic mixers. In order to 
counter this vulnerability to such eventualities, the federal government could pass legislation compelling 
domestic producers to procure especially critical input materials via nearshore contracts. The nearshore 
suppliers could serve as primary or secondary sources of procurement. 

For further review: 

 Existing nearshore production capabilities: Are companies in neighbouring countries in a 
position to supply critical input materials in the desired quantity and quality? 

 Expected delivery reliability: To what extent do a) the bilateral relationships and b) the main 
transport routes between Switzerland and the respective country indicate that companies (can) 
comply with the contracts? 

Feasibility. Medium. In the neighbouring European countries, comprehensive resources already exist 
for producing input materials for next-gen vaccine production. Compelling domestic producers to 
conclude hedging contracts could meet with criticism. 
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Action area: Access to input factors 

Measure 6.4 Incentivise domestic production and training of critical input factors for 
the next-gen value-added chain 

Strengths Weaknesses/Risks 

 Less dependence on suppliers in other countries 

 Strengthened position in the international vaccine 

economy 

 Enhances the attractiveness of Switzerland as a 

location 

 Potential conflicts between domestic and foreign 

competition-law policies if the incentives take the 

form of direct corporate financing 

 Does not address shortages of input factors for 

the production of classical vaccines 

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☐Appeal as a location 

☒Sustainability 

☒Negotiating position 

☐Knowledge build-up 

Further course of action: Recommended for further review. 

Inference and aim coverage. To lessen the risk of a shortage of input factors (talent, equipment, 
infrastructure, materials) for Switzerland, a "make" strategy could be pursued as an alternative (or 
complement) to a "buy" strategy. If the federal government opts for the "make" option, it should 
preferably promote the production of input factors which 1) are in demand nationally, and possibly 
globally, and 2) are required for economically attractive end products. This applies to input factors for 
the next-gen value-added chain. 

The federal government could incentivise the domestic manufacture and training of these input factors. 
The analysis has shown that next-gen technologies offer excellent, and growing, market potential. In 
order to support the security of supply and ensure that Switzerland remains a relatively attractive 
business location, the government should consider weighing up corresponding corporate incentives. 

Feasibility. Medium. A more detailed assessment is needed to ascertain the federal government's 
willingness to take such industry- and technology-specific supportive measures Since the 
implementation of this measure could be interpreted as industrial policy, the specific details, including 
the instrument used, should be reviewed. 
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4.8 Action area: Access to vaccines 

In accordance with the Federal Council's mandate, this report includes measures for promoting vaccine 
research, development and production. Since vaccine procurement is already addressed by other 
governmental initiatives, this report does not include corresponding measures. 

However, the analysis has shown that access to vaccines can be supported by: 

 International purchasing groups for vaccines 
 Advance purchase agreements to secure the supply of vaccines 

Both points are described briefly below. 

International purchasing groups for vaccines 

In the COVID-19 pandemic, the federal government was involved in vaccine purchasing groups with 
other European countries. However, purchasing groups have their advantages and disadvantages (see 
Chapter 3.3.2). The advantages of greater negotiating power – and therefore better purchasing terms 
and reduced procurement risks – are offset by the disadvantages of an increased coordination workload 
and a potentially longer procurement period. Accordingly, international purchasing groups can be one 
part of a diversified vaccine procurement strategy. 

Two contractual arrangements could be considered for purchasing groups: 

 Without an intermediary (bilateral/multilateral): Several countries figure as separate contracting 
parties, but act in concert to negotiate directly with vaccine manufacturers. 

 With an intermediary (supranational/international organisation): Countries commission an 
intermediary (e.g. an international alliance or organisation) to undertake vaccine procurement and 
distribution. The intermediary negotiates with vaccine manufacturers as an authorised 
representative. 

The terms of the purchasing group can include the following: 

 Participating countries 
 Item to be procured: Suppliers and technologies under consideration 
 Funding: Burden sharing, financing sources and instruments 
 Distribution: Allocation formula, delivery sequence 
 Other purchasing terms: Payment terms, localisation requirements 

Advance purchase agreements to secure the supply of vaccines 

Advance purchase agreements solve a key incentive problem in vaccine supply They guarantee the 
purchase of a certain quantity of vaccine doses at an agreed price. This reduces the risk for 
pharmaceutical companies of developing vaccines for which only a small number of buyers exists. The 
price guarantee serves as an incentive to invest in production capacities. This in turn contributes to the 
security of supply for vaccines. 

Preparing advance purchase agreements increases the speed of response in the event of a pandemic. 
During the COVID-19 pandemic, the government has signed advance purchase agreements with 
various pharmaceutical companies. When optimised and refined, these can serve as a basis for being 
prepared in the event of a crisis. 
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5 Conclusion and next steps 
In the context of the COVID-19 pandemic, the FDHA (FOPH) was commissioned to submit to the Federal 
Council by the end of 2021 a strategy for the long-term promotion of research, development and 
production of vaccines in Switzerland. By strengthening these critical areas in a targeted manner, the 
aim is to counter the negative consequences of future epidemics and pandemics. 

Accordingly, the overarching goal of this strategy report is to ensure that the Swiss population has a 
comprehensive supply of vaccines. With input from all the participating federal agencies (FOPH, SERI 
and SECO), the following secondary aims were drawn up on the basis of this report: 

1) Switzerland bases its vaccine strategy on the ability to react quickly and flexibly in future epidemics 
in respect of the supply of vaccines. 

2) Switzerland invests in a broadly-based partnership and collaborative network (countries and 
international organisations), preferably focusing on Europe. 

3) Switzerland exploits its already strong position as a production site and builds on this in a targeted 
manner. 

4) Switzerland strengthens its position as a significant global player in the research and development 
of key vaccine technologies. 

5) Switzerland relies mainly on market-driven vaccine production. 

In order to be able to achieve these aims, the positions to be adopted are listed below. Corresponding 
measures for immediate implementation are proposed. The analyses conducted to this end indicate that 
the measures would substantially contribute to the achievement of the aims and are very feasible in 
practice. There is also broad agreement across the agencies concerned regarding the willingness to 
implement the measures. The measures proposed here for direct implementation strengthen the entire 
vaccine-related value-added chain and thereby improve the future supply of vaccines.  

Measures whose contribution to the achievement of the goals was initially rated as substantial were also 
identified. In view of their complexity and scope these are recommended for further analysis and 
development. These measures are complementary or, to some extent, substitutable in relation to each 
action area. They should therefore be analysed, developed and resubmitted for a further decision on 
implementation. Where applicable and relevant, these relationships are also presented below.  

International cooperation: The federal government facilitates and actively supports international forms 
of cooperation and facilities with reference to vaccines. It does so where security of supply can be 
achieved more effectively by supranational and international players. 

Measures recommended for implementation: 

 Participate in initiatives to control pandemics and epidemics 
 Increase links with European networks of clinical trials 
 Enter into bilateral and multilateral alliances involving the research and development (R&D) and 

production of vaccines 

Basic research: Vaccine-related basic research in Switzerland is strengthened and broadly based. 
Furthermore, there are close links between basic research and applied R&D.  

Measures recommended for implementation: 

 Support the securing of academic skills in the field of vaccinology 
 Additional funding for specific projects in vaccine research 

Translational and applied research and development: In order to establish Switzerland as a leading 
location for translational and applied R&D in the field of vaccinology and associated production areas, 
ideal framework conditions are created and coordination with the pharmaceutical industry is optimised. 
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Measures recommended for implementation: 

 provide additional funding for the translation from basic to clinical research 
 Promote access to the GMP production infrastructure for the production of vaccines in R&D 

Recommended measures for further analysis: 

 Create an institute for vaccine research 
 Optimise national clinical trial networks and coordination offices 
 Promote biotech companies through venture capital 
 Upgrade and combine existing structures to form an innovation hub for vaccine R&D 

While the measures proposed here each have their own individual effect, they should be considered as 
a whole. Whether a coordinating institute for vaccine research is able to increase the effectiveness of 
the individually listed measures may need to be reviewed.  

Networking and coordination: The federal government pools information and skills to enable it to 
prepare for possible crises and support/coordinate along the national value-added chain. National 
players in public R&D, the vaccine sector and policy makers are ideally interlinked and foster a broad 
and trust-based sharing of information and skills. 

Measures recommended for implementation: 

 Periodically review and revise the vaccine strategy and its implementation plan 
 Monitor vaccine-related capabilities and resources in Switzerland 

Recommended measures for further analysis: 

 Create a national centre of excellence for vaccines 

This centre of excellence for vaccines takes on networking and coordinating tasks along the entire value-
added chain, including production. If both of these measures are implemented, the centre communicates 
closely with the institute for vaccine research specifically to orchestrate the activities in R&D.  

Domestic vaccine production: As regards production capabilities, Switzerland is a leading business 
location in next-gen technology platforms for which attractive long-term demand potential exists in the 
market, and offers ideal framework conditions. Since these capabilities are also relevant outside the 
vaccines sector, they can be maintained permanently outside an epidemic or pandemic and thus be 
made available when a new crisis emerges. They provide a competitive advantage for Switzerland as a 
business location. 

Measures recommended for implementation: 

 Improve the framework conditions for expanding and converting the multi-modal production 
infrastructure  

Recommended measures for further analysis: 

 Promote an E2E next-gen production hub 

Access to input factors: The domestic availability of specific production inputs (talent, equipment, 
infrastructure and materials) that are in short supply globally and required for different vaccine 
technologies is ensured. As a result, the security of supply is increased by the country's own production 
capabilities, and its position in international trade is strengthened. 

Measures recommended for implementation: 

 Train additional specialists for vaccine production 

Recommended measures for further analysis: 

 Incentivise domestic production and training of critical input factors for the next-gen value-added 
chain 

 Maintain minimum stocks of certain materials that are critical for next-gen 
 Secure critical input factors for the onshore production of next-gen vaccines via nearshore contracts 

The measures to be reviewed and listed here must be viewed in context. A critical requirement is further 
analysis of globally scarce input factors that would jeopardise the security of supply for relevant vaccines 
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in the event of any future pandemic. The resulting list must be constantly updated given the dynamics 
of the system under review. The access to these input factors should subsequently be secured so that 
the existing domestic production capabilities in Switzerland can be used in the event of a crisis, but also 
in order to strengthen its position in international trade.  

Access can be arranged with differing degrees of robustness, and the access routes for differing input 
factors can be chosen in a selective or complementary manner. In terms of securing access, the 
relocation of relevant facilities and companies to Switzerland is ideal. In addition, or alternatively, 
mandatory stockpiling can ensure that, at all times, relevant quantities of critical input factors exist in 
Switzerland even if they are not necessarily produced in the country. Where the above-mentioned 
instruments are not designed to take effect or be used, contractual access by the acting companies 
should at least be ensured insofar as possible, for example through nearshore supply relationships.  

Access to vaccines: In order to ensure that the whole population can be supplied with vaccines, the 
federal government also relies on purchase agreements, concentrating particularly on nearshore 
contracts and applying the best practice learned from the COVID-19 pandemic. This aspect is not the 
focus of this strategy report, but is covered in parallel projects. 

In a general review, the government should also decide whether – and if so, with what overriding motive 
– it wishes to pursue the vaccine strategy and focus on specific areas in order to utilise its resources in 
the best possible way. Options for such a motive include:  

a. Innovation leader: Integrated R&D on pandemic-related next-gen vaccines through to market 
launch, with the aim of developing and retaining relevant intellectual property in Switzerland. 

b. Production hub: Depict all significant production value-added stages and scarce inputs, as well as 
supplier relationships for key technologies (next-gen). 

c. Networked E2E vaccine location: Establish the most comprehensive capabilities along the value-
added chain, from basic research to "fill & finish", with options for the government to orchestrate 
and manage these. 

The corresponding priority areas can be set via a selection of the proposed measures listed for further 
review and development.  

The analyses indicate that, considering its site-specific characteristics and the anticipated developments 
in the vaccine market, Switzerland should assume a position as an innovation leader in order to generate 
a sustainable competitive advantage and secure the supply of vaccines in the long term. 

 

Next steps 

This strategy report serves as a basis for a discussion paper. Based on this report, the Federal Council 
will reach a policy decision on the vaccine strategy on 17 December 2021. The commissioned federal 
agencies will then assume responsibility for the subsequent steps for implementation required on the 
basis of the decisions. 

 
  



 

109 

6 Annex 

6.1 Supplement to field of analysis 1.1: Relevant pathogens – 
Assessment of the pandemic potential 

Based on the assessment undertaken by the Johns Hopkins Bloomberg School of Public Health273 
certain other pathogens are summarised below, together with reasons explaining why their pandemic 
potential is considered to be fairly low.  

Additional viruses: Enteroviruses cause an additional class of viral infections that also need to be taken 
into account. These viruses are frequently transmitted via the faecal-oral route, including by 
contaminated food or water, and were a main cause of foodborne disease outbreaks in developed 
countries.274 These often involve small, non-enveloped viruses that are resistant to disinfectants. They 
include the norovirus group, which is a leading cause of gastroenteritis worldwide. No vaccine against 
norovirus currently exists, although the prototype Norwalk virus has the lowest infectious dose of all 
known viruses and causes considerable morbidity.275 However, faecal-oral transmission can often be 
disrupted by changes in hygiene and food safety practices. 

Enteroviruses are a group of RNA viruses which can be transmitted via the faecal-oral route, e.g. polio, 
or via respiratory secretions, e.g. enterovirus D68. A vaccine against polio is available and has helped 
eradicate the disease almost completely worldwide. Whereas most illnesses caused by non-polio 
enteroviruses are comparatively mild, in some cases neurological and other organs can be affected. 
Enterovirus D68, in particular, has recently caused limited outbreaks in Europe, with severe neurological 
symptoms in patients and, in some cases, acute flaccid myelitis.276 Rapid person-to-person transmission 
of a novel enterovirus with severe symptoms – like the historical spread of polio – or a widespread 
outbreak of a novel enterovirus with respiratory transmission and neurological complications, is 
theoretically possible, but probably depends on extensive viral mutation and/or adaptation.277 

Bacteria: In the past, bacteria were one of the most devastating causative agents in epidemic outbreaks 
– including plague, by the bacterium Yersinia Pestis, which killed millions of people in Europe in the 
Middle Ages. Even now, the US NIAID has put plague on its priority list for reasons of bioterrorism.278 
However, compared to viruses, the risk of pandemic outbreaks due to bacteria is fairly low, since a highly 
effective treatment exists in the form of broad-spectrum antibiotics. The relatively slow replication rate 
and accumulation of mutations of bacteria compared to viruses also reduce the pandemic potential. 
Examples of bacterial outbreaks that have triggered an epidemic include the outbreaks of cholera and 
plague (in 2017) in Yemen and Madagascar. However, these are mainly attributable to social factors 
such as infrastructure weaknesses in time of war and supply shortages, rather than to biological 
factors.279 

Cases of multi-drug resistance give cause for concern, for example in relation to tuberculosis, which is 
caused by Mycobacterium tuberculosis. TB is the world's leading infectious cause of death and has 
claimed the lives of more than one billion people over the past 200 years, i.e. more deaths than from 
malaria, influenza, smallpox, HIV/AIDS, cholera and plague combined.280 This is why research into 

                                                      
273 Johns Hopkins Bloomberg School of Public Health Center for Health Security, The characteristics of pandemic 

pathogens, 2018. 
274 Randazzo, W. et al., Editorial: Enteric Viruses in Food: Survival and Inactivation Methods, Front. Microbiol., 

22.7.2021. 
275 Teunis, P.F.M. et al., Norwalk virus: How infectious is it? Journal of Medical Virology, 12.6.2008. 
276 ECDC website, Factsheet about enteroviruses, last update 10.7.2010. Midgley, S.E. et al., Co-circulation of 

multiple enterovirus D68 subclades, including a novel B3 cluster, across Europe in a season of expected low 
prevalence, 2019/20, Eurosurveillance, 16.1.2020. 

277 Pons-Salort, M. et al., The epidemiology of non-polio enteroviruses: recent advances and outstanding 
question, PMC, 11.7.2019. 

278 NIAID website, Plague – Why Is the Study of Plague a Priority for NIAID, 2021. 
279 Johns Hopkins Bloomberg School of Public Health Center for Health Security, The characteristics of pandemic 

pathogens, 2018. 
280 NIAID website, Tuberculosis – Why Is the Study of Tuberculosis a Priority for NIAID, 2021. 
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antibiotic resistance continues to be a priority. The FOPH has already developed a Strategy on Antibiotic 
Resistance.281 In Switzerland, since multi-resistant bacteria are mainly imported in connection with 
travel, international trade or medical tourism, no risk of a widespread epidemic exists at present.282 
Moreover, the ability of multi-resistant pathogens to infect people is usually limited to those who are 
immunocompromised or in hospital. As a result, the pandemic risk is reduced, at least so far.283 

Fungi: Since human fungal infections are dangerous mainly for immunocompromised patients, they 
pose a challenge to Swiss hospitals in particular. Candida auris especially, which has now become 
resistant to multiple drugs, remains a challenge, but is familiar to the Swiss healthcare system.284 
Thermal growth restrictions also limits the risk posed by fungi. Only a limited number of fungi can infect 
warm-blooded animals, including mammals. Without thermal adaptation (e.g. by deliberate 
manipulation), fungi have not posed a pandemic threat to humans to date.285 

Prions: Abnormally folded proteins (pathogenic prions) can cause diseases of the brain, e.g. scrapie in 
sheep, chronic wasting disease in red deer or BSE (mad cow disease) in mammals, incl. people. These 
are invariably fatal, and no effective treatments currently exist.286 However, certain transmission 
characteristics limit their pandemic potential. Although the harm that they can cause is considerable, 
prions require certain conditions in order to be able to spread (e.g. beef consumption in Creutzfeldt-
Jakob disease, contaminated surgical instruments, hormone products from cadavers or cannibalism). 
Since specific circumstances have to exist for prion diseases to spread, they are fairly unlikely to pose 
a risk of a pandemic.287 

Protozoa: Human protozoal infections are associated with high pandemic potential (e.g. malaria, 
toxoplasmosis). Malaria in particular remains a global medical problem. However, the combination of 
anti-malaria treatments and vector avoidance strategies has turned malaria into a manageable disease, 
although the development and spread of artemisinin-resistant forms have reduced the efficacy of 
existing medicines. They therefore pose a risk to humans since they can represent an epidemic hazard. 
At present, these forms are confined to specific regions in Asia, but they could also pose a risk to the 
African continent if they continue to spread.288 

Other microbial classes: Amoebae, ectoparasites and helminths pose a low pandemic risk, since their 
pathogenicity and/or transmissibility are/is limited. Clonally transmissible tumours (e.g. facial cancer in 
the Tasmanian devil) are rare in humans and limited to specific transmission routes (maternal-fetal; 
organ transplantation). Space-adapted organisms can exhibit enhanced virulence, although they are 
still susceptible to antibiotics.289 

6.2 Supplement to field of analysis 1.2: Vaccine research and 
development activities 

Basic research 
In basic research, Switzerland is known worldwide for its first-class academic achievements. Based on 
the European Commission's "EU-Summary Innovation Index", the country is the overall Innovation 
Leader in Europe (see Figure 33).290 

                                                      
281 FOPH, Strategy on Antibiotic Resistance Switzerland, 11.11.2015. 
282 FOPH website, Antibiotic resistance and advice for travellers, last updated 22.10.2018. 
283 Johns Hopkins Bloomberg School of Public Health Center for Health Security, The characteristics of pandemic 

pathogens, 2018. 
284 Vuichard-Gysin, D. et al., Candida auris – recommendations on infection prevention and control measures in 

Switzerland, Swiss Medical Weekly, 25.9.2020. 
285 Johns Hopkins Bloomberg School of Public Health Center for Health Security, The characteristics of pandemic 

pathogens, 2018. 
286 FOPH website, Krankheiten A-Z – Creutzfeldt-Jakob-Krankheit (CJK), last updated 23.8.2019. 
287 Johns Hopkins Bloomberg School of Public Health Center for Health Security, The characteristics of pandemic 

pathogens, 2018. HHS, Framework for Guiding Funding Decisions about Proposed Research Involving 
Enhanced Potential Pandemic Pathogens, 2017. 

288 ibid. 
289 ibid. 
290 European Commission, European Innovation Scoreboard: Innovation performance keeps improving in EU 

Member States and regions, Press release 21.6.2021. 
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Figure 33: European Innovation Scoreboard 2021291 

Prominent examples of Switzerland’s performance in innovation and research: (i) ETH Zurich which, 
according to Times Higher Education, is the best-placed Swiss university, ranked 14th worldwide 
(2021);292 (ii) in the academic year 2018/2019, twice as many students were enrolled in Swiss 
universities compared to the year 2000/2001 (313,128 vs. 160,484), which shows that Switzerland is 
still an attractive location;293 and (iii) in 2021, 1.8 new doctorates were awarded in Switzerland per 1,000 
inhabitants aged between 25 and 34, more than double the EU average (0.8) and the highest figure in 
Europe. Switzerland performs extremely well when it comes to human resources, as can be seen for 
example from the number of doctoral graduates, but also from the proportion of the population with a 
university degree.294 Moreover, Switzerland excels in its attractive research systems, which can also be 
measured by its high number of cited publications and patent and trademark applications.295 
  

                                                      
291 Data from the European Commission website, European Innovation Scoreboard 2021 – Database, last 

updated 23.9.2021. 
292 statista, World university rankings for 2020/21, according to Times Higher Education, 2021. 
293 European Commission website, European Innovation Scoreboard 2021 – Database, last updated 23.9.2021. 
294 SERI website, Referenzwerk zum Bildungswesen Schweiz in dritter Auflage erschienen, press release 

19.6.2018. 
295 European Commission website, European Innovation Scoreboard 2021 – Database, last updated 23.9.2021. 
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Country 
Number of 
publications on 
vaccines 

Of which: on 
clinical 
studies296 

Publications on vaccines 
per inhabitant 

Switzerland 5,170 299 (5.8%) 0.060% 

Germany 8,941 488 (5.5%) 0.011% 

France 8,958 438 (4.9%) 0.013% 

Italy 8,360 308 (5.7%) 0.014% 

United Kingdom 6,000 371 (6.2%) 0.009% 

Table 5: Publication comparison for selected countries 
  

                                                      
296 PubMed website, search for "Vaccines", 25.10.2021. 
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6.3 Supplement to field of analysis 2.1: Understanding of 
technology – Description and evaluation of vaccine 
technologies 

Evaluation of technology: Reaction time 

 

 

Figure 34: Evaluation of technology: Reaction time 
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Evaluation of technology: Speed and volumes of production 

 

Figure 35: Evaluation of technology: Speed and volumes of production 
 
Evaluation of technology: Flexibility of technology 

 

Figure 36: Evaluation of technology: Flexibility of technology 
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Evaluation of technology: Spectrum of pathogens 

 

Figure 37: Evaluation of technology: Spectrum of pathogens 
 
Evaluation of technology: Supply and cooperation 

 

 

Figure 38: Evaluation of technology: Supply and cooperation 
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Evaluation of technology: Experience 

 

Figure 39: Evaluation of technology: Experience 
 
Evaluation of technology: Complexity of production 

 

Figure 40: Evaluation of technology: Complexity of production 
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Evaluation of technology: Shelf life & storage temperature 

 

Figure 41: Evaluation of technology: Shelf life & storage temperature 
 
Evaluation of technology: Costs 

 

Figure 42: Evaluation of technology: Costs 
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Evaluation of technology: Immunogenicity 

 

Figure 43: Evaluation of technology: Immunogenicity 
 
Evaluation of technology: Immune response 

 

 

Figure 44: Evaluation of technology: Immune response 
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Evaluation of technology: Excluded individuals 

 

 

Figure 45: Evaluation of technology: Excluded individuals 
 
Evaluation of technology: Administration 

 

 

Figure 46: Evaluation of technology: Administration 
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Figure 47: Evaluation: Whole-inactivated virus 
 
 
 
 

 

Figure 48: Evaluation: Live-attenuated virus 
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Figure 49: Evaluation: Protein subunit 
 
 

 
 

Figure 50: Evaluation: Virus-like particle 
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Figure 51: Evaluation: Recombinant viral vectors 
 
 
 
 
 

 
 

Figure 52: Evaluation: DNA vaccines 
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Figure 53: Evaluation: mRNA vaccines 
 
 
 
 
 
 

S 
 

Figure 54: Evaluation: Antigen-presenting vaccines 
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6.4 Supplement to field of analysis 2.2: Critical elements in the 
value-added chain – Outputs/precursors for RVV and live 
attenuated vaccine technologies 

 

 

Figure 55: Outputs/precursors for selected RVV and live attenuated vaccine technologies (with 
examples) 
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6.5 Supplement to field of analysis 3.1: Vaccine policy 

 
Country/Alliance 

 
Category Programme Aim Year 

Germany Neighbour 
Framework Programme 
for Health Research 

Prevent diseases & advance 
medical progress 

2018/ 
2021 

France Neighbour Innovation santé 2030 
Increase independence and 
competitiveness of the life 
science sector 

2021 

Italy Neighbour Vaccine Production Act 
Expansion to make Italy a 
strategic research and production 
location for vaccines 

2020 

Austria Neighbour 
Future strategy: 
Location for life 
sciences and pharma 

Strengthen (basic) research and 
increase innovation 

2016 

Norway Comparable Health&Care21 
Promote evidence-based 
medicine and care 

2019 

Singapore Comparable 
Research, Innovation 
and Enterprise 2025 

Research, Innovation and 
Enterprise 2025 

2020 

UK Comparable Life Science Vision Life Science Vision 2021 

EU Leading HERA Incubator 
Manage and prepare for health 
emergencies 

2021 

USA Leading 
American Pandemic 
Preparedness 

Reorganise pandemic 
preparedness 

2021 

Table 6: Programmes of comparator countries 
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6.6 Supplement to field of analysis 3.2: International alliances 

Case study: The leading role of the EU in the global vaccine value-added chain 

The current pandemic has shown that the EU, along with the USA, is a leader in the global research, 
development and production of vaccines. For example, all twenty key components for manufacturing 
COVID-19 vaccines are also manufactured in the EU. Over 50% of the global exports of the key 
components originate from the EU and the USA.297 By the end of September 2021, the EU had 
exported more than two billion doses of COVID-19 vaccines to over 150 countries and donated one 
billion doses to COVAX.298 

Even during the pandemic the EU took strategic steps to build on its leading role in the medicines 
industry generally and in vaccine manufacture in particular. Central pillars of a strengthened EU health 
union are the new medicines strategy, the newly created institution for preventing and managing 
crises (HERA, Health Emergency and Response Authority) and the EU Health Data Space. By these 
means the EU intends to create the capacities to improve the prevention and management of future 
pandemics. The research, development, production and rapid availability of vaccines play a key role 
in this effort. 

The HERA will be given extensive powers and resources (budget currently approx. 30 billion euros 
until 2027) and should be operational in 2022. For example, the HERA will be supplied with funds 
from research promotion programmes like Horizon or the regional recovery assistance programme 
React-EU. With its "EU FAB" promotional programme, the HERA also plans to build up a network of 
ever-ready ("Ever Warm") production facilities. HERA complements the EMA (European Medicines 
Agency) and the ECDC (European Centre for Disease Prevention and Control) in identifying and 
reacting to cross-border health risks. The existing mandates of the EMA and the ECDC are to be 
further strengthened. The revision of legislation on medicinal products creates an important legal 
framework in the medicines strategy and should be concluded by the end of 2022.  

The strategy for European health policy is closely linked with the revised EU trade and industry 
strategies (18.2.2021; 5.5.2021). A core element of these overarching strategies is "open strategic 
autonomy" and securing the value-added chains for critical goods, focusing on 
medicines/pharmaceutical products.  

In September 2021, the EU and the USA also announced a common agenda for managing global 
pandemics. One of the aims of the agenda is closer cooperation between the two central agencies 
HERA (EU) and BARDA (USA).299 Details are not yet known. 

 
 
  

                                                      
297 World Bank Group, The Covid-19 Vaccine Production Club, March 2021. 
298 European Commission, State of the Union Address 2021, 2021. 
299 European Commission, An U.S.-EU Agenda for Beating the Global Pandemic: Vaccinating the World, Saving 

Lives Now, and Building Back Better Health Security, Statement 22.9.2021. 
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Who What Description Next Steps Comment 

WHO Working Group 
Sustainable Financing 

– WGSF5 (13–
15.12.2021). Produce a 
final report with 
recommendations to be 
presented at the 150th 
meeting of the 
Executive Board 
(EB150) (24–
29.01.2022). 

Switzerland actively 
involved in the 
negotiations in the 
Working Group. 

WHO Working Group 
Strengthening WHO 
Preparedness and 
Response to Health 
Emergencies 

– WGPR4 (01–
03.11.2021). 
Negotiations/discussion
s at the Special Session 
of the World Health 
Assembly (29.11–
01.12.2021). 

Switzerland actively 
involved in the 
negotiations in the 
Working Group. 

WHO Pandemic treaty – Negotiations/discussion
s at the Special Session 
of the World Health 
Assembly (29.11–
01.12.2021). 

Switzerland basically 
welcomes the 
initiative. Commitment 
tbd. 

WHO WHO Hub for 
Pandemic and 
Epidemic Intelligence 

– The hub is currently in 
development (strategy). 

Switzerland basically 
welcomes the 
initiative. Commitment 
tbd. 

WHO WHO BioHub – In development. In Nov. 2020, 
Switzerland and the 
WHO signed a 
Memorandum of 
Understanding on the 
launch of the BioHub. 

WHO The High Level 
Independent Panel for 
Pandemic 
Preparedness and 
Response (IPPPR) 

The panel was 
formed by the 
WHO Director-
General as a 
response to 
Resolution WHA73 
of the World Health 
Assembly. See 
also similar 
proposals/initiative
s of the G20, G7 
and the Pan-
European 
Commission). 
Aims/proposals: 
Elevate global 
health to the 
highest level of 
political leadership; 
establish a Global 
Health Threats 
Council; pool and 
strengthen the 
authority and 
financing of WHO 
(at WHA 2022); 
invest in 
preparedness now 
for creating fully 
operational 
capacities; 
establish a new 
agile surveillance, 

(Roadmap/proposals, p. 
63):  
• particularly at WHA 
Special Session Nov. 
2021 
• WHA Session 2022 

Position of 
Switzerland tbd. 
Several options are 
on the table in 
connection with the 
WHO Working Group 
on Pandemic 
Preparedness and 
Response. A Global 
Health Threats 
Council is one of 
these options 
(proposal of the 
IPPPR). 
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Who What Description Next Steps Comment 
validation and alert 
system; establish 
effective national 
coordination. 

WTO 12th Ministerial 
Conference/Declaratio
n on "Trade and 
Health", Trade and 
Health Initiative of the 
Ottawa Group 

In the area of 
"Trade and Health" 
various proposals 
are on the table for 
facilitating trade in 
vaccines and their 
components and 
for breaking down 
barriers to trade or 
accelerating 
international 
processes. The 
Trade and Health 
Initiative is a 
proposal by 13 
countries for 
improving the 
value-added chains 
for vaccines and 
other COVID-19 
medicines with 
trade measures. 

12th WTO Ministerial 
Conference 30.11–
02.12.2021/Ministerial 
Declaration on Trade 
and Health. 

Switzerland supports 
the Trade and Health 
Initiative of the 
Ottawa Group. 
 
Work arising from the 
Declaration on Trade 
and Health tbd. 

Other 
UNO 

Multilateral Task Force 
for COVID-19 
Vaccines, Therapeutics 
and Diagnostics 

Cooperation 
between the WHO, 
WTO, IMF and 
World Bank. 
Priorities: 
Financing, 
production, trade, 
coordination. 
Recommendations 
and tools. 
Organisation of 
panels, meetings, 
workshops on 
overarching 
subjects. 

Unclear. Will the Task 
Force exist beyond 
COVID-19? 

Switzerland is 
monitoring the 
situation. 

G20 G20 Health Ministers 
Meeting 2021 (final 
declaration) 

Objective: Better 
financing of PPR. 
Specific activities 
still need to be 
defined (Task 
Force should be 
tasked with 
drawing up the 
mandate). 

 Role and action areas 
of Switzerland tbd – 
depending in each 
case on the 
implementation of the 
HLIP 
recommendations. 
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Who What Description Next Steps Comment 

G20 Report of the G20 High 
Level Independent 
Panel (HLIP) 

4 Aims/financing 
objects: Globally 
networked 
surveillance and 
research, resilient 
national systems; 
supply of medical 
goods; global 
governance. 
Establish a Global 
Health Threats 
Board: Group of 
G20+ countries, 
regional 
organisations, 
permanent 
secretariat. 
Complementing the 
proposal for the 
Global Health 
Threats Council of 
the IPPPR and 
along the lines of 
the Global Health 
Board; 8 financing 
priorities -> see 
report and also the 
financing of global 
public goods as 
part of the core 
mandate of the 
World Bank and 
other multilateral 
development 
banks; facilitate 
accelerated 
emergency 
financing by the 
international 
financial institutions 
in the event of a 
pandemic; develop 
financing solutions 
to compensate for 
adverse events 
associated with the 
use of medical 
countermeasures 

(see Key Proposals and 
Roadmap p. 12, 
implementation 
particularly in 2022) 
• Global Health Threats 
Board (Nov 2021, G20, 
WHA). 
• Global Health Threats 
Fund with around 10 
billion US dollars a year 
(Q4 2022). 

Several options are 
on the table in 
connection with the 
WHO Working Group 
on Pandemic 
Preparedness and 
Response. Global 
Health Threats 
BOARD is one of 
these options 
(proposal of the 
HLIP). 



 

130 

Who What Description Next Steps Comment 

G7 G7 Health Ministers 
Meeting 2021 
(Communiqué) 

Proposal of the 
G20 to use 
international 
financial institutions 
to enable faster 
access to funds. 
"A 100 days 
mission": In June 
2021, initiated by 
the UK G7 Chair, 
Pandemic 
Preparedness 
Partnership funded 
to the tune of GBP 
16 million (Lead: 
UK Gov’t Chief 
Scientific Advisor, 
Board incl. with 
Covax, CEPI, 
FIND, HLIP, 
universities and 
private sector), with 
recommendations 
for developing 
safe, effective 
diagnostics, 
therapeutics and 
vaccines and fair 
distribution within 
100 days (instead 
of the 336 days 
from the point at 
which WHO 
declared the 
international 
pandemic until the 
first COVID-19 
vaccine was 
approved by the 
WHO). Building on 
the 100 days 
objective of the 
Coalition for 
Epidemic 
Preparedness 
Innovations (CEPI, 
see below). 
Recommendations: 
Effective 
surveillance and 
pathogen analysis; 
R&D investment to 
fill in the gaps in 
the existing 
portfolio of 
diagnostics, 
therapeutics and 
vaccines; "make 
the exceptional 
routine" by 
embedding best 
practice and 
preparedness 
activities in 
business-as-usual; 
international 
dialogue and 
cooperation. 
 

(Roadmap, see report): 
• Report (end of October 
2021) of the Partnership 
on the implementation 
of the recommendations 
• World Health 
Assembly (Oct/Nov): 
Discussion of PPP 
reporting 
• CEPI 2.0 
Replenishment (start of 
2022) 
• World Bank meeting: 
Discussion of a financial 
instrument for 
pandemic-related 
diagnostics, treatments 
and vaccines 
• From 2023: see 
Roadmap p. 26 
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Who What Description Next Steps Comment 

Intl. 
alliances
/ PPPs 

ACT-A/COVAX The ACT-
Accelerator was 
initiated by the 
WHO and other 
organisations in 
April 2020 as a 
multilateral 
response to the 
COVID-19 
pandemic. It 
consists of four 
pillars: Diagnostics, 
vaccines, 
treatments and 
health system 
strengthening. In 
2020/2021, 
Switzerland 
contributed a total 
of CHF 375 million, 
making it the ninth 
largest national 
donor to ACT-A. 
 

• The ACT-Accelerator 
Strategic Review was 
published in October 
2021. According to the 
review, the mandate is 
to be extended at least 
until September 2022. 
• Switzerland's options 
for its future involvement 
in ACT-A should be 
reviewed. 

Switzerland is an 
active member in all 
the listed alliances 
and makes 
substantial 
contributions to them. 
Future 
strategy/intensificatio
n of commitment tbd. 

Intl. 
alliances
/ PPPs 

COVAX The COVAX 
Facility forms the 
Vaccines Pillar of 
the ACT-
Accelerator and 
acts as a global 
mechanism for the 
procurement and 
distribution of 
COVID-19 
vaccines. 
Switzerland is 
involved, on the 
one hand, as a 
"self-financing 
country", on the 
other as a donor to 
the COVAX 
Advance Market 
Commitment 
mechanism 
(COVAX AMC), 
which enables 92 
low- and middle-
income countries to 
procure vaccines 
via COVAX. In 
June 2021, the 
Federal Council 
also decided to 
send four million 
doses of the 
AstraZeneca 
vaccine to the 
COVAX Facility. 

• From 2022, COVAX 
will focus even more on 
COVAX AMC. 
Industrialised countries 
are now also able to 
take part in COVAX 
without a procurement 
option. 

 

Intl. 
alliances
/ PPPs 

Gavi Switzerland's 
contribution 
(initially: CHF 2 
million; Direct 
contributions), Gavi 
is based on 
partnerships 
between the public 
and private sectors 
and finances 
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Who What Description Next Steps Comment 
vaccine 
programmes in the 
Global South, 
particularly for 
children. The 
alliance also 
promotes the 
strengthening of 
health systems so 
that everyone has 
access to 
vaccinations. CHF 
0.4 million; CHF 30 
million promised for 
2021 (period: 
2021-26). 
 
 
 
 

Intl. 
alliances
/ PPPs 

CEPI Supports the 
research and 
development of 
SARS-CoV-2 
vaccines. It also 
invests in the 
worldwide 
production 
capacity. CEPI is 
also involved in 
COVAX on the 
manufacturing side 
and launched the 
COVAX 
Marketplace, which 
is designed to 
improve the 
coordination of 
companies in 
COVID-19 vaccine 
production. In May 
2020, Switzerland 
supported CEPI to 
the tune of CHF 10 
million and, as a 
result, acquired a 
seat on CEPI's 
"Investors Council". 
This Council 
serves as a 
platform for 
cooperation with 
the individual 
steering 
committees. 

• CEPI is currently 
investigating whether it 
should become involved 
in treatments. 
Corresponding 
discussions on this 
subject have also been 
held in the Investors 
Council. Final decisions 
are expected by the end 
of 2021. 

 

 

Table 7: Multilateral initiatives and international alliances/PPPs on security of supply300 
  

                                                      
300 Correspondence with FOPH INT, 03.11.2021. 
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6.7 Supplement to action areas, positioning and measures: 
Evaluation grid 

An evaluation grid has been drawn up for evaluating the measures. The grid is based on the two 
overarching categories of "Aim coverage" and “Feasibility". As shown in Figure 56, listed under these 
categories are various evaluation criteria that were derived from the aims of the overall project. 

 

 
 

Figure 56: Overview of the evaluation criteria  
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6.8 Supplement to action areas, positioning and measures: 
Deprioritised measures 

 

Action area: International cooperation 

Measure Set up and operate a comprehensive international clearing house 

Strengths Weaknesses/Risks 

 Cushions demand peaks by incentivising the 

provision of capacity 

 Improved international networking of vaccine 

producers and suppliers 

 Strengthens Switzerland's position as a neutral 

intermediary at international level 

 Companies and countries may foresee a loss of 

control 

 Handing over of national sovereignty to a 

supranational agency 

Aim coverage 

☐Security of supply  

☒Reaction time 

☐Pandemic resilience 

☒Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: No follow-up. 

Inference and aim coverage. The match-making mechanism manually or semi-automatically links 
suppliers and demanders of input factors. If prices are disregarded, inefficient capacity allocation can 
occur. This means that priority will not necessarily be given to those demanders who are in the most 
urgent need. This is solved by a neutral, supranational clearing house, which: 

 creates transparency via offered and demanded volumes (monitoring house) 
 determines prices dynamically based on supply and demand 
 carries out match-making between suppliers and buyers 

A clearing house makes access to input factors – and their price-setting – more efficient. It enables 
global shortages to be identified at an early stage. At the same time, it strengthens Switzerland's position 
as a neutral intermediary at international level. 

Feasibility. Low. The technical and economic requirements are demanding. The required consent of 
other companies is also questionable. 
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Action area: International cooperation 

Measure Participation in global initiatives to strengthen global trade 

Strengths Weaknesses/Risks 

 Better implementation of international 

agreements 

 Also useful outside pandemics 

 Protracted decision-making process 

Aim coverage 

☐Security of supply  

☐Reaction time 

☒Pandemic resilience 

☐Networking 

 

☐Appeal as a location 

☒Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: No follow-up. 

Inference and aim coverage. Free international trade is the cornerstone of international cooperation. 
However, during the COVID-19 pandemic, countries restricted the free trade in medical goods, vaccines 
and their input factors. Contractual security, and thus security of supply, could be permanently 
strengthened by targeted advances in global initiatives for strengthening global trade. 

Feasibility. Low. Such an initiative requires the support of the whole international community. This can 
be a protracted process. Nor is there any guarantee that the other participants in the initiative will 
undertake to follow the guidelines. 

 

Action area: Translational and applied research and development 

Action Granting loans to promote priority areas 

Strengths Weaknesses/Risks 

 Promotes the attractiveness of Switzerland as a 

location for R&D 

 Increased resilience thanks to the resulting 

technology areas 

 The broader risk-return spectrum also increases 

the downside risk, i.e. the risk of investing in 

unsuccessful companies 

Aim coverage 

☐Security of supply  

☐Reaction time 

☒Pandemic resilience 

☐Networking 

 

☒Appeal as a location 

☐Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: No follow-up. 

Inference and aim coverage. Compared to other countries, Switzerland uses a limited spectrum of 
innovation-funding instruments. Other countries invest venture capital more specifically in vaccine 
development, for example in Italy with the biotech firm ReiThera. 

To promote innovation, the federal government could grant loans to help innovative companies working 
on vaccines. This measure is more specific than merely incentivising investment, because it addresses 
individual companies. The prospect of additional financing should promote the formation and relocation 
of innovative companies and thus increase the chances of vaccine candidates being developed in 
Switzerland.  
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The loans should be granted for priority areas, for example by means of: 

 A newly established national investment bank 
 Existing funding institutions 

Feasibility. Low. The Federal Council believes that the creation of a development bank is neither 
necessary nor desirable. The federal government traditionally does not pursue an industrial policy. As a 
result, granting loans specifically for vaccine development is unlikely as matters currently stand. 

 

Action area: Translational and applied research and development 

Action Simplification of patent applications and designing more attractive patent 
models 

Strengths Weaknesses/Risks 

 Promotes the attractiveness of Switzerland as a 

location for R&D 

 Promotes domestic innovation thanks to 

additionally registered patents 

 Strong patent law complicates the knowledge 

transfer for continued vaccine development and 

the transfer of technology to other production 

sites 

Aim coverage 

☐Security of supply  

☐Reaction time 

☐Pandemic resilience 

☐Networking 

 

☒Appeal as a location 

☒Sustainability 

☐Negotiating position 

☒Knowledge build-up 

Further course of action: No follow-up. 

Inference and aim coverage. Patents serve as an important lever for incentivising innovation. However, 
they also result in conflicting goals between research and commercialisation, between the period of 
development and useful life and between the expense and benefit of applying for patents. Patent law 
could be optimised through simplified patent applications and more attractive patent models. This would 
promote research and innovation, and thereby enhance the appeal of Switzerland as a place for 
research as a business location. 

The federal government could pilot alternative patent models to this end, e.g.: 

 "Patent lite": for the simple protection of intellectual property (IP) before conducting proof-of-concept 
studies 

 Introduce a "grace period prior to publication" (e.g. 12 months as in the USA) 
 Patent extensions/clock-stops for those emerging from academic research in Switzerland in order 

to stimulate the interest of companies 

Feasibility. Low. Redesigning patent law is a protracted and complex process and requires constant 
reconciliation with European and other international law. The Swiss Federal Institute of Intellectual 
Property rates the feasibility of the three proposed patent models in Switzerland as low. 
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Action area: Networking and coordination 

Action Match-making between suppliers and buyers of input factors in the event 
of a crisis 

Strengths Weaknesses/Risks 

 Enables more efficient capacity allocation  Producers must disclose supply and demand 

data 

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic resilience 

☒Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: No follow-up. 

Inference and aim coverage. Monitoring enables possible shortages in the supply of input factors to 
be identified. Going beyond this, the federal government could, in the event of a crisis, directly link up 
suppliers and buyers of input factors, who would otherwise be unnecessarily restricted in their production 
capability due to information asymmetry. As a result, they could react faster to emerging shortages and 
prevent production losses. 

During a crisis, the government could arrange match-making between suppliers and buyers of input 
factors, facilitating efficient access to input factors and a correspondingly rapid reaction time. 
Specifically, this means that the government brings together a domestic producer of APIs who is at risk 
of running out of materials critical for production with a domestic producer of these materials. Particularly 
if these companies do not have a supply relationship, it is conceivable that, despite the existence of the 
critical inputs in the scenario described, production could still be restricted.  

Feasibility. Low. Presumably feasible only on a voluntary basis. Requires access to hitherto confidential 
data. However, it is also in the producers' own interest to reduce the purchasing and selling risks. 
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Action area: Domestic vaccine production 

Action Financial contribution for expanding and converting the multi-modal 
production infrastructure (with corresponding trade-off) 

Strengths Weaknesses/Risks 

 High flexibility for the various technologies 

 Also of great benefit outside a pandemic 

 Enhances the attractiveness of Switzerland as a 

location for pharma 

 Operational weaknesses, as for "Improve the 

framework conditions for expanding and 

converting the multi-modal production 

infrastructure" 

 Substantial investment sums required 

 Risk of opting for a potentially unsuccessful 

technology 

 Potential conflicts between domestic and foreign 

competition-law policies 

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic resilience 

☐Networking 

 

☒Appeal as a location 

☒Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: No follow-up. 

Inference and aim coverage. Framework conditions can sometimes be inadequate as an incentive for 
creating a multi-modal production infrastructure. As well as improving the framework conditions, the 
federal government can also financially support the expansion and conversion of a multi-modal 
production infrastructure directly. This creates stronger incentives for companies to invest in 
infrastructure that can be retooled to vaccine production in the event of a pandemic.  

In return for the financial support, the federal government should secure rights to increase the security 
of supply, e.g. guaranteed vaccine production capacities in the event of a pandemic. The most 
appropriate financial and contractual vehicles for this purpose should be worked out at a later time. 

Feasibility. Low. Other countries (e.g. Canada, Singapore) have gone ahead with this option. The 
production infrastructure that already exists in Switzerland increases the feasibility of this measure. But 
since the implementation of the measure could be interpreted as a step in the direction of industrial 
policy, the specific details – including the financial instrument to be used – should be reviewed. 
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Action area: Access to input factors 

Action Increase availability of standby specialists for vaccine production 

Strengths Weaknesses/Risks 

 Relatively low running costs 

 Faster speed of response  

 Improved resilience 

 May discourage companies thinking of relocating 

to Switzerland from doing so 301  

 Not an equivalent substitute for permanently 

employed production specialists 

Aim coverage 

☒Security of supply  

☒Reaction time 

☒Pandemic and epidemic resilience 

☐Networking 

 

☐Appeal as a location 

☐Sustainability 

☐Negotiating position 

☐Knowledge build-up 

Further course of action: No follow-up. 

Inference and aim coverage. Pandemics lead to a temporary spike in the demand for qualified 
personnel for vaccine production. During the COVID-19 pandemic it has been possible to quickly 
reassign specialists who normally perform other jobs to the production of vaccines. However, this 
requires such specialists: 

 to receive basic and advanced training 
 to be traceable 
 to be released from their regular jobs. 

Nevertheless, permanently employing such a staff contingent would not be economically viable. What 
is needed, therefore, is a basic stock of specialists with a background in biochemistry, chemistry or 
pharmacy who can be used during a pandemic and who can undertake other jobs outside a pandemic. 
These resources that can be called on at short notice facilitate the dynamic scale-up of vaccine 
production capacities and therefore support the security of supply during a pandemic. 

To develop this measure further, the federal government should determine which: 

 Job profiles are eligible for such a standby service 
 Professional registers can be used as a data source 
 Further training options exist for the specialists 
 Reimbursement models will be accepted by the regular employers of the specialists. 

Feasibility. Medium. The basic fundamentals for introducing such a system already exist in terms of 1) 
the Swiss militia principle and 2) registers kept by trade associations.  
 

                                                      
301 If this measure is extended to the private sector. 
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