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Formation and Evolution of Life Science Ecosystems

—Social Implementation Process and Human Resource Development—

Introduction

This paper is a sequel to the previous paper "Structure and Ingenuity of Ecosystem Formation
in Life Science: System Formation in Belgium and Challenges in Japan" published in April 2023
(Economics Today, Vol. 44-1).

In the previous paper, | focused on the life science field and Belgium's efforts to form an
ecosystem. As a premise for the discussion, | focused on trends in the life science industry, based
on various figures, and picked up developments in Belgium that seemed to be particularly
distinctive.

After the publication of the previous paper, | received various responses, and the most
welcome development was deeper academia connections. Based on that network, | held several
seminars within the Research Institute of Capital Formation over the past two years and
deepened discussions on issues in Japan. The discussions were basically positive, converging on
overcoming issues. From these discussions, | was able to sense that, particularly in academia,
individual and distinctive initiatives are being undertaken.

However, | still felt that further efforts were needed when considering the overall optimization
of the system. For example, when discussing a part of social implementation (for example,
whether or not researches in academia have been carried out in anticipation of an exit), there
are many cases where only the bottleneck becomes the subject of discussion. However, the
essential issue is often the question of why such discussion could not be carried out beforehand.

The word "ecosystem" implies complementarity, and the main motivation for this paper is that
| would like to write a sequel to the previous paper from the viewpoint of how each stakeholder

can be connected to improve the value of the system as a whole.

The first half of this paper takes the form of a reportage and relies on primary information as
a research method. In addition, the data on academia and industry of Belgium and Japan were
described in the previous paper and are not described again here. In this sense, this report is
complementary to the previous paper and is aimed at identifying a more specific methodology

for making a good ecosystem.



Chapter 1 Premises for Discussion and Research Topics

® Innovation in the life sciences is currently born out of a long process of transfer from
academia to large companies, an ecosystem.

® Each country is making various efforts to form its version of this ecosystem, and
strengthening social implementation from academia is one of the points where
every country struggles.

® The research theme of this paper is "What is needed to ensure smooth social

implementation from academia in the ecosystem formation process?"

1.1 Premises for Discussion

As | wrote, this paper is a sequel to the previous paper, Economics Today, Vol. 44-1 and
Discussion Paper No. 2301 (hereafter, referred to as DP). Before | begin the discussion, | would
like to review what | have written previously.

Via Figure 1, | have shown that the ecosystem of life sciences is a culture of delivery. One of
the major factors behind the development of this framework is that development in the life
sciences is getting time-consuming and expensive, and the challenges and risks of development

are increasing. As a result, each player continues its development while sharing certain risks.

Figure 1 Overview of the Ecosystem of Life Sciences
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The major players in Figure 1 are academia, startups, venture capital (VC), and large companies,

but there are also sub-players.

Figure 2 shows the trend in the scale of development investment by the major players.!

Figure 2 Images of the players in the 1990s, 2000s, and 2010s
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! The figures are estimates of R & D costs (the unit is $10 billion). For academia, R & D
expenditures in the mid-1990s, mid-2000s, and mid-2010s were selected from various statistics,
and trends in the United States, Europe, and Japan were estimated. Venture capital investment
was estimated based on published data (the figures for Europe in the 1990s and Japan in the
1990s and 2000s are minimized). For enterprises, R & D expenditures and intangible assets of
the top 10 companies that can be continuously monitored as of 2023 were compiled, and figures
for Europe and America were grouped. (For detailed statistics, see the previous paper.)
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Created by the author: See footnote 1 on the previous page for details.

As Figure 2 shows, looking at the relationship between major companies and VCs, firm size
expanded in the mid-2000s, and VC investment increased accordingly. "Accordingly," is the key
point. This structure makes sense because it can be interpreted that VCs have increased their
investment amid increasing certainty of exit.

Academia, on the other hand, is moving differently. With the exception of the U.S., research
spending has not continued to increase, and the pace of growth varies among countries. This
suggests that there is a time lag between the maturation of industry and the deepening of social
implementation from academia. As for this time lag, for industry and academia moving in the
same direction towards the development of life sciences, | believe it is useful to understand the

structure of industry and academia in terms of the ecosystem.

1.2 An Example of Ecosystem Formation
In previous papers, | have looked at developments in Belgium and Singapore as examples of
life science ecosystem formation outside the U.S. In this chapter, first, | briefly review

developments in Belgium very briefly.?

1.2.1 Science Initiatives and Social Implementation

Belgium is home to large companies such as Janssen Pharmaceuticals and GSK (vaccines), and

2 Tatsufumi Aoyama (2023), "Structure and Ingenuity of Ecosystem Formation in Life Science:
System Formation in Belgium and Challenges in Japan" Economics Today, Vol. 44-1.
https://www.dbj.jp/ricf/pdf/research/DBJ_EconomicsToday 44 01 en.pdf



historic universities such as the University of Leuven and the University of Ghent. Both industry
and academia have invested relatively large amounts in R&D. Among countries for which OECD
data are continuously available, university R&D spending ranks high in Europe, and the number
of research papers per capita remains high, on a par with Switzerland, Denmark, and Sweden. At
the same time, Belgium ranks behind only Germany, France, the United Kingdom, and
Switzerland in terms of employment and production in the pharmaceutical industry.

The development of biotechnology, which began in Flanders in the 1980s, gave rise to this
trend. In particular, VIB (Vlaams Instituut voor Biotechnologie), which was established in
Flanders, with its head office in Ghent, in 1996, is described as a "unique spider in the web" in a
book summarizing the area, and is a key organization from the viewpoint of academia. The
concept of the VIB is to integrate the biotechnology-related research activities of five universities
in Flanders and operate them like a single research institute. Today, the collaboration is even
more extensive. Aiming to raise the academic level of the country and the region, VIB has
established a system for the creation of critical mass of excellence and has been continuously
operated.

In Belgium, following this revitalization of academia, they moved on to the step of
strengthening social implementation. Before entering this trend, they first strengthened the
science level across universities and research institutes, thereby laying the foundation for the

ecosystem.

1.2.2 Strengthening Human Resource Development

What makes Belgium unique is not only these efforts but also the strengthening of major
companies as development and production bases. Strengthening of academia and strengthening
of industry have worked together to revitalize the country.

In recent years, the national and local governments have been strengthening human resource
development. Human resource development programs called Aptaskil, ViTalent and so on have
been established, and biotech campuses in the EU have been invited.

Then, in order to bring human resource development, its cycle, and innovation closer together,
the next step is the development of entrepreneurs. At Solvay Brussels School under ULB
(Université libre de Bruxelles), a master course called Advanced Master in Biotech & Medtech
startups (AMBT) has been established, and they have launched a program to learn a series of
processes from the idea stage to clinical trials, finance, and market development in

biotechnology, medical devices, and digital health.

3 Jo Bury, Johan Cardoen, Dirk Reyn (2023), “Biotech in Flanders: A stunning story,” Witsand
Uitgevers.



1.3 Research Themes

Also in Singapore, where | conducted a short research®, | recognized that the trend of
"strengthening the process of social implementation through strengthening science" was similar,
although the order was different.

This is understandable when academia tries to adjust to the global ecosystem, but there are
many issues that result in the process not always going smoothly.

In the case of Japan, at least in life sciences, companies and academia had achieved a certain
level of growth before such a culture of “handing over” was developed. Also, as the culture of
“sharing” has subsequently deepened, there has been an aspect of difficulty in adjusting.

With this in mind, this paper examines the point of "What is needed to ensure smooth social
implementation from academia in the ecosystem formation process?" The method is in the form
of interviews with experienced people.

In this paper, | will also consider whether differences in the situation of each country affect
the process. As in the previous paper, | will compare Belgium and Singapore, which are the main
targets, as well as Germany and Japan. The United States and the United Kingdom are unique in
their scale and positioning, especially when academia is considered as the main focus, and it is
difficult to assume a similar form, including the surrounding situation. Therefore, | will list these

countries with similar levels of efforts.

4 Tatsufumi Aoyama (2024), "Life Science Ecosystem Formation in Singapore: The process of
focusing on ‘“translation’ -" DBJ Discussion Paper Series No. 2301.
https://www.dbj.jp/ricf/pdf/research/DBJ_DP_2301_en.pdf



Chapter 2 Previous Studies and Research Hypotheses

® The dominant theory on the role of ecosystems in the field of entrepreneurship has
not yet been established. However, it is necessary to deeply consider the interaction
between actors.

® In relation to academia under ecosystems, it will become more important to
understand the process in which universities strengthen the functions of TTOs while
ensuring scientific excellence.

® As research hypotheses, this paper picks up the methodology of the social
implementation process, the importance of human resource development, and the

implications of ‘narrative’.

In this paper, interviews will be presented as reportage, starting from Chapter 3. Before that,
| would like to summarize the issues that have been noticed in recent ecosystem theory in a

manner consistent with the theme of this paper.

2.1 Ecosystem Theory

In the previous paper, | drew on the theories of Ron Adner and MG Jacobides about ecosystem
and touched on the concept of their complementarity.

The concept of ecosystem has become one of the main topics in management. It has been
discussed from various angles, some of which | would like to introduce here. In particular,
"entrepreneurial ecosystem" is often the main theme of the topics.

According to Bernd Wurth, Erik Stam and Ben Spigel (2022), entrepreneurial ecosystem is a
hot concept, but it has not been fully theorized, and the mechanism to explain the evolution of
ecosystem is a future task. This idea is also seen in other papers on ecosystem. At the same time,
their paper argues that it is necessary to examine "non-transactional interdependencies
between the actors” in terms of the performance of the system. This is a suggestive point in
terms of the role of networks.

Ben Spigel (2017) states that an ecosystem consists of 10 cultural, social, and material
attributes® that provide benefits and resources to entrepreneurs, and that relationships among
these attributes activate the ecosystem.

In terms of how to organize these types of multi-factor interdependencies, Sylvia Hubner,
Fabian Most, Jochen Wirtz, and Christine Auer (2021) introduce the idea that the relationships

among each factor group create a unique narrative for each country or region, reinforcing each

>Supportive culture, history of entrepreneurship, labor talent, investment capital, networks,
mentors and role models, policy and governance, universities, support services and facilities,
open markets.



unique approach to entrepreneurship, and take an approach that emphasizes the utility of
"narrative". As with the 10 attributes mentioned in footnote 5, it is interesting how to divide the
factors that are unique to the ecosystem. In the paper, they are divided into national culture and
attitudes, markets, resources, and networks. The existence of networks enables connections
among investors, human resources, and other entrepreneurs, supports knowledge circulation,
and enables entrepreneurs to learn from each other. It is suggested that these networks also

extend to stakeholders such as universities, financial institutions, and multinational corporations.

2.2 Theories about Technology Transfer and Human Resource Development

Among networks, the role of universities, especially their excellence, is an important concept
in the field of life sciences. However, a concrete process is required from "university excellence"
to effectuate actual social implementation, and TTOs play an important role in this process®.

Interpretation of ecosystems with TTOs has recently begun to be studied. For example, Petra
Maresova, Ruzena Stemberkoval, and Oluwaseun Fadeyi (2019) suggest that conducting
research that considers "Relationships and linkages across technology transfer, industry and
commercialization activities" as an ecosystem may identify weaknesses in existing frameworks
and lead to development.

At the same time, with regard to TTOs themselves, Kevin De Moortel and Thomas Crispeel
(2018) found that strategic management of TTOs works in international university collaborations.

In this context, it is important to review the role of TTOs in the ecosystem and improve
outcomes by strategic management of TTOs.

On the other hand, it is necessary to look at reality not only from the perspective that
strengthening TTOs will enhance social implementation and outcomes, but also from the
perspective of how related actors improve the functions of TTOs and what the outcomes will

lead to.

Another theme that this paper focuses on is human resource development. It is necessary to
develop human resources in each stream, including human resources for research itself, human
resources for managing TTOs, and human resources for managing startups. Grace S. Walsh et al.
(2021) mentioned the entrepreneurial ecosystem as one of the main themes that business
schools are implementing to support academic entrepreneurship, and conducted a literature

survey. However, it seems that there is still a limited amount of research that mentions the

® TTOs stands for technology transfer organizations, which are academic or commercial
institutions that promote intellectual property rights management and technology transfer by
bridging the gap between research and practice. In Japan, they are officially called technology
licensing organizations (TLOs).



relationship between the function of human resources development and ecosystem.

From the aspect of employment, John Haltiwanger et al (2013) showed that young companies
have an impact on employment growth. It is not hard to imagine that startups are created as
part of strengthening social implementation, and that their employment activates the economy
itself. The relationship between ‘human resources development / employment’ and ecosystem

is also an important theme, such as how the employment activates the ecosystem as a whole.

2.3 Research Hypothesis

In the previous chapter, | mentioned that the theme of this paper was "What is needed to
ensure smooth social implementation from academia in the ecosystem formation process?" This
hypothesis was based on the previous research mentioned above, the previous paper and

Discussion Paper, and the seminar held at our research Institute.

Hypothesis 1: Advancing science and moving toward social implementation are necessary for
ecosystem formation, and it is necessary to strategically separate and manage basic and

applied research in advance.

Hypothesis 2: Human resource development within TTOs and at startups is important for social

implementation, and as a result, economic development is realized by increasing startups.

Hypothesis 3: Each country has its own ecosystem formation process, and when this process

is successful, the approach is shared as narratives, which leads to smoother circulation.

One of the points is the viewpoint of “non-transactional interdependence between actors”
which was mentioned in previous research. For example, the important issue is not simply the
conclusion that “strengthening TTO strategies is sufficient,” but rather discerning what kind of
“interactions between actors” are induced in ecosystem theory. It is important to look at how
TTO strategies, their development, and human resource development function organically at
universities and research institutions.

In order to verify these hypotheses, | conduct a series of interviews and present them in the
form of a reportage. Since this is verified at the level of primary information, as described in
Chapter 1, | make comparisons in Belgium, Germany, Singapore, and Japan so that | can at least
compare the relationships between actors. Then, | try to find solutions to common issues in
ecosystem formation in life sciences, especially in social implementation and human resource

development, in order to determine useful practices.



Chapter 3 The Process of Excellence and Social Implementation in Academia

® When focusing on VIB in Belgium, it is clearly stated that basic research is the main
focus of research projects.

® |t adopts a bottom-up approach to social implementation, and the selection of
human resources for TTOs is linked to the career path of researchers.

® The ideal career path of researchers mirrors the state of industrial development in

the region.

Chapters 3-6 comprise a kind of reportage. Regarding the verification of social
implementation, | believe that it is important to consider actual examples, and it is necessary to
look at organizations with continuous organizational management.

With regard to the process from research to social implementation in academia, | would first

like to take a look at the operations of the Belgian Flanders region and VIB again.

3.1 Background to Revisiting Belgium and the VIB

Since the reasons for referring to Belgium and VIB in the previous paper have been described,
| would like to simply give an overview of them in this section.

First of all, Belgium’s regional administration consists of the Flemish region (Flanders), the

Wallonia region (Walloon) and the Brussels metropolitan area (see Figure 3).

Figure 3 Map of Belgium
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Source: Wikimedia Commons.

Table 1 shows the population trends in each area. The total population is about 11 million,
about 1/10 of Japan’s. This scale is one of the points. Within this area, 38,000 people have
been employed in the pharmaceutical industry, and many achievements have been made in

research and development in the life sciences, as described in Chapter 1.
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Table 1 Population Trends in Belgium and Its Regions (thousands)

1981 1991 2001 2011 2021
Belgium
9,855 10,022 10,310 11,036 11,584
Flemish
5,642 5,795 5,973 6,351 6,699
Wallonia
3,218 3,276 3,358 3,546 3,663
Brussels
994 951 979 1,139 1,222

Source: NBB.stat.

VIB is a unique institution in life science academia. As described in Chapter 1, the initial
concept of the VIB was to “Consolidate the biotechnology-related research activities of all five
Flemish universities, resulting in the organization called VIB operating like a single research
organization.”

The Flemish government in 1996 established the VIB with the goal “to create an organization
that has a global impact and can lead science” in the field of biotechnology. Governance is non-
profit, and the project itself is managed by a management agreement with the Flemish
government, with evaluations conducted every five years. As for each adopted research agenda,
only the groups whose research is among the top 10% level worldwide can continue within the
VIB.

VIB currently has partnerships with five universities and consists of nine research centers. The
important point is that it is double-affiliation in structure, and all IP generated by VIB projects
are jointly owned.

The purpose of this chapter is to confirm the history and current thinking about the operation
of such an organization, which is a kind of hub in the formation of the ecosystem. My visit to
Belgium was specifically to learn more about the following three issues.

(1) How are research projects divided into basic research and social implementation?
(2) What are the critical KPIs of a research organization?

(3) What are the ideal career paths for research personnel?
3.2 Interviews with VIB Managing Directors

The first person | spoke with was Jo Bury, co-founder of VIB, whom | spoke with in my previous
paper. He served as Managing Director of VIB for 27 years from 1995 to 2022. He is one of the

people who laid the foundation for VIB as a research institution.

[Intentionally Blank]
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3.2.1 Interview with Jo Bury (Director Emeritus of VIB)
- Could you tell me how to identify projects that are sufficient for basic research and social
implementation?

In a research institute, we have to do basic research as well as applied research. And both have
to be productive, but applied research should be the follow up of successful basic research. So,
the focus must be on basic science; the rest will follow. Basic science has to be frontline, and it
has to be new and inventive.

The VIB’s KPI is the number of top 5% publications, and so on. That’s the aim, and the rest is
taken care of by the TTO. The PI [principal investigator] itself is not skilled in technology transfer.
This is taken care of by experts in the TTO. What is important is that there are people at the top
level in the technology transfer department, talking with the scientists about their science, and
seeing where there’s potential for application. Then, once it needs to become applied, it’s time
to do applied research (proof of concept, develop the technology until it is robust) based on the

basic research done by academia.

-But in the meantime, you need to bridge.

That’s a tech transfer. So, these people in the TTO have to be bilingual. They talk the language
of scientists, but they also talk the language of business. They can discuss about the basic science
and challenge the scientists, and the scientists like it. Scientists can explain the scientific results
to them, and together explore whether the invention is new, inventive, and applicable.

And two very important points to get published in major journals: it has to be research that
you’ve done yourself, and it has to be inventive. In that, technology transfer members will look
at the applications, what’s possible and what’s not. And the most important part is that the
scientists publish in good journals, and the technology transfer office protects the intellectual
property (IP) to patent applications.

In the beginning, it was extremely difficult to find good people for the TTO, but once the
system is running and you have a core of people who know the business, you recruit junior
people after their postdoc and they learn on the job.

After intellectual property, there are two ways. You can go to an existing company and license
the technology (or the asset or target), or you can start a new company.

The key is that scientists in academia are involved in that process. Eventually they can become
a part-time CSO or an advisor to the company. But what they know is research, not business. So,
most of them remain in academia, but they provide advice to the start-up company. They're a
kind of scientific advisory board, and they're a bridge between science and the company. But
they are not the ones that will become the CEO.

In those days, we discovered that universities were not very good at protecting their IP. It is
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indeed difficult for them: they have to cover all fields: from chemistry to mechanical engineer
and from biotech to ICT, and so on. We can focus on just life sciences and biotechnology. The IP
protection is key to the organization that we have. It is the start of business development and
venture creation. It is difficult at first, but they will build experience over the years. You need to
give them time to learn what works and what doesn't.

We have been lucky in the beginning in that we had a couple of projects that landed as
companies. Once the system is running, you can attract young people and build critical mass.
And the one learns from the other.

When we recruit people in our units for IP protection in the TTO, we encourage them to go for
exams for patent attorney. This is a 4-to-5-year process. What we ask is that they study to
become a patent attorney in between and after work. And most of the time, they leave the VIB
after that period, because when they become a patent attorney, they can make much more
money on the market. But it's kind of our obligation to train these people and to enrich the

ecosystem with such experts.

- It seems to take a long time.

With very weak IP protection, you may be able to create a startup but not succeed. It was very
weak in the 1990s. We started with VIB in 96, and we founded our first company, DevGen, in
1997. In 1998, we had our second one, CropDesign. And the third one was Ablynx in 2001. We

only started three companies in the first six years.

- Why was it so difficult to create a startup back then?

Scientists were still very focused on the science; so, they didn't know about business. Although
we had the projects incubating, there was no culture in terms of technology transfer.

Now, with so much public funding, it's totally changed. Today VIB starts up 1-to-3 companies

a year. Now the whole system works well.

- Does VIB select projects for social implementation in advance?

The projects are selected bottom up: by the scientists, addressing the big scientific challenges
in their field. The percentage of projects for social implementation is one of five. We pick those
projects in the very hourly timing.

VIB doesn't choose projects with economic or social impact. It grows bottom— up. We have 90
research groups, each with about three projects. So, there are about 300 projects in progress,
and they develop over time all in basic research.

And we'll see with all projects where we can file for IP. We file for 25~30 IPs a year.

Then we look at our IP portfolio and we define with the scientists about what we need to do
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next to make that IP stronger. Because when you file for IP, it's still very weak, and you try to
improve that, or you file a second patent application on the same subject.

Not all scientists necessarily want to create IPs. But the link between cutting-edge science and
IPs is strong in biotech.

As | explained earlier, to publish science in a top journal, it has to be new, inventive, and
creative. It means that you already meet two of the conditions to file for IP. It's not about going
to the evident next step or incremental improvements.

It comes from the bottom up, from the Pl and looking at what you have and seeing what
projects can be pushed forward together with the PIl. The research will be done by the PI, but
the development towards a platform or robust technologies, and so on, and the assets that need
to be developed to start the company are already organized, and that's applied research.

Basic research only grows into applied research if we see the potential based on IP and
applications. Once some of them get to that level, most of them go into a license with existing
companies, and some go to new startups. When the platform is strong enough, you have a viable
business, and you can leverage VC investment, you can go to the next level.

To sum it up, it's bottom-up. We always start with basic research, and then we reduce to
projects where we see that we can fulfill three criteria next to inventiveness with this application.

Those are a few projects a year, but a few projects a year is enough. Once a project is in IP
status, we'll make decisions after that. The prioritization of those IP projects will include the
decisions of other financiers and others.

The real validation comes when you start the company. Of course, you talk to VCs all the time,
but only for projects that have been raised to the level that we want to spin out with confidence.

Then we get VCs involved and see if we can get funding.

- When did the momentum start to change?

| think the turning point was 2015. It took us 20 years to get there. It's not just about internal
evolution and internal development, it's also about the surroundings.

There was a period between 2008 and 2015 when finance of startups was tough. If you have
a good plan, but the surrounding markets are reluctant to invest, you're not going anywhere. We
faced that between 2008 and 2015. Then, we started four companies in a row in 2015. By that
time, the financial markets had completely changed. To speed up the process, we also launched

a VIB-linked VC firm, focused on early-stage investment in biotech startups.
- The career path of a scientist is also important.

In terms of the career path of a scientist, | think there are basically three levels. First, you get

a PhD. It's a 4-5-year period after your master's degree in life sciences. Then there's a 3-6-year
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block of postdocs. This is where you're basically ready to become an independent scientist. Then
there's Pls. They're professors, principal investigators, group leaders, etc. Once you get there,
you can be a Pl for life.

The way we see it, a PhD is something that grows from a master to a PhD in a limited time—
4-to-5 years to a PhD—and then you graduate and go somewhere else.

It's the same if you go somewhere else and do a postdoc. They have first-level knowledge.
They should apply that approach and have a much higher return on investment over a 3-to-6-
year period. To practice their other projects, basically under the P, but not 20 years, 3-to-6 years
and then go out.

We're trying to recruit PI’s at young age: 30-32.

However, there's almost nothing between postdocs and Pls; so, we created a position called
staff scientist in between, because we need people to manage the lab, to anchor technologies,
to train people. One per Pl is enough.

Itis better to get new, young people into the labs; they are creative and bring new technologies
and Al. Bring them in, they bring new things to the lab and they leave after a couple of years, to
make room for new people with new ideas and new disciplines.

As a consequence, the rotation of people is high: in VIB, every year about 17% of the people
leave. That means that in three years, half of the people is gone. We have this configuration
because we want new blood with new ideas, new approaches, new knowledge.

You get a PhD, go somewhere else, get a postdoc, go somewhere else, and you become a Pl
somewhere in academia or industry. If you can build around this an industry that is acquiring
those people, take them out of academia and do a good feeding of industry, it's even more
valuable. And that's what's happening here. Almost 300 VIB people a year find jobs in our biotech

ecosystem.

- Three hundred new jobs a year is a very dynamic environment.

From postdocs to Pls, it's a very simple calculation. PIs have had an average of three postdocs
per year for 30 years. Postdocs only stay for five years. So, a Pl employs 36 different postdocs in
its lifetime. Of those 36 people, only one person will become a Pl in a status quo. That's 3%. Of
course, if you are in a good environment, it can grow to 10%. But the other 90% of people will
have to go to other universities, the life sciences industry, the biotechnology industry. And in

biotech we employ 25,000 people in the meantime.
- You say that the TTO section can talk to Pls and can talk to businesspeople, but Pl people are

3% of the talent among scientists. Isn't it very difficult to choose people who can talk to both

Pl people and business people?
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Of course, it is difficult. The liaison that people in technology transfer offices have is to talk to
Pls all the time. Of course, they talk to people underneath, but mostly with Pls. All day, all week,
all year. And during that time, they talk to industry.

Let's say VIB has about 450 postdocs right now. In the next three years, we might need three
out of 450 for TTO, which is not even 1%, it's a tiny amount. We have a lot of options. We can
pick the best people and then try to keep them and talk to them.

They are investing in themselves because they know they are accumulating networking
competence. | call these people, PhD students and postdoctoral MDs, self-employed. In theory,

they work for their PI, they work for VIB, but in fact they work for themselves for their careers.

- So those are the people assigned here.

That's right. Basically, the VIB PI’s can stay for life at VIB as long as they belong to the top in
the field, as judged by peer review. They have a rolling tenure: every five years their tenure has
to be renewed. The renewal is depending on their impact in the field of science and technology

transfer.

- By the way, what do you think about funding agencies?

| think the country needs two major types of granting bodies: one for basic research and one
for industry. What we need for basic research is to have a funding agency that selects on
excellence with a success rate of at least 20-25%. On 100 applications, 20-25 should be funded.
And the selection of the best projects is a peer review process.

The same is true for industrial granting bodies for industry. What we have in Belgium works
extremely well. Companies apply for funding. This is a grant: so-called non-dilutive funding,
meaning not diluting the shareholders. Industry can only get such a grant if they are positively
peer-reviewed by scientists and reach a certain level of excellence... [and] they have a research
project that leads to economic investment in the region, which leads to employment with the

company. That's a second criterion.

- Is it difficult to think about the business side at the early stage?

For example, if pharmaceutical companies stop investing in research, the pipeline will dry up
and fade away. At the basic research stage, you can't predict the revenue, but you can explain
the importance of the disease, the medical needs, what is the market, how many patients are
there. So, | think based on these arguments, the rhetoric, this narrative, you can build evidence
that this is an important area to invest in, even if you don't have direct economic evidence that
it works.

By the way, in many countries, governments want to invest in hot topics. But we have a
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concept of investing from the bottom up. The basic research is VIB and it's expected to evolve

with what's emerging in this area. It doesn't require political involvement to define that.

- So bottom-up is not, for example, VIB deciding hot areas.
We don't do that. We decide which areas we invest in, of course, but it starts with defining

people. We build on the shoulders of already giants in the field, and that field will evolve.

- Do you have a secret sauce for the development of the biotech cluster in Flanders?

There is no secret sauce. What we need are some fundamentals to build it on. One of the
fundamentals is good quality science in the country. The second is having a good granting body
to fund basic research. This is very important. And the fourth or fifth most important is the
granting bodies that fund industrial research. Because once something develops from basic
research, you need funding to develop it. If the money is only coming from shareholders, it's too
slow. You need non-dilutive funding to boost it.

The secret sauce of VIB, is connecting the research groups in the different universities and
putting a layer of professional tech transfer on top of it - that is, picking a diamond and translating
them to very selective ones.

It changed the minds of scientists dramatically. It was still very slow. Three companies in the
first six years, three more in the next 10 years. It took ages to get there.

It's also because of our patient politicians. Politicians have to be able to speak in language that
the public understands. The trick was to translate the needs of the scientific base into the needs
of the political base, the knowledge economy.

In the 27 years that | ran this institution, we founded 36 companies. Most of them still exist.
Many of them have grown to an exit through an IPO or a trade sale. In addition, we attracted 25
overseas biotech companies. That's about 60 companies in total, which is about half of the 125
R&D intensive biotech companies we have in the region. It took us 25 years of a journey to get

there.

3.2.2 Interview with Christine Durinx (Managing Director of VIB)

Following Jo Bury, | spoke with Christine Durinx, who is currently co-MD of VIB. She took over
from Jo Bury and has been running VIB since 2022.

In this interview, especially since she is currently in the position of co-running VIB, there is a

lot of talk about KPIs of research institutions and career paths of researchers.

- Could you tell me about the situation of ‘numbers of publications in top-tier journals’, one of

the KPIs in VIB?
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In the early days of VIB, we started with reporting the number of publications in Tier 5 journals,
i.e., the top 5% highest ranked journals, to encourage researchers to publish in the best journals
in the field. As researchers had to focus on quality over quantity to publish there, our results on
this KPI have strongly increased. Today, our researchers are at the top of their field. We've come
very far in terms of output, which is stabilizing over the past years. Rather than aiming to have
more publications, we aim to have more impact in the publications, for example in terms of

citations or recognition in the field.

- Then, how does VIB divide the research projects into those for social implementation and
those for basic research?

What is very important is basic, curiosity-driven research, that is led by the researchers. There
is no separation between social implementation and basic research. What we see is that, if the
ecosystem focuses on implementations and projects that are very close to the market, the
progress is typically only incremental.

VIB encourages basic research by offering a stimulating environment to its researchers: state-
of-the-art core facilities, grant support, and training options.

Next to the technological support, a large team is dedicated to technology transfer. They spot
opportunities, pay attention to IP protection, and have an extensive industry and investor
network. It's key to developing meaningful diagnostics and drugs for the diseases we're suffering
from, as well as sustainable crops in a changing climate. In this way, basic research leads to social
implementation and impact; hence, there is no contradiction between basic research and social

implementation.

- This is absolutely important.

At VIB, each center has a scientist in charge of technology transfer. The scientist knows the
different projects of the researchers. So, the IP can be protected before they go to a conference,
before they publish. Ideally, to take care of the technology in a plant center, you have a PhD in
plant science research so you have a deep understanding of the research.

VIB is focused on biotechnology and bringing things to market, so it is essential to have a

dedicated team.

- | really want to know how people with a PhD get more engaged in these things and start
working on things like business development and IP protection.

What we often see is that postdocs within VIB who are involved in projects with the
biotechnology industry, are already starting to learn how collaborations and partnerships work

in research projects with biotechnology companies and pharmaceutical companies. After their
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postdoctoral period, they are readily hired by the biotechnology industry in the ecosystem as
they have gained important expertise. Some of them come to the TTOs after their postdoc, or
after gaining additional experience in a company. In the TTO, the VIB Innovation & Business team,
we train them further in patenting, in business development, or creating startups.

Most Pls have limited competencies in business development, IP protection and so on. The
skills of the TTO team are very complementary to the skills of the Pls. The tech transfer office

will always work in discussion with the Pls, of course.

- So, the process itself is very important.
Yes, it's essential. The PlIs are very focused on the science itself. At the same time, the PlIs are

interested in social impact and keen to bring the products of their science to society.

- Do you push the PIs to translate those research projects into social improvement?

We don't push the research. The TTO finds the research program. When the opportunity arises,
we talk to the PI, and if we need experiments for proof of concept, patents, etc., we have funds
for that. We fund the experiments that are needed. Of course, we work with the PI, but we never

tell the Pl what to do. We call this ‘bottom-up’. The Pl decides on the research.

- The bottom-up approach is a good way to do it, but are you taking additional steps to
implement it?

In addition to the support that we just mentioned, we have initiated the Grand Challenges
program. The normal way for research groups is to do bottom-up research. The researchers
define the molecular mechanisms that they find interesting to explore and they look for
biological relevant biological questions in there. With the Grand Challenges, the research is
driven by a need of the society, “a grand challenge” like, for instance, climate-resistant crops or
antibiotics resistance.

In that topic, they present research proposals driven not only by their own research, but also
by other groups. So, this is a consortium project, led by VIB group leaders, but always with non-
VIB groups. And those are often groups that are not involved in basic research—for example,

social sciences, clinicians, or applied plant scientists.

- There are a variety of new initiatives.

VIB is indeed a very dynamic environment and research is fast-paced and very competitive.
Moreover, in VIB there is the possibility of losing the VIB affiliation every five years. Indeed, every
five years, all the Pls are evaluated on their past work and future plans. The VIB affiliation allows

them to get more facilitation and support, as well as more funding, next to their research grants.
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- The research budget itself is increasing, right?

Research costs have increased significantly, and inflation is high in Belgium. We expect our
researchers to at least match their core grant. Having to raise money for their research, requires
a very significant effort. At the same time, it encourages researchers to be competitive. There
are institutions that give huge grants to researchers, and the output is not always correlating

well.

- Could I hear what your thoughts are on a career path in academia? A lot of people come to
VIB. PlIs also have a kind of tenure, but PhD members come to the project. Maybe they spend
five years or so on this project.

Yes, VIB takes its training mission very seriously as there are several hundreds of PhD students.
After their training, they move to industry or go to another lab, in Europe or overseas. If you are
aiming for a job in academia, it is fundamental to have international experience in different labs.
This means that students do their undergraduate somewhere, get a PhD somewhere else, and
have one or two postdocs again somewhere else. That is close to the ideal to gain a diverse
experience. We see that PhDs and postdocs may take longer if you wish to remain in academia,
because they need a lot of data before you can publish in top journals, and that takes a lot of
time.

On the other hand, we see postdoc members leave the university and get jobs within the
industry, where they obtain a stable contract and may have a higher salary. It is hard to attract
good postdocs in Europe as well as in the USA. Good postdocs are essential for the lab and very
hard to get.

The talents trained at VIB form a skilled workforce for the pharmaceutical and biotech
companies in the local ecosystem. The presence of VIB is an attractive factor for companies who
want to invest in the region. We can provide career paths for researchers who want to continue

in the biotech industry.

- Could you tell me your thoughts on KPIs?

You can measure the outcomes of the Institute in many quantitative ways. When you measure
research, you can look at publications in top journals, their citations, the industrial income, the
patents, the number of startups and so on.

However, what we think is very important as an institute is the peer review that we organize
every five years. We get feedback from expert review panels on the level, quality and impact of
VIB research. It's not quantitative, but qualitative, looking at the impact that VIB has, which is of

course very important to us.
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- There are a variety of KPIs related to research also in Japan as well, but prioritizing them can
be difficult. Although there are many numbers, | feel it is difficult to consider the true
outcomes.

That is why peer review by expert panels is so important to us. We also ask an independent
agency to evaluate the economic and societal impact of our work.

In addition to the quantitative KPIs, VIB also reports on impact stories. These are research,
technology or tech transfer projects that have an important impact—for example, a scientific

publication that has changed the field. We tell their stories and follow their progress year by year.

- So, what about measuring human development programs?

It's very difficult to measure training program outcomes. So, we do things like surveys: "Was
this useful for your research? Do you use what you learned?" We need to follow up and come
back after a year: "Did you use your experience here? Have you changed your method?" We can

follow up long term. But training will remain difficult to evaluate.

- | feel that the process leading to social implementation requires a variety of ingenuity.

Professors who start a company or bring a product to market have great satisfaction. It is
inspiring to see colleagues who are involved in technology transfer projects with companies and
think about how they can mature drugs and biomarkers.

Many researchers start their career to contribute to society. So, if you can help them bring
something to market, it's also very rewarding for them. And it's contagious to their colleagues.

When we hire Pls, we ask them if they have experience in technology transfer or, if not, if they
are willing to think about technology transfer. Little by little, people come in the spirit, and they
see their colleagues and our startups. It is very important that VIB keeps on stimulating both

research and entrepreneurship.

[Intentionally Blank]
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3.3 Functions to Be Noticed #1
I've heard about the specific operations of VIB, a very distinctive organization, along the
following functions, and Table 2 lists such keywords.
(1) How do you divide research projects into basic research and social implementation?
(2) What are your critical KPlIs as a research institution?

(3) What are your thoughts on the ideal career path for research personnel?

Table 2 Functions and Keywords of VIB

Division of Research Fundamental research  No hot topics are

Project is the main focus defined

TTO Function Bottom-up approach Bilingual human
and social contribution resources and
perspective Networking

KPls and Management Topb% papers, Peer reviews and
Industrial income, Impact stories
Number of startups, etc.

Career Paths Identifying the process  Circulation with
of building up a career industry
to Pl

Created by the author.

From the viewpoint of "interaction" described in Chapter 2, it is clear that the functions of VIB
are focused on scientific excellence, and that the human resources that are utilized within VIB
and those that circulate outside VIB are complementary in their distinctive roles.

In light of the interviews, the points that really stuck with me were comments such as, "basic
science has to be frontline, and it has to be new and inventive" and "basic research leads to social
implementation and impact; hence, there is no contradiction between basic research and social
implementation." This latter perspective is contrary to the idea of "strategically separating
projects that aim for social implementation" mentioned in Hypothesis 1.

And with regard to "social implementation," VIB takes a bottom-up approach, and it is also
important to note that the strategic nature as an organization is thorough.

In addition, in supporting such operations, the emphasis placed on constantly introducing new
and external perspectives, such as "the need for young human resources" and "the importance

of peer review," is a factor that has continuously maintained the strength of the organization.
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Chapter 4 Collaboration and Social Implementation in Universities

® There are various perspectives on social implementation, but the necessity of social
contribution and the necessity of networking are key points.

® The VIB, which occupies the basic research part in life sciences, has been evaluated by
other universities for its efficiency through the concentration of functions and the
persistence of fairness, which constitute its foundation.

® The career path options and duration of researchers need to be reviewed according to

the situation.

In the previous chapter, | looked at the management of VIB. In this chapter, | focus on the
universities that collaborate with VIB. At the same time, my interviews enquired about VIB's
social implementation initiatives at universities in Belgium, including in areas other than life

sciences.

4.1 Universities in Belgium

First, the major universities in Belgium are shown in Table 3 (in order of establishment). The
reason why there are two universities divided in 1970 is that the University of Leuven and Vrije
Universiteit Brussel were divided into Dutch-speaking and French-speaking institutions at the

time of student disputes in the late 1960s.

Table 3 List of Major Universities in Belgium

University Establishment City Region
Catholic University of Leuven (KUL) 1425 Leuven Flanders
Ghent University 1817 Ghent Flandes
University of Liege 1817 Liege Wallonia
Free University of Brussels (ULB) 1833 Brussels Brussels metro area
University of Antwerp 1852 Antwerp Flanders
Catholic University of Louvain (UCL) 1970 (split) | Louvain—la-Neuve Wallonia
Free University of Brussels (VUB) 1970 (split) Brussels Brussels metro area

Compiled by the author from various sources.

Among these universities, | talked with two people who have worked in social
implementation at Ghent University and Vrije Universiteit Brussel (VUB). | interviewed Luc
Moens at Ghent University and Hugo Thienpont at VUB.

As with VIB, | focused on the following:

(1) How are research projects divided between basic research and social implementation?
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(2) What are the critical KPIs as a research institution?
(3) What are the ideal career paths for research personnel?
In addition to the above, | asked some additional questions, like the two example questions
listed below.
(4) Do you think VIB contributes to the creation of critical mass? What is the significance of

collaboration?

4.2 Interview with Luc Moens (Ex-Vice Chancellor at University of Ghent/Professor Emeritus)
Luc Moens specializes in analytical chemistry and has achieved many achievements in the
fields of Raman spectroscopy and XRF spectroscopy. He also played a leading role in innovation
as Vice Chancellor from 2005 to 2013 at Ghent University. It should be noted that Ghent
University has a campus in South Korea and has strong ties with Asia.
Moens also serves at the board of directors of VIB representing the university side; so, we also

talked about VIB from the perspective of Ghent University.

We started by talking about what he thinks about social implementation at universities,

including his efforts.

- Could you talk about social implementation?

First of all, we start from the idea that universities should always do basic research. That's
fundamental. But since we do excellent basic research, we should think about what the impact
is, what we can offer to industry, what we can offer to society.

Each time, we also think about what we can do with the results. It's not the same for every
project. Some projects prioritize one over the other. But we don't define projects in advance as
applied projects or fundamental projects. It's a continuum, and we think that's the only way to
make real fundamental progress.

As far back as 30 or 40 years ago, it wasn't even considered very decent for researchers to
have anything to do with industry. We were supposed to do basic research, and anything else
was a stain on our purity. But that was a long time ago. Most people are now convinced that
there are other possibilities.

In fact, when | was a vice president, | installed thematic networks, called IOF-consortia. IOF
stands for Industrieel Onderzoeksfond (Industrial Research Fund), IOF being a dedicated program
financed by the Flemish Government. What | did was | said, "We have interesting people working
in, for instance, pharmacy." So, | installed a network of all people doing pharmacy-related
research at a high level. It was irrelevant in which faculty or department they worked—chemistry,

pharmacy, medicine.... To each of those networks we attributed one or more dedicated I0OF
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specialists, people focused on the economic and societal valorization of the results of the
fundamental research. For convenience | will call them business developers.

At the time, | got to five or six networks across the university—all thematic networks, covering
the different areas of research at the university: science, engineering, medicine etc. Today the
system has been expanded and the coverage has become more complete.

The trick was actually to have business developers on the floor side by side with the basic
research teams to make them aware and help them. For researchers, valorization is often so out
of touch with their interests that someone has to help them and make them aware of the

possibilities.

- Who coordinates those networks?

Each network has a steering committee, including the most important professors. One of them
will be the chairperson, which of course is not a full-time job. The chairperson will work with the
business developers. They will set up projects between different partners in the network and
industry and, if valuable, these projects will be funded from a funding line at the university, using
IOF financial means. Occasionally industry will also contribute.

These networks exist inside the university, and professors, researchers and business
developers are university staff. The latter are committed to linking the network with industry or

even to setting up spinoff companies.

- So how do you find the best people in the university with business development capabilities?

Initially all the professors wanted to put one of their postdocs in that position. However, we
launched open calls. We looked for PhD holders to make sure that the candidates would be
familiar with a research environment. It turned out that we could recruit from universities but
also from industry. People coming back to the university with experience in industry show a most
interesting mix of complementary expertise. We could attract both senior profiles but also
younger people wishing to work on the cross section of research and industry.

We found the cohort of business developers to be a fundamental element in our strategy.

- PIs are some kind of seniors, they have authority in industry and academia. But don't the
younger generation of business development tend to be hesitant to talk to Pls about business
development and so on?

In Belgium working relations are less hierarchical than, as | understand, in Japan. Business
developers don't actually tell professors what to do, but it's more like an interaction. Professors
think of business developers as people who help them.

In the network, professors may already have their own links with industry. The business
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developers will help them to intensify and expand these contacts and make these more
operational.

Business developers also have relationships with the overarching technology transfer office of
the university. Because when you talk, for instance, about patents, you can't expect business
developers to have all the specialized knowledge. Business developers can then rely on the
expertise of the technology transfer section. The same goes for setting up spinoffs or engaging

in thorough negotiations committing the university.

With that in mind, we move on to how VIB is seen by universities.

- If you've built these networks in universities, do you need an organization like VIB?

VIB developed its own strategy and built its own network and tech transfer office. In fact, VIB
had started this before our university, since fundamental research and valorization are its two
pillars.

With any scientific development at VIB, university professors and researchers are inevitably
involved.

So, the question is, who takes care of business development and tech transfer?

Ghent University has a clear agreement with VIB on this. VIB will take the lead, and its business
development and tech transfer departments will do most of the work, always in close contact
with its university partners. But VIB does the validation and the writing of patents. The
intellectual property is shared 50:50 between VIB and the university. When it comes to licensing
or the creation of spinoffs, the occasional revenue, after subtraction of the costs made by VIB, is

shared 50:50. It's a well-developed, fair system.

- You feel it's more efficient to support these VIB systems.
Much more efficient. They do a very good job. As a university active in a broad spectrum of
research areas, we cannot focus on each area with the same intensity, and therefore VIB is much

better situated when it comes to the area of biotech in general.

- Intellectual property protection and technology transfer seem to be core.
Yes, it's core. We have protocols between universities and VIB about how things have to be

coordinated. It is a matter of mutual trust, which has grown over time.
- Where do you see the tipping point for people at universities to appreciate this kind of

function?

In the nineties, when biotechnology was still a young science, what we saw was that there
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were excellent professors and researchers, especially at Ghent, Leuven and Brussels.
Biotechnology somehow developed very quickly in Belgium.

So, professors came together and asked themselves whether it made sense to compete with
each other for the available money. Also at the time, there was a positive vibe in Flanders and
the vision that we needed to develop technology in Flanders. Professors got together and went
to meet the ministers and said they wanted to create an institute where they would all work
together. That institute would have operational sites on each university campus.

The way to get the university to cooperate was to add a lot of money on top of what they
could get. This institute, VIB, received a significant amount of research funding, topping up the
income of the partners at each university. It was thus guaranteed that they could get extra
research funding and staff and buildings and thus aim for the absolute top.

Looking back, this turned out to be a great idea. At first, we saw four relatively disconnected
sites (Ghent, Leuven, Brussels and Antwerp). But it developed over time, and now it's normal for
people in Ghent to work with people in Antwerp or to have projects developed in cooperation
with all universities.

It wasn't perfect and fluid from the start, but today’s younger generation seems to like working
together and they’re in favor of any kind of cooperation. It requires that the results are
distributed in a fair way.

We must have confidence that no one is at a disadvantage. Over time, we’ve found that the

system is fair enough and stable enough to give everyone some confidence.

- The university of Ghent itself has a TTO. Could you tell me how you connect the VIB system
to your system.

For Ghent and all the other universities, there needs to be an overall technology office.

Biotechnology is a small part of that. When it comes to actions in this area—like patenting,
doing spin-offs, licensing—we leave our technology transfer to the VIB. It's all about good and
stable agreements on how to do that, who pays for what, who benefits from what.

What | also see with the VIB is that there's very little turnover of experts in this area. This
allows VIB to accumulate expertise in all the aspects involved in valorization.

The interesting observation is that, unlike a lot of industries that I'm familiar with, the life
science community around VIB seeks to serve from a human point of view, from a society point

of view, and are less driven by profit optimization.

Finally, | heard about how "evaluation" is done in universities and research institutions and

about “career paths in academia.”
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- How do you see the distribution of funding within universities?

We use an allocation system based on a variety of parameters. The number of students (one
student costs a lot of money) and scientific output are important input data. There's a weighting
system based on scientific excellence criteria. And whether it's right or not is always debatable,

but at least it's a defensible measure, and you can show the numbers and explain why.

- How should the institutes be evaluated?

For example, VIB receives revenue from the government, and there's an agreement with the
government. The government sets KPIs, and those KPIs are set in agreement with VIB and the
universities. The KPIs are about the number of papers, the international funding attracted, the
amount of industrial income, the number of spinoffs, the number of PhD students, and | think
those are the main categories.

The way we measure these KPIs has evolved over time. If you look at scientific excellence, for
example, at first, we just counted the number of papers. But gradually that changed. The
criterium is no longer just the number of papers but the number of papers in the top 5% highest
ranked journals and the top 1% highest ranked journals. VIB has evolved, they've defined more
specific criteria that has become sharper.

The VIB has been very successful. It is getting funding by the government in five-year cycles.
Every five years, the KPI data are reported and VIB always exceeds the KPI’s. And now we are at
the point where it's useless to go for even sharper KPI’s higher because it's not inspiring or
stimulating.

If you have a lot of top-five papers, if you have a lot of good researchers who are receiving
international grants, if you have evidence like this, what's the point of taking it further?

And in our internal evaluation schemes we also use non-numeric data—for example, how
good a leader a person is, how good their collaboration is within groups.

But you can only do that if the counting system is already stimulating to a very high level.

- | want to ask you about career paths.

The ideal career path has changed over time.

Until about 10 years ago, the typical path is, you have students, the best people go for a PhD,
it generally takes 4-to-6 years—it depends on the field, but the average is five years. Those who
are excellent and aim for an academic career become postdocs. One would try to get two
mandates, each three years long, which would be a total of six years.

Now, | think this postdoc period is long, because people are in their mid-30s when they go
through this process. My philosophy is that we should also focus on other opportunities after

the first period, because it's not in the interest of postdocs to stay too long without any guarantee
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for a further academic career. There are a lot of jobs in the life sciences industry.

- | suspect that's the case with all types of jobs.
You are right in this. But academia tended to try to keep people on board. We've become more

and more aware that retaining for a long time is not the ideal way.

4.3 Interview with Hugo Thienpont (Pro-Vice-Rector for Innovation and Valorisation of VUB)
Hugo Thienpont has been the Director of Photonics B-PHOT at VUB for many years. He also
served as vice-rector for Innovation and Valorisation at VUB from 2012 to 2024. His relationship
with Japan includes a collaboration between B-PHOT and Hamamatsu Photonics.
His organization B-PHOT is located in Gooik, a small town about an hour's drive from

Brussels, and this interview was conducted at the institute.

- It's about how to identify social implementation.
| think that's very important. Because commercialization has been seen as a bit dirty for

scientists. But it's very different now.

- How do you separate basic research from social implementation research?

Years ago, “hard” science was all about people—like physics, chemistry, engineering. Medicine
and more human-oriented social science was called “soft” science.

Research and innovation in universities, of course, focused on the hard sciences first, because
hard science research requires much more funding than soft science. That's why initially research
and innovation focuses on these difficult parts. But in fact, that has nothing to do with the
division between basic and applied research.

If you're developing a prototype, you work with industry and that new part comes to market.
We've done things for society, and we can do the same with human and social sciences. If we
look at new psychological ways to understand people's behavior, and we tilt that towards social
and behavioral sciences, and we take it to doctors and psychologists, we might be able to do
things for science again.

To me, in both cases, it's fundamental, it's applied, it affects society as a whole.

The European Commission changed this. The European Commission has said at one moment
that it's very good to look at technology. But what about the impact which that technology has
on society?

The European Commission gradually added a work package to each project that included
researchers in humanities, social sciences to study the impact of the hard sciences on nature, on

environment and on humans. So, these people, little by little, got funding for their research, and
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more researchers were needed. Little by little, we got back the balance between the hard
sciences and the soft sciences. That's what actually happened.

And we, as a university, have to move in that direction.

So, at the university, | told all the research groups in the human sciences and the social
sciences to get ready to apply for projects in Europe, and | saw the process of it growing.

When | became vice rector for innovation 12 years ago, the rector gave me the opportunity to
speak at the University's opening session. | really said it then.

"Look, as scientists in this room, do you really think you're changing the world by
writing a publication and then going back in your ivory tower. No, forget about that.
That is not what you're doing.

You're not changing the world. You are stuffing papers in libraries. And maybe your
colleague will read it, but your colleagues are not interested in taking the idea further
in the path of commercialization.

If you have a new idea, your idea will only make a difference on one condition: and that
is that you take the next step, and that is a step beyond publication; that is working
together with companies and organizations in order to see your ideas go to the market.
But that is for you a step that scares you off. So, that is why we are going to set up a
team at the University in order to facilitate your links with industry and
commercialization, be it through collaboration or by setting up spinoff companies and
so on and so forth.”

And | have to say after 12 years, there are two kinds of groups. There are groups that say they
do basic research, and they are very interested in the application of basic research and its
deployment to industry. Those groups grow and get more and more funding. Other groups—that
are stuck in an ivory tower—they publish but don’t move beyond that, and as a consequence do
not really have impact.

The current university policy is to make sure that the groups that do basic research have the
courage to do applied research and industrial research as well. There is special funding for that.
For example, we can hire business developers in our research groups. Business developers talk
to companies and VCs. And they are trying to validate and evaluate every idea, pattern,
prototype, new product. And it's really working.

If I could say one thing that we've had a lot of success with over the last few years, then it is
definitely changing the way basic researchers think.

| was also very disappointed talking to industry for the first few years. What struck me was
that | showed them the research, and they said, what we're doing at the university is very
interesting. So, how do we go from your prototype to mass producing parts? | said, it's not my

problem, it's your problem. But it was a big mistake on my part, because the companies were
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only interested in technologies and prototypes that have a clear route to mass manufacturing.

From that moment onward | said that everything I'm going to do in the lab, all my technologies
in the lab need to be selected such that they enable the way to scale up and are compatible with
mass production.

| don't develop anything that can't be put to market. | have labs for basic research and for
applied research, but I also have a pilot line. My pilot line allows me to scale up a prototype and
deliver components to industry.

| always ask researchers when they have a new idea, if your idea works, what’s the next step?
And if they don’t know it or don’t want to work on it, we stop the topic.

Of course, we write papers. But that doesn’t make an economic impact. What really changes
is if you take your idea a step further with companies and put that idea into a practical application
to make sure it has commercial value and changes society for the better. This is my idea, but it
doesn’t hinder or stop basic research. It just asks questions... researchers why they're doing what
they do.

And the European Commission and the Science Foundation of Flanders acknowledges that.
Now, with every project we want to write, they want at least a route to market, or a route to
validation. European Research Council (ERC) grants are research grants for basic research with
the highest financial support possible. These grant proposals can lead to a proof-of-concept

demonstration fund, which is a first step to market.

- How did you get to that mindset?

People always say that when you work with industry, you lose your independence. | think very
differently. When I'm writing a research plan for the Science Foundation, it is evaluated by
international peers. They read my proposal; so, I'm relying on judges | don't know. But | have to
give them all my ideas.

| lose my independence like this because if I'm submitting five projects, depending on who
those unknown people are and how they evaluate my proposal, they will kill some projects and
maybe one project is granted and | will have to do that project. Isn't this very strange? What |
intend to do in the future is determined by people | don't know.

So, what | said is, I'm going to turn that around. I'm going to work with the industry on a
subject | know, and if | make a profit, if | have any money left over, I'm going to use that to fund
my basic research. Then | have all the freedom. | just turned the system upside down.

When | was vice rector, we introduced a new strategy. A research group came and submitted
a research and innovation roadmap, not one project. The roadmap indicates where the group
wants to be in five years and with what companies it wants to work. Based upon their track

record and their new applied research roadmap, we make our decisions to grant or not to grant
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their roadmaps for the next five years. And we've seen VUB really grow rapidly and dramatically.

It was a good decision.

- In biotech, the path to success, the path to excellence, is different?

In biotechnology, research teams focus on basic research, because the real breakthroughs
happen at the basic level. And they leave the steps to applications and industrialization to the
spin-off companies. The researchers have a new idea, and they are testing it. They are finding
new molecules, and testing things. As soon as there are signs that this is going to work, they get
a patent. The first thing they do is they are going to set up a spin-off company for this particular
new drug or particular treatment, and it's out of their hands. And then some people take it up,
create a new company, focus on it, raise VC funding, spend VC money as well, and leverage it to
make it work or not. But the road to market is much longer. The road for biotechnology
innovation is very long, and very expensive, a.o., because of the clinical trials.

The good thing for this type of researcher is that once you understand this mechanism, you
can really focus on basic research. That's why VIB (Flemish Institute for Biotechnology) is focused
on one thing: that's scientific excellence.

If I'm a researcher and | think I'm really good, VIB will consider me an expert and allow me to
work with them. That's a dream come true, because | don't have to continuously write projects.
They give my research group excellent funding every year. They pay you the best research money.
All they want are nature or science papers, patents, and ERC grants. If researchers can't deliver,
they are no longer funded. If the funded research group is performing and meeting all the KPls,
it gets a bonus. A bonus means you can expand the group or do new things. The group’s roadmap
is checked face to face with top international experts. Peer review in person is very different from
peer review behind closed doors. You explain your roadmap in front of 10 or 20 experts from all
over the world, followed by open discussion. So, these researchers are really fundamental
researchers. And if you're really good, you receive sufficient funding and you no longer have to
struggle with continuous project writing.

Of course, if you're not doing a good job after four or five years, you're stopped.

VIB has a very special tech transfer team that as soon as one of the research groups
demonstrates a novel idea and patents it, a route towards a spinoff is investigated. The team
continues with basic research, while their tech transfer team develops business plans to drive
everything in a professional way.

VIB is a great ecosystem. | have a lot of faith in the way VIB has been working until now.

They respect basic research at universities and do not intervene there. All they want is
ultimate quality, and they also respect the way that university research groups tackle their

research.
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Fairness is very important to VIB. So, excellence, fairness, transparency, and let's not forget,
VIB over the last 20 years has created a very high level of reputation. They have some great
spinoffs. People appreciate and invest in them, and that's what keeps things going. They are very
professional from a financial perspective. Their board of directors is very professional. VIB is

exactly what you would call a strategic research center.

- By the way, how do you develop a university-wide strategy?

There are a few common denominators that make a difference.

Number one, you need to have the courage to go from basic to applied. Number two, you
need a critical mass of researchers: enough people. Number three, you need a good
infrastructure. If you don't have infrastructure, you're dependent on other people's equipment,
and that can never last.

Number four, if you work with the industry, you don't have to try to sell your work. You have
to listen to the challenges of the industry: understand what their challenges are and see if we
can help them. That's not pushing technology; it's demand driven. Right now, we do a type of
thing called "flipped technology transfer.” It means we listen to the challenges of companies and
see which research groups can help them.

It's really important to have infrastructure in place, but building that infrastructure is not easy.
It takes a lot of money, and since there are not many companies that allow universities to use
their large-scale infrastructure, universities have to set up their own infrastructure.

You need a strategy for that, because you need to invest in equipment that will be needed in
5 or 10 years from now. You have to stay on the cutting edge of technology. That means you have
to be brave to take risks with your investments. That means that you need to have a visionary

approach.

-You're talking about strategy, but it sounds like discipline for researchers, discipline for
universities.

When you start working with industry, industry has a time schedule that they need to follow.
So, to respect their timing, you need to commit to a strict schedule. If a research group wants to
provide industry services, you have to have a timing strategy and competitive and market-

conforming pricing.

-What KPIs do you use to measure effectiveness?
It is not the number of papers or PhDs delivered by the research team.
There are other KPIs far more important to measure your effectiveness in applied research

and innovation.
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One is the number of spinoffs a university produces per year. There's a lot of debate about
that because you can start a company for very little money. So, the number of sustainable
spinoffs is one of the KPlIs.

The second one is the number of patents accepted by the EPO and the financial return of
these patents when they are licensed to third parties. Patents are expensive to maintain if they
are not used by industry.

And the third one is the amount of funding you get from European projects: ERC and research
and innovation actions, and so on. You are only truly successful when, in open competition at
the European level, you receive considerable funding for your research projects. The final KPI is
the amount of research funding you raise in collaborative projects with industry.

These are quantitative, and the Flemish government uses these metrics to compare different
universities, like Leuven, Ghent, Antwerp, Hasselt, and VUB. The key to distribution depends on

patents, spinoffs, EU funding, and bilateral projects with industry.

- I would also like to ask about the researchers’ ideal career path and timeline.

It takes a very special character to focus on research and spend your life doing it. So, we
carefully screen research candidates at the gate. One excellent PhD student is better than five
mediocre. Quality matters. And you have to give these candidate researchers sufficient time for
a PhD. It takes time to delve into a subject, build up knowledge and expertise, and get results. If
you give PhD candidates six years for their PhD, they will use this time, which in my opinion is
too long. | think four years is perfect to obtain great results in a timely way. Three years in most
cases is too short, because very often after three years PhD candidates have reached a level of
maturity and expertise where they can effectively and efficiently get most of the impactful
results. Stopping after three years would therefore not be the most effective way to harvest
results.

After their PhD, the question is what those researchers want to do with their lives. Not
everyone can become a professor at the university, but everyone can become a principal
investigator, or PI.

There are two avenues that I've opened up in my own research group. One is where
researchers really like doing basic research, and one where they want to be involved in applied
research with industry. If they continue their career as a postdoctoral researcher in my research
group, they can work with various kinds of companies. In industry, very often these postdocs will
need to focus on one topic, which might demotivate them in the longer run.

And next to that are people who really want to make a career as a PI, by mentoring PhD

students. In which case they need to pursue ERC grants and also lecture.
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- My last question is about people for technology transfer offices.

It's hard to find good people, no matter for what function you hire them, but in the case of
technology transfer, this is even more true. First of all, you need people with skills in legal aspects
of tech transfer, intellectual property, freedom to operate, and so on. People with these skills are
hard to find. Of course, you can recruit them from industry, but they can also come from law
firms. Not everyone at tech transfer is from industry. Some people do research for a long time in
research groups, they stop, they move to industry, they work for several years there, and then
they come back to university. They have a very rich experience and can be very valuable. At the
same time, you need people who are experienced in setting up companies and who have an
entrepreneurial mindset to coach potential spinoffs. And many more profiles are needed. So,

setting up a tech transfer official takes time, and it should grow organically.

- Do you think you can educate on campus or is it more like on-the-job training?

Writing project proposals is something you can learn on campus and improve, of course. If you
have the talent, tech transfer people will fine-tune it. But if you don't like writing proposals, you'll
never be good at it.

What we do at tech transfer is help our researchers to write project proposals and guide them
along the journey, so that after a while, the researchers can do it completely on their own.

We also need to train business developers, and technology transfer is organizing special
training courses for that. So, education on campus is what we do, but sometimes we motivate
our research teams to look for external coaching and trainings. Once sufficiently educated, on-

the-job training will further improve the skills.

4.4 Functions to Be Noticed #2
| have included the stories of two people who have been working earnestly on social
implementation, and Table 4 illustrates the points.
(1) How are research projects divided into basic research and social implementation?
(2) What are important KPIs as a research institution?
(3) What are the ideal career paths for research personnel?
(4) Do you think VIB contributes to creating critical mass? What is the significance of

collaboration?

[Intentionally Blank]
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Table 4 Functions and Keywords in This Chapter

Division of Research Change of idea to social Fundamentals and
Project contribution applications as a
continuum
Collaboration (with  Efficiency by concentrating  Fairness at the base of
VIB) TTO functions functions
Strengthening Network installation Implementation of exit-
Social oriented development
Implementation
KPIs and Scientific excellence (from a social
Management implementation

perspective)

- Number of spin-offs
- Number of IPs

- External funds

Career Paths Shorter postdoctoral periods and diversified career
paths

Created by the author.

First, it should be noted that the themes of this chapter cover two different areas:
collaboration with VIB, which is responsible for life sciences, and approaches to social
implementation in their own universities and their own fields. It is natural that their approaches
differ in their own research fields.

One of the most memorable points from the interviews is the strong awareness of the social
contribution of research. The question of ‘what is research for’ resonates strongly. In contrast to
Hypothesis 1, the question of continuity between basic research and applied research is also
discussed here, showing the difficulty of strategically separating the two.

Then, with regard to the position of VIB, both of them mentioned excellence and efficiency
through the concentration of functions, and fairness to support them. In this sense, the
relationship between VIB and universities can be said to be consistent. In particular, the
comment that "today’s younger generation seems to like working together and they're in favor
of any kind of cooperation" resonates with me in contrast to times past.

In terms of interaction, the relationship between VIB and universities is one of them. At the
same time, the relationship with industry, especially the circulation of human resources between
the life science industry and universities, seems to be functioning as an ecosystem in an ideal

way. This is likely due in part to the proactive efforts of universities.
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As for this point, from the view of Hypothesis 2, there are many points that should be referred
to in terms of considering the circulation of TTO-related human resources not only in academia

internally but also throughout the industry.
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Chapter 5 Human Resource Development and Local Initiatives

® The cooperation from industry is also a major point in the development of entrepreneur-
type human resources.
The human resource itself can be a major result in educational programs.

® In regional support, it is important to create relationships among major stakeholders,

and the support programs themselves, including the development of the above

educational programs, require entrepreneurship.

| have focused on specific examples of how to strengthen scientific excellence in academia and
the way of social implementation. Additionally, human resource development has come to
occupy an important position in the translation process in the construction of an ecosystem, and
this point is discussed in this chapter. At the same time, | would like to take up the efforts of the

city of Liege in the Walloon area from the viewpoint of new ideas to create an ecosystem.

5.1 Cultivating Entrepreneurs

Cultivating entrepreneurs is an industry-wide challenge from the viewpoint of nurturing
startups.

The same is true in life sciences. For example, in the field of medical devices, Stanford
University established its Biodesign Program, which has spread to Japan, Singapore and so on,
and has become a kind of standard in the medical device field. The core of the concept is need-
oriented, and in a sense, it may be meant to increase the reproducibility of what entrepreneurs
have been doing in the past.

In Belgium, Solvay Brussel School started the Advanced Master in Biotech & Medtech Ventures
(AMBT) as a master course in October 2022 as described in the previous paper. It is a human
resources development program for the life sciences. It has been successful, having entered its
third year, and has graduated its first Japanese student’.

AMBT is a course that features many people with practical experience. The intensive program

of 1,800 hours over one year comprises lectures divided into the following five modules.

[5 Modules]
1. Basic Knowledge of the Start
2. Starting up the Development—Company Seed-Stage Funding
3. Initiating the Clinical Development—Series A Funding Preparation

" The course is described in detail in its first Japanese attendee (Naohiko Aketa)'s essay "Report
from an entrepreneurship school in Belgium, the heart of Europe" (2023-) in the publication
Nikkei Biotech.
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4, Consolidating the Company and the Governance—Preparing Series B Funding

5. Finalizing the Clinical Development—Preparing for Market Access

| spoke with the co-academic director about the program, which is now in its third year.

Speaker: Marc Dechamps (Co-academic director for the AMBT program at the Solvay Brussels

School of Economics & Management)

- Is human resource development possible in any field? Of course, | know the concept of AMBT
and the program details, but you set up the program for various types of people. Has this

actually been possible in the last two years of your work?

Absolutely. When we launched this program—and still—the purpose of this program is to train
and educate young professionals: young entrepreneurs or young professionals who at some
point are willing to join the ecosystem—to become managers, or managers in the management
team or later to become executives.

But during the program, students learn all the stages of development—from the beginning to
pre-commercialization, pre-IPO and so on. We actually train young entrepreneurial candidates.
Biotechnology scientists, medtech bioengineers, or medtech IT people may start a company,
start a business, develop a company.

And now the third academic year is starting. The age is the same as year 2, between 22 and
35. And it means that people come from different backgrounds. And that's important for the
program, because we want to emulate the management team: scientists, bioengineers, and
people with finance or law backgrounds. So, we need to create the same mix of people from all
backgrounds, the real management team of the company.

That's great. Because this interaction is actually making so much progress. There's a lot of
group assignments and group work. And in group work we create a very good interaction and
dynamic where we balance different backgrounds, and everybody comes with their own abilities
and intersects abilities between groups. We're learning much faster than if we all just had the
same profile and were discussing together.

That's one of the possibilities. There are people who are already working in the medtech
industry, but they're willing to start their own company at some point instead of staying in a big
organization. People are coming from CDMO—contract development, manufacturers,
organizations—but they need to understand the rest of the business. Some people are limited
to production and skewed in terms of their profile.

For the first and second year, most of the people who graduated were looking for a new job,
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while some went back to their company, because when we talked to companies, we thought this
was the way to develop young talents. If you have good people who are willing to continue to
learn, and you want to stay, or you want to develop people for more senior roles later on, the
majority of people actually come back to the company.

We have young people from universities. Because we need at least master level, we have PhDs,
bioengineers, biologists, pharmacists. They need to have at least a master's degree and they are
willing to stay in the life sciences because their family is involved because their mom is a doctor
or they know friends who work in this field. They want to go into the life sciences industry and
they want to study the life sciences industry. There are some of these young people.

So there's no group of people that really dominate. There are people coming from different

stages, ages, companies. And everyone has a good interaction in the program.

- Is this program strictly human resources that are related to "management”? Or human
resources involved in "development” in startups, VCs, and large companies?

There are five modules, but the first module is definitely about technology transfer:
negotiating IP, hiring to create a company, and all the elements of transfer. And then in the next
module, we start developing the solution that we want to deliver to patients. We start critical
development, we start prototyping devices and things like that. And they need money and
people.

We need to have the right profile, the right contractors to get development going. And step
by step, we follow the path of developing the startup into a company that could be acquired by
a big company.

We stop before commercialization. | spent most of my life doing commercialization myself,
and | know it is a different challenge and would deserve a program on its own. We stop when
the company is ready for an IPO, an acquisition, a merchant.

When they follow the development path--whether they're scientists, financiers, business

people—they follow the same, collectively, the same path.

- Can you educate people like business development people at large companies?

In the specific module, you have to pitch your company in front of decisionmakers when it
comes to business development. Students also have to pitch their projects in different situations.
If at some point they want to start a clinical trial, they have to pitch in front of a medical center
or a clinical center. Here they pitch their company in front of top business developers.

As a concept of the program, we offer some courses, but | don't have all the competencies
myself. I'm happy with the program itself, but the first thing | did was try to find the right people

with the right backgrounds, competencies and experience in the field. We call it module
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coordination. Each module has a specific topic and is managed by experts in the field: real
experts and concrete experts. There's not much participation from academia. Academia can
support the industry, but they can't lead the issues.

So, 85% is provided by experts within the industry. And then industry experts take care of the
modules and deliver the courses. And, of course, you can invite lecturers from different aspects:
different people, topics.

The idea is that participants are as interactive as possible and do one or two case studies on
the day or an assignment case study for a group or the next seminar. We decided to look at real

life, which is very specific and practical.

- What is the profile of the 15% of people from academia?

The people in the entrepreneurship program at Solvay talk about entrepreneurship. It also
really helps the program. A lot of people actually develop soft skills. We take people from the
business school academia. They know that some kind of concept existed as a new trend.

It's not just in biotech or agriculture. There's a huge gap between the educational background
of people coming out of college and what the industry is looking for. Especially in biotech and
medtech, we're bridging this gap so that people who are looking to get into management can

get moving quickly.

- Did something happen that you didn't expect when you started the course?

Both positive and negative things happened. We were impressed with how people grew up in
just one academic year. When we started this program, we didn't expect this to happen. We
didn't even expect to see people growing up sharing a very big package, willing to build
companies and join the ecosystem. We were expecting something like that, but not to this extent.

We have people from Belgium and other countries joining the program. The program is unique.

We wanted to create a unique program from the beginning. It's producing great results.
The next discussion is, can we handle more students? We want to get up to 25 students ideally,
but we keep it to 20. If we get to 30 or 25, it's really about the issue of maintaining the
interaction—the interaction within the group, the interaction between the group and the
instructors who come to the program.

And after each seminar, students grade us. They also get direct feedback from professors. And
there are a lot of standardized questions for evaluation and things like that. They want to touch
on specific cases. That's what we focus on.

When we talk to our coordinators, when we invite lecturers, we try to set aside time to work
on case studies until we get feedback. | think that's the only way. We need to really be close to

our students and definitely lead the program.
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- My next question is about the outcomes of your talent development program. Sometimes
it's hard to define those outcomes.

The main indicator is about employment, but so far, people have a more realistic view of
starting a company, or having a job, before choosing a job; so, we also need to take the time to
evaluate.

Another indicator is to have people come to an information session or speak in front of new
candidates in the program on Teams or Zoom.

There are different indicators for schools because you need accreditation, international
accreditation, and so on. It's learning assurance.

We're always looking for feedback. There are indicators for accreditation, international
indicators, American international indicators.

And the other thing is to make sure that the program is kept up to date. Every year, we want
to make sure that the program is up to date.

But | truly understand that our human resource is itself an outcome of this program. Then
there are the accreditation results that | just mentioned. Just to give you a little anecdote, a
person from the first phase started a medtech company. He asks me whether we can recruit a
third-phase participant as a capstone with a technical background that will help us continue to

develop. For example, those are our results.

- The process of creating the program itself is full of entrepreneurship.

We've set up a full-year program. We're creating a form that focuses on the whole story, not
just parts of the story. Initially, we needed to create a foundation to discuss the content of this
program—because we started white paper pages. And to say what | wanted to say, | did 40
interviews with CEOs, CFOs and executives, chairmen, and so on, and | put together the content.
| immediately started testing, crash-testing, my ideas with real people in the field.

Philip® used to say that this is academic entrepreneurship, because this program doesn't get
money from the authorities. So, we also raised funds to start the program. For the first two years,
we needed funds to start the program. We started looking for sponsors to fund us.

Again, the key is that the donors also have an entrepreneurial spirit, because when we choose
participants, we can choose more participants to make them happy.

We choose participants based on three criteria. One is entrepreneurship. Second, something
resilient. If you run biotech or medical technology, for example, funding is very difficult currently
with the financial markets. And third, the ability to work in groups and contribute. Because it has

to be a management team, everyone has to be part of the program and want to be part of it,

8 prof. Philip Vergauwen (Co-Academic Director of AMBT).
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contributing to team assignments and then joining the corporate management team. These are

the tips.

5.2 Regional Approach— Liege

The close-up of VIB in Chapter 3 naturally coincides with the focus on Flanders. Various
initiatives were also taken in Wallonia, and some of them were reported in the previous paper.
This time, | would like to take a close look at initiatives in Liege. What is noteworthy is that
stakeholders in the Liege region are proactively reaching out to other regions, including in

Flanders and the VIB. They believe that strengthening collaboration will be beneficial to all.

5.2.1 New Developments in Liege

Liege is the capital of the province of Liege and the fifth largest city (population: about
190,000) in Belgium. It is located near the border with the Netherlands and Germany, and as
mentioned in the interview below, the area used to prosper with heavy industry. While making
use of the old townscape and buildings from that time, it has recently been trying to transform
into new industry. La Grande Poste (Central Post Office), which was renovated in 2021 as an
incubation facility, is a symbolic building.

Noshaq, a public investment fund, is one of the organizations playing a major role in the
transformation of the industry. The organization also plays an important role in the
entrepreneurial landscape in general and life sciences in particular. Here are some of its
members.

Figure 4 Location of Liege
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Source: The public domain.
Speakers: Leen Limbourg (Investment Manager of Noshaq and Member of the Board of

Directors of VIB) and Amel Tounsi (Investment Manager of Noshaq)

This city was very prosperous in the early 1900s. The reason is because we have the Meuse
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River here, and heavy industry developed along that river. There was a coal mine, and there was
coal on the premises. The city and the region developed the steel industry. If you walk around the
center, you can still see very beautiful houses with nice decorations and architectural design. But
the coal mine closed in the seventies, and the city went into decline.

The federal government at the time started to distribute funds in order to revive the region.
That was actually the origin of Noshaq. The goal was really to develop the area and get back to
the same level as in early 1900.

Noshaq made equity investments and has had over 400 companies in its portfolio and has
supported 1020 companies since 1985. We've been investing for 40 years, and you can see that
the initial investments were very small. In the last 10 years, we've increased the number of
investments at once and followed the vision to invest in cutting-edge industries. Now, we have
reached the critical mass for creating a real ecosystem where life sciences companies can thrive.
We actively support out companies throughout their life cycle and through our fund-of-fund
activity we can give them access to a powerful network.

We also have other initiatives in place, one example of which is Bridge2 Health. This initiative
is about trying to create the idea of a one-stop shop for everything that has to do with life sciences.
We help entrepreneurs make business plans, reach out to local partners, and get financing
without dilution.

It's a whole package that looks at how to optimize for each key domain. In the life sciences
domain, we found out in discussions with our companies that what we were missing was really
to make the link between Noshagq, the investors, the hospitals and the other key stakeholders.
That's why the main life science stakeholders—the university of Liége, the University Hospital and
Noshaq—created Bridge2Health as an added value organization to the life science ecosystem.
This joint initiative is about working with other stakeholders to best serve companies and
international players. We align projects, understand needs, and reach out to talent in order to
make our region the most efficient and attractive possible with the assets that we keep on
developing each year.

Of course, it's not easy to create new jobs in industry right now. It doesn't happen naturally.
We have to wait for it. You don't have an ecosystem because you put money into it. You need a
mechanism to create events where people meet and find common projects in the ecosystem. You

really need a structure to do that.

5.2.2 Academia Approach
Noshagq, and by extension Bridge2Health, has the ability to organize seed projects that lead to
investment. In terms of life sciences, the core of academia is the University of Liege. Among them,

business development efforts are being strengthened, which is linked to Noshaq's activities.
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Specifically, an organization called RISE plays a role, and | heard about it below.

Speakers: Annelise Ngendakumana (Business Developer, University of Liege) and Amel Tounsi
(Noshaq Investment Manager)

The University of Liege is a public university dedicated to education, research and citizen
engagement with a global perspective. We support the scientific, cultural and economic
development of the region. We promote innovation in the life sciences through technology
platforms.

We believe that innovation doesn't stop in the lab. RISE—that is, our initiative for research
innovation support enterprise—plays a key role. Its main mission is to transform scientific
discoveries into market-ready innovations by bridging the gap between academia and industry.
RISE provides comprehensive support for technology transfer. We help researchers patent
discoveries, develop business strategies, and secure funding for commercialization. Then, there
is an investment fund for spinoffs within our region in order to or accelerate the move from pure
academic projects to the next level.

It's very important to demonstrate the highlight key contribution to innovation and economic
growth. We demonstrate strong capabilities in research and intellectual property development.
Our numerous technology transfer agreements clearly illustrate how our research translates into
tangible applications through industrial partnerships. With many active spin-offs and
collaborative projects managed by RISE, we continue to strengthen these partnerships, bringing
resources to market and driving economic impact.

GESVAL, a public limited company owned by the University of Liéege, complements this
approach by actively managing the intellectual property generated by our university. Our
partners have access to our technological platforms, providing the infrastructure needed to
accelerate innovation in life sciences and other fields. Our life sciences platform plays a vital role

in enabling cross-disciplinary innovation.

These initiatives in Liege comprise one of the initiatives to implement the social
implementation of science at the core of universities, especially in the field of life science. In fact,
| felt that all of the functions were implemented in a way building on one another and that there

was a movement to change the function of the city itself.

5.3 Functions to Focus On
In this chapter, the topics of human resource development for entrepreneurs and the
revitalization of the region are from different axes, and it may be uncomfortable to combine

them into a single category. However, as shown in Table 5, this section of the paper has the
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common theme of "entrepreneurship in the provision of the program itself."

One key factor in terms of interaction is the involvement of industry in the AMBT program.
While building on what is happening in industry in human resource development, various inputs
are actually made from industry, and the resulting human resources are beginning to function in
practice. A very direct cycle has begun to occur here.

Liege 's insight into the "missing" functions is also linked to this point, where investment is
used as a medium to improve functions.

In promoting these movements, it is important that entrepreneurship in each activity is

functioning properly.

Table 5 Functions and Keywords in This Chapter

Development of Establishment of an Development not limited
Entrepreneur educational system to human resources in
simulating board startup

members and timelines
/Input from industry

Program Evaluation Employment and ‘Human resource
certification itself is an outcome.’
Community Initiatives Create connections The core university
(Liege) between key presence and return to
stakeholders the network
Common Denominator Establishing the program delivery method based on

entrepreneurship while facing the issues head-on

Created by the author.

To end this chapter, | would like to reiterate two comments. One comment on the AMBT was
"We didn't even expect to see people growing up sharing a very big package, willing to build
companies and join the ecosystem. We were expecting something like that, but not to this
extent." The other comment in Liege was "Of course, it's not easy to create new jobs in industry
right now. It doesn't happen naturally. We have to wait for it. You don't have an ecosystem
because you put money into it. You need a mechanism to create events where people meet and
find common projects in the ecosystem. You really need a structure to do that."

In promoting these movements, it is important that entrepreneurship in each activity is
functioning properly.

From the view of Hypothesis 3, this seems to be a starting point for local narratives.
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Chapter 6 Germany and Singapore as Ecosystems

® Extending the ecosystem theory to Germany and Singapore, the strength of
institutional support is a major characteristic.

® In Germany, continuity is emphasized, and Singapore is characterized by a high
degree of concentration, and this is the beginning of a human resource cycle.

® These factors are creating narratives that are in line with the characteristics of the

region.

Moving away from Belgium, this chapter focuses on ecosystem developments in Germany
and Singapore. In Germany, the focus is on the flow of support for startups, while in Singapore,
the focus is on strengthening social implementation and human resource development. In both

cases, the focus is not on the overall picture, but rather on the movement at specific points.

6.1 Positioning of Germany and Singapore in Ecosystem Theory

Sylvia Hubner, Fabian Most, Jochen Wirtz and Christine Auer (2021), mentioned in Chapter 2,
compares the ecosystems of Silicon Valley, Munich, and Singapore. The paper examines the role
of narratives in each region while evaluating Silicon Valley as an environment conducive to
effectuation®. Germany is dominated by causation, and Singapore is in between. The paper
examines the role of narratives in each region.

In contrast to Silicon Valley, the paper argues that societies in Germany and Singapore are less
willing to accept failure than in the United States, which may hinder entrepreneurship. However,
these two regions have different characteristics. Munich can be described as a bottom-up
ecosystem, while Singapore is characterized as a top-down ecosystem with strong government
influence.

Despite these differences, both countries have developed successful entrepreneurship
ecosystems, and the paper analyzes how ecosystems affect these differences.

Referring to the paper cited immediately above, in this paper | try to examine the
characteristics of ecosystems and their differences by comparing the ecosystem of the US,
represented by Silicon Valley; that of Belgium, which has developed by utilizing interaction; those

of Germany and Singapore; and that of Japan, which will be discussed in the next chapter.

% This concept was proposed in the 2000s by Sarath Sarasbathy, and it organizes the "logic" of
entrepreneurial decision-making. It organizes the behavior of the entrepreneur who has been
working on the business, rather than directing the direction of causality in one direction, such as
how to actively involve committed participants in the project, how to make effective use of
contingencies, etc. The antonym of this term is the "Define markets, segment, target, and
position" behavior in causation.
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Although this chapter is brief, | would like to introduce developments in Germany, especially
in Munich, and Singapore in the field of life sciences. The details of Singapore are excerpted from

the previous Discussion Paper published by the author.

6.2 Summary of German Science and Technology Policy®°

A major feature of Germany's science and technology policy is decentralization based on the
federal system. The authority for education rests entirely with the states, and research is basically
the authority of the states. As for universities, 16 states operate independently, and it has been
said that there is little disparity among universities'. However, strengthening the research
capabilities of universities is a priority, and recently there has been a trend in the federal
government to encourage competition among universities!2,

Funding is provided by the federal and state governments (excluding funds from the EU),
which are distributed to research associations and public research institutions. The Deutsche
Forschungsgemeinschaft (DFG) is the main source of competitive funding for universities. The
DFG is basically an autonomous institution of academics, and in its review of research funding,
it is strongly conscious of the autonomy of academics and transparency in evaluation methods.

One of the characteristics of Germany is the existence of research associations, which occupy
a very large position. The most prominent are Max Planck Institute in basic research and
Fraunhofer-Gesellschaf in applied research. The autonomy of research institutions has also been
emphasized in these institutions®3.

A culture in which autonomy is emphasized in academia has been extinguished. However, a
wave of university reform is sweeping Germany*. Since the 1990s, management departments
have been strengthened. Subsequently, as mentioned above, the framework for promoting
competition among universities has been set up. There has always been a swinging back and
forth between autonomy and management.

On the other hand, apart from the viewpoint of governance, efforts have been made to
strengthen the development of young researchers. Various initiatives have been continuously
implemented.

This multilayered approach to strengthening scientific research is a major strength of Germany.

10 Refer mainly to Japan Science and Technology Agency (JST), "International Benchmark of
Research Systems at Universities and National Institutes for Strengthening Research Capabilities"
(2019) and "Trends in Science, Technology and Innovation Policies in Major Countries and
Regions" (2024).

1 Hiroshi Nagano (2017), "Structure of Research Capabilities in Germany.", Kagaku Vol.87 No.8
12The "Excellence Initiative" program started in 2005 and is now continuing under the name
"Excellence Strategy."

13 Hiroshi Nagano (2016), "Science and Technology Policy Learning from Germany.", Kindaikagakusha
14 Toru Takenaka (2024), "University Reform.", Chuokoron-Shinsha,Inc.

48



6.3 Interview regarding Germany's Life Science Ecosystem
In the field of science and technology, Munich and Berlin are mentioned as German clusters

in the life sciences.

Figure 5 Map of Germany (red mark is Munich)

Source: Adapted from the public domain.

| spoke with Christian Schneider, a longtime life sciences VC in Munich, to learn more about

the ecosystem in terms of the flow of support for startups.

Speaker: Christian Schneider (Managing Partner of Vesalius Biocapital Partner)

- How would you describe the rise of entrepreneurship in life sciences in Germany?

In the 1990s, pharma was a little old and there was not much research and development. At
that time, the change was fast in biotechnology. | think there are a couple of drivers of
development: entrepreneurship and a change in the way people think about failure.

| think the mentality in Germany and Japan is a little bit similar in terms of the appreciation of
failure. That changed over the years.

Part of what changed was that scientists were given money. That allowed them to start
companies without having to think about the next two or three years of income. There's a
program in Germany called EXIST®® that if you apply for it before you start a company, it will fund

the company's management team for two or three years, tranched and with possible extensions,

15 In the beginning of a project, the researchers / founder team can apply for a grant that supports
them for one year. Also, some service or material from third-party providers is funded. After that first
year, they can apply for a “technology transfer” grant which comes in two stages: The first stage is
meant to produce hard scientific R&D evidence. The second stage provides funding for incorporating
the company and for the time to first fundraising.
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according to stage and progress of the projects. So, it took a lot of worry out of academic
founders.

The second factor is probably that scientists were a little used to failing. Part of it is that initially
they didn't know about business yet and didn't know what they might come to be afraid of.

The other aspect was that it gave a lot of entrepreneurial people the opportunity to participate
in projects that “Big Pharma” didn't really want to do. To launch it outside of pharma, they were
able to take patents and a few people, and they were able to get grants for that.

That helped a lot to change the mindset.

- What changes have occurred since then?

By the early 2000s, we had the first big exits, and people who were research scientists three
years ago got very rich financially. Towards the end of the 2000s, we also had the first serial
entrepreneurs. We now have people from their first company who are now starting their fifth or
sixth startup. Even if they fail in one or two areas, they can bring that knowledge to the next.

What's happened here and in other clusters is that young people have more opportunities to
visit the incubators while they're in school. The incubators invite classes to see what's happening
here; therefore, during their university time, students are brought in to work for a couple of
weeks in the in the startups here. They have PhD students here, and that gets a lot of young
people into the idea of “that's not such a bad idea: to work in a startup.” Once they work in a
startup, then next they say, “I could start with myself.”

That's how it took off, but it took 10 to 15 years for the trend to take hold. Some of those

young people are international students.

- How did the universities respond?

In terms of academia, academia itself pushed. Now, basically in almost all scientific studies,
students are more or less forced to take entrepreneurship classes.

At the Technical University of Munich, for example, they have a very strong entrepreneurship
education for all their students, which is mandatory. There's something called UnternehmerTUM.
“Unternehmer” is German for entrepreneur. The last three letters, TUM, is an acronym for
Technical University of Munich. They have a big organization in the north of Munich that has
extra classes, workshops, business plan competitions for people who are a little bit more
interested in other things. They also have funding for people who want to try their first project
before they get public funding or university funding. So, it's important that the university has
these classes.

| also teach valuation at TranslaTUM (institute for the translation of medtech inventions at

TUM into products) and other universities every year. Because how to value a company is a big
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challenge. What is my project worth when | get my first money and how do | value it? What are
the techniques to get fair valuation, not just for venture capitalists, but for founders, young
people, even doctors. They're interested in that. They're students, and most of the students in
that class come from medical technology research. | think it's because during their research they
were asked to work on a project to think about medical technology products that could be
developed.

What comes next is a relatively large number of business plan contests. The important
business plan contests on the life sciences side are in Bavaria, and they have a large one for all
of Germany and smaller ones for the rest of Germany and they're all a little bit similar.

They're divided into three phases over the course of one year. In the first phase you're asked
to write your idea on two pages. It's roughly written: no numbers, just your idea. And it's rated
by 5 to 10 people. I'm a judge in two of these business plan contests and they get feedback.

The next step is to be asked about patents. What patents can you think of? What is your
customer name? How do you build the team? What do you think about the team?

And the last step is you have to provide a business plan that includes finance, income and

expenditure and so on. That slowly but surely leads to building a business plan.

- In Japan, a lot of startups were born in the biotech sector in the early 2000s, but a lot of them
died out. In the mid-2010s, startup funding started to come out. But there's a kind of blank:
there's not a lot of serial entrepreneurs, which is one of the challenges for Japan. In Germany
it seems like such a process is growing steadily.

Well, there's not a lot of ups and downs, there's a steady development, because the funding
is relatively long-term and stable. | think it's important that the means of procurement flow
relatively steadily.

Again, it gives people a safety net and the funding through various grant programs is provided
for about three years. | think that's a big point. You need stable funding.

Venture capital is long-term. Funds supported by the European Investment Fund, which we've
done in the past, have a long-term investment horizon of five or seven years per portfolio
company. In this case, if the venture capital is funded by the European Commission, you're
automatically building a long-term view of the company. In this way, | think the continuity of
being able to raise funds with a multi-year runtime is important.

The High-Tech Griinderfonds (HTGF) has been around for over 20 years. It's the largest early-
stage fund in Germany, originally set up by the German government, and Chancellor Merkel
asked big companies to invest in the fund. It was important because HTGF was required to invest
in early-stage companies with or before VCs, and they often invest first. A little bit after business

angels, before VC investment, they're there to start investing and continue.
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HTGF is at the national level. But we have the same in Bavaria just for Bavaria. It's called Bayern
Kapital (i.e., Bavaria Capital), which invests in Bavarian startups and provides the first seed money.
Lately, they received additional money from the state of Bavaria that allows them to invest in
later stages and up to EUR 25m per company.

We also get money from the European Commission, various programs like the latest Horizon.
Money is flowing into all the member states.

And at the regional level, there are subsidies in Bavaria, northern Austria. There are also funds
at the sub-regional level: northern Bavaria and southern Bavaria. And at the city level, Munich

has its own incubator, with very favorable conditions for founders.

- How have German VCs started up?

The first venture capitalists in the nineties often came out of banks and started in Frankfurt
because the banks are in Frankfurt.

Some VCs started in Munich, but the majority were in Frankfurt. But soon the venture
capitalists moved to Munich.

Over the years, there have been about 20 venture capital groups that have been very stable.
But there have been groups that have come and gone and never succeeded, and it's not just
biotech. They have differentiated over time, and at the beginning of 2000, venture capitalists
invested in the early and later stages. But over time, some have focused and only do the very

early or pre-seed stages and others only do Series A & B.

- What about talent in VC?

The structure of venture capital funds is always partners and then principles and associates.
After a while, young people often go somewhere else and move into higher positions or become
partners. They spin out a lot of investment managers, because after 10 investments, they have
experience and can easily move on to other funds. | think there's a lot of liquidity. There's a good
supply of people who want to do that and learn.

| also think it helps that there's education for venture capitalists at the European level. There's
an organization called Invest Europe, formerly the European Venture Capital Association. | teach
there twice a year. It's always a class of about 20 people for young venture capitalists. They get
a good education. That's also important.

| know a lot of people mention exits. It’s because it promotes the ability and willingness of
large companies to acquire companies. Over the years, the number of IPOs has decreased and
the number of acquisitions has increased. And now there's another development: the secondary
market is developing. That's becoming more and more important. Shareholders and employees

are starting to sell shares in secondary deals. It's also important to provide liquidity.
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A lot of people in Germany tend to understand the nature of life sciences, the growth rate and
so on. Big pharmaceutical companies are very big buyers, but they reduce their R&D efforts and
build small competent target teams to acquire young companies at specific stages of success. It's
not just happening in Germany; it's happening all over the world. And this meets the hopes and

needs of venture capitalists because it means they have the right to exit.

- Back to the topic, continuity is still important.

It's important. It takes seven to nine years for anything to get a product to market. The patent
life is 20 to 22 years, but you use the first seven to nine years to get to market. And after that,
you stay in the market for 10 to 12 years. Nobody will buy a company with only five years of
patent life left. That's why we need early and continuous support for scientific inventors.

(End of the interview)

As mentioned here, there is a very continuous approach in Germany to support startups and
then VC financing, and there is a way to bridge the risk-aversive mentality. As a result, the process
of entrepreneurship has been steadily institutionalized, creating a process that at least becomes
one of the major options for the talent gathered in this area, which is extremely interesting as a

practical response to a highly volatile area.

6.4 Ecosystem in Singapore

Singapore has been described in detail in the previous Discussion Paper (DP). This paper briefly
outline its measures, focusing on strengthening science, financing support for startups, and
developing human resources. The previous DP includes some industry trends and interviews

with various people; so, please refer to it for details.

6.4.1 Launch and Development of A*STAR

Singapore defined life sciences as a priority area in its Third National Technology Plan in 2001,
and as a part of this, the country’s Agency for Science, Technology and Research (A*STAR) was
established in 2002. A*STAR is established under the Ministry of Trade and Industry of Singapore
and carries out its work across ministries and agencies with the cooperation of the prime
minister and industry.

As of 2023, A*STAR is a research and development organization with a staff of more than 6,000,
including 4,700 researchers. With the establishment of this core organization, Singapore ranks
24th in the world in terms of the number of top 1% cited papers in clinical medicine journals,
and ranks in the top 10 in terms of per capita (as of 2020).

Singapore also established Biopolis in 2003, which is another of its major features. It has been
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expanding its business through six phases of establishment. In the pharmaceutical sector, Tuas
Biomedical Park, a specialized industrial park, was established in 2009. Merck, Novartis, and
Pfizer had bases in the area, and now it has 60 plants and 30 R&D centers. Singapore has been
simultaneously strengthening science and strengthening its industrial base.

While A*STAR has been building strong science in Singapore, its direction changed in the mid-
2010s. It moved to the next stage as they achieved results in terms of its research paper goals.
As they pursued academic excellence, the publication of research papers was the main KPI, but
its number of spinouts was still low.

In light of this situation, a sense emerged that it would be better to leave the development of
commercialization to people who knew how to do it, rather than leaving it to researchers. From
the perspective of spinouts, they decided to create their own incubation hub and use it as a
platform to support their efforts.

As a result of these developments, in the biotech field, many of the leading spin-out

companies are emerging from A*STAR.

Figure 6 Map of Singapore

Source: Author, based on the public domain.

6.4.2 Financing Startups

Financing of startups has also become more robust to strengthen science and ensure a
seamless flow into industry. Regarding public support, the seed stage is in a very good condition,
including A*STAR grants, such as the Industry Alignment Fund—Prepositioning Programme (IAF-
PP) and Singapore Therapeutics Development Review (STDR); ESG grants, such as Startup SG
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Tech and Enterprise Development Grant (EDG); and other grants used for medical innovation?®.
In addition to these grants, ESG provides SEEDS Capital as a designated fund manager under a
scheme called Startup SG Equity, and co-funds private VC funds.

In terms of the private sector, local and overseas VCs support the funding, but the overseas
VCs having been invited to the process of developing the market was a unique development. In
the early stage, Singaporean participation alone was no problem, but after entering the clinical
stage, it became necessary to have an overseas orientation. For example, in 2016, Lightstone
ventures in the US, together with Temasek, established Lightstone Singapore and started a
collaboration. As a result of these efforts, a number of projects have emerged. One example is

the establishment of ClavystBio, a life science fund under Temasek, as a trend toward localization.

6.4.3 Program Development for Human Resource Development

In this process, "translation," which creates startups from academia, has come to the point
that human resource development is necessary. In recent years, programs for human resource
development and recruitment have been established intensively.

Technology for Enterprise Capability Upgrading (T-UP), operated by A*STAR, is one such
program. A*STAR sends researchers to member companies for up to two years and acts as
technical advisors. The technical advisors advise on technology upgrade strategies and transfer
technical know-how and skills, which is also a valuable field experience for the researchers.

The Singapore Biodesign program from Stanford is a representative example of more-direct
life science entrepreneurship. In 2010, Stanford University, A*STAR, and EDB Singapore formed
a joint partnership. The fellowship began in 2011, and the program was transformed into
Singapore Biodesign in 2018.

There are also various other programs, such as the Global Ready Talent Program launched by
ESG in 2019 and the Tech@Sg program jointly run with EDB. Under these circumstances, a life
science—specific program has also been launched by SGInnovate in the form of the HELIX
Immersion Programme?’. This program aims to build a pipeline of human resources for the

biomedical field in Singapore.

[Intentionally Blank]

16 Enterprise Singapore was established by the merger of International Enterprise Singapore and
SPRING Singapore.

17 Founded in 2016, SGInnovate is a Singapore government-owned investor and ecosystem
builder that supports deep tech entrepreneurs. In terms of human resource development, the
company runs programs in collaboration with various partner companies, including the Deep
Tech Summit program for students and graduates and a program for working professionals.
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Figure 7 Main Program Start Times
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Created by the author.

Many biotech and medtech companies exist within Biopolis, the biomedical R&D center |
mentioned earlier, and a considerable number of personnel are required. In the hearing |
conducted in November 2023, | felt that startups were starting to create local circulation, and
that an environment was being created to generate human resources supply, including not only
from government and the public sector, but also from startups.

What | felt most when | prepared the previous DP was that after 20 years of efforts, the
younger generation is taking on the challenge of new changes with a sense that there is a next
step. This is probably the atmosphere created by intensive support and fine-tuning over a
relatively short period of time. It is hard to say that the situation is more institutionalized than
in Germany, but it can be said that an environment that strongly stimulates entrepreneurship

has been created.

6.5 Characteristics of Germany and Singapore

In this chapter, | have looked at the situations in Germany and Singapore, focusing on the
aspect of support for social implementation. Germany, although decentralized, has a very strong
scientific background. Singapore, on the other hand, has built up scientific excellence in a short
period of time while concentrating on strengthening science. There seems to be a development
toward "social implementation," but both countries have different stories than Belgium. Each of
these seems to be directly linked to the effectiveness of narratives described in Hypothesis 3.

Needless to say, this story mirrors the environment of each country to some extent. Since
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Germany is decentralized, it is difficult to pick up intensive scientific seeds, and there is an aspect
that emphasizes the stability of entrepreneurship. In Singapore, as overseas researchers play a
large role in science, there will be a push to strengthen local expansion through human resource
development.

It is a natural trend for any country to converge on the golden rule of "Strengthen research,
expand to social implementation, and strengthen human resources for this purpose.” But at the
same time, it is clear from the trends in these three countries, as well as in Belgium, that this

process is largely linked to historical events.

Table 6 Characteristics of Germany and Singapore from the Ecosystem Perspective

" Process | Germany | Sinapore

Characteristics of Emphasis on basic Concentration on
Academia research and regional A*STAR and
dispersion (autonomy)  recruitment of
personnel, including
overseas personnel

Institutional Strengths v* Support for start-ups, Speed and depth of
especially during the public support such as

start-up period grants, funding, and
v' Continuous human resource
education of development
entrepreneurial
personnel
Characteristics of The existence of The beginnings of
Human Resources generational layers as human resource
seen in VC circulation including
companies located in
Biopolis

Created by the author.
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Chapter 7 Current Situation in Japan

In Japan, too, various measures are being continuously launched, and fine-tuning
toward the formation of an ecosystem continues.

The traditional career system had been in place for a long time, and career paths have
been limited, which has been a bottleneck in terms of strengthening TTO human
resources involved in social implementation.

At the same time, companies’ good adaptation to the global ecosystem has been a

barrier for academia in Japan.

| have looked at how life science ecosystems have been formed in countries other than Japan.

In this chapter, | would like to look back a little at Japan’s history and unique characteristics.

7.1 Strategy for Science and Technology Policy

In Japan, there are not so many cases in which measures specific to life science are presented

in terms of science and technology policy. In many cases, they are regarded as part of the overall

policy; so, | first focus on the overall science policy trends. Because it would take a lot of space

to go through the entire history, | pick up relevant measures over the past five years or so.

[Recent Trends in Major Science and Technology Policies and Life Science Policies]

In FY 2019: The Cabinet Office formulated the Integrated Innovation Strategy as an annual
strategy that covers everything from basic research to social implementation®®.

April 2019: The Ministry of Education, Culture, Sports, Science and Technology’s "Reform
for Improving Research Capability 2019" was compiled (reform of research on human
resources, funding, and environment was integrated with university reform)®.

June 2019: The Cabinet Office formulated Bio Strategy 2019 (updated the following year to
Bio Strategy 2020)%.

January 2020: The Cabinet Office formulated the Comprehensive Package for Strengthening
Research Capability and Supporting Young Researchers?!.

March 2020: The Health and Medical Care Strategy Promotion Headquarters formulated
the 2nd Health and Medical Care Strategy and the Healthcare Research and Development

Promotion Plan®2.

18 https://www8.cao.go.jp/cstp/tougosenryaku/index.html.

19 https://www.mext.go.jp/a_menu/other/ _icsFiles/afieldfile/2019/04/25/1416069_01.pdf.

20 https://www8.cao.go.jp/cstp/bio/bio2019_honbun.pdf.

2L https://www8.cao.go.jp/cstp/package/wakate/wakatepackage.pdf.
Zhttps://www.meti.go.jp/shingikai/mono_info_service/kenko_iryo/shin_jigyo/pdf/001_s01_00

.pdf.
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® March 2021: The 6th Science, Technology and Innovation Basic Plan (the 6th Basic Plan)??
Efforts to solve social issues are positioned as a source of added value as part of the
growth strategy, and the government and the private sector work together to implement
planned and focused investments and reforms to simultaneously solve problems and
achieve economic growth. Positioned as priority investment areas for the new capitalism
are (1) Investment and distribution in people, (2) Investment in science, technology and
innovation, (3) Investment in startups, and (4) Investment in GX (green transformation)
and DX (digital transformation).
® April 2021: Basic Act on Science, Technology and Innovation (a revision of the Basic Act on
Science and Technology)
"Science and technology exclusively related to the humanities" and "creation of
innovation" were added to the targets of the law, and "raising the standard of science and
technology" and "promoting the creation of innovation" were positioned as parallel
objectives. In addition, a policy of responding to social issues by comprehensively utilizing
knowledge from all fields was indicated.
® March 2022: The International Strategy Committee of the Council for Science, Technology
and Academia of the Ministry of Education, Culture, Sports, Science and Technology
compiled the Strategy for the International Expansion of Science and Technology?*.
® April 2022: The Cabinet Office formulated the Comprehensive Development Package for
Research Universities with Regional Core and Characteristics®.
® November 2022: 5-Year Plan for Startup Development by the New Capitalism Realization
Council®®
® June 2024: Bioeconomy Strategy by The Cabinet Office (renamed the Bioeconomy
Strategy)?’
The main themes of these measures are to improve research capabilities, develop human
resources, and invest in the relevant fields. Specifically, the following directions set forth in the

6th Basic Plan for Science, Technology, and Innovation can be said to lead to the various policies.

® Improvement of the management environment: Governance has been strengthened,
private funds and donations have been expanded through strategic management, industry—

academia partnerships, etc., and funds available for investment in education and research

2 https://www8.cao.go.jp/cstp/kihonkeikaku/6honbun.pdf.

2 https://www.mext.go.jp/content/220330_mxtkagkoku_000021652_001.pdf.
% https://www8.cao.go.jp/cstp/daigaku/chiiki_pkg_240228.pdf.

% https://www.cas.go.jp/jp/seisaku/atarashii_sihonsyugi/pdf/sdfyplan2022.pdf.
27 https://www8.cao.go.jp/cstp/bio/bio_economy.pdf.
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and human resources have been expanded.

®  Fluidity of human resources and active participation of young researchers: The university
as a whole has secured the fluidity and attractive treatment of researchers, and a balanced
personnel allocation has been realized so that diverse and excellent human resources, such
as young people, women, and foreigners, can create the characteristics of the university.

® Improvement of research productivity: While ensuring competitiveness, opportunities to
challenge talented young researchers are increased. The right people are placed in the right
positions regardless of age, and support mechanisms are in place to further develop new
fields.

® Borderless challenge (Internationalization and Large-Scale Industry—Academia
Partnerships): The mobility of researchers is increased in the international talents
circulation, and a management system is in place to promote full-scale industry—academia

collaboration.

In addition, social implementation has become a major theme, as can be seen from the
addition of "science and technology exclusively related to the humanities" and "creation of
innovation" to the targets of the Basic Act on Science and Technology.

As for KPIs, some are defined in these various measures, while others are just themes. Below,
| take up representative KPIs from among their comprehensive listing in the Integrated

Innovation Strategy (2019).

1. Matters related to research systems
Amount of corporate investment in universities, national research institutes, etc.
Number of full-time university teachers under the age of 40
Percentage of young researchers who can obtain research funding
Employment of PhD holders in science and engineering, by industry
2. Matters related to research quality
Ratio of the number of Top 10% cited papers to the total number of papers
Increase rate of the number of internationally co-authored papers in the number of Top 10%
cited papers
3. Matters related to social implementation
Number of ventures established by universities, etc.
Number of ventures established by the National Research and Development Agency
4. Matters related to global expansion
Number of Japanese teachers who have obtained doctorates at foreign universities and have

experience in research and educational activities
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Indicators used in various countries are presented, such as procurement of external funds,
number of researchers, number of papers, and number of venture establishments. One of the
characteristics of these indicators is that factors such as “young people” and “overseas

relationships” are included.

7.2 Premises for Considering the Research System

As a premise for the discussion, it is necessary to understand that Japanese research is in the
framework of a kouza system, not a so-called Pl system?- The kouza system "... was introduced
for the purpose of establishing a system of responsibility for education and research within
universities, clarifying the responsibilities of professors in each major field, and deepening
education and research in that field." The general English translation of the Japanese word kouza
is “course.”

However, in one description? of kouza we find,

“In particular, at national universities, the establishment, abolishment, and
modification of the conventional system required a series of legal and budgetary
procedures. Together with these restrictions, the system has led to rigid and closed
operations in various aspects, including personnel, budgets, and education. At the
same time, it has hampered flexible organizational arrangements in response to the
progress of education and research, and the independent and autonomous efforts of
each university. These issues have been pointed out."

The university establishment standards were revised in 2001, making it possible to organize
faculty organizations other than the system.

In contrast, the Pl system, which has been adopted in Europe and the United States, allows for
greater mobility of human resources, allowing researchers to transfer to positions outside of the
university while advancing their careers, and allowing graduate departments to focus on
enhancing core facilities.

Based on this awareness, the 2019 Reform for Improving Research Capabilities set the
following goals with the development of research systems as a major theme.

1 Development of an environment in which researchers can devote themselves to research
(i.e., increased motivation for research) and quality improvement

2 Promotion of the construction of a team-based research system through the collaboration
of various researchers and staff

3 Support for the multifaceted activities of doctoral personnel by promoting diversity and

mobility

B https://www.mext.go.jp/b_menu/shingi/chukyo/chukyo4/houkoku/attach/1342440.htm.
29 The author divides a one-sentence description into phrases for convenience.
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4 Enhancement of the motivation of doctoral personnel to pursue further studies (obtaining

degrees) by, for example, providing prospects for diverse career paths

Based on these guidelines, it is assumed that the mobility of human resources is actually
increasing, but the results are not expected to be realized quickly.

In addition, it is difficult to say that dynamic changes have occurred in the development of
research facilities, and this has also been a bottleneck to the advancement of research.

As mentioned above, R&D themes are increasingly categorized based on whether or not they
take into account actual problem solving, and "research with an eye toward exit" has become a
major theme.

Following the passage of the Bayh—Dole Act in 1980, TTOs have been established by
universities around the world, with the United States as the leader. In Japan, the Japanese
“Bayh—Dole” system (Article 17 of the Industrial Technology Enhancement Act) was enacted in
1999, and the movement has continued. From the perspective of strengthening human
resources, a system for training and securing university research administrators (URAs) was

established in 2011, and this movement itself is in line with the science and technology strategy*°.

7.3 Issues in the Research Process (Life Science-Related)

From here, | summarize the issues in the research process in Japan based on discussions
specific to life science. The background of the following discussion includes discussions that
came up at seminars held at the Institute, but all responsibility for the following statements

belongs to the author.

7.3.1 The Field of Research in Relation to Social Implementation
The first facet is the profile of researchers. Even in the field of life sciences in the United States
and Europe, it is necessary to be aware of the fact that there are limited cases in which people
with medical qualifications are involved in product R&D, and even if they are involved, doctors
themselves are mainly involved as advisors and are not the main subjects of development.
In addition, one of the key points is to what extent there are personnel whose main focus is
research rather than clinical practice (see Table 7, which lists 82 universities in Japan that have

medical schools.

30URA is an abbreviation for university research administrator. In order to create an environment
for activating research activities by researchers and to strengthen research and development
management at universities, etc., the development of systems for nurturing and establishing
URA in universities is being promoted.
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Table 7 List of Japanese Universities with Medical Schools

Hokkaido area Tokyo Medical University (Tokyo) Kansai Medical University (Osaka)
Jikei Uni ity School of
Asahikawa Medical University (Hokkaido) : e|‘ Anlvem yschooto (Tokyo) Kindai University (Osaka)
Medicine
Tokyo W 's Medical
Hokkaido University (Hokkaido) o.yo Aomen s Medica (Tokyo) Kobe University (Hyogo)
University
Sapporo Medical University (Hokkaido) |Nihon University (Tokyo) Hyogo Medical University (Hyogo)
Tohoku area Yokohama City University (Kanagawa) [Nara Medical University (Nara)
Saint Marianna University of
Hirosaki University (Aomori) Meldicinel fversity (Kanagawa) [Wakayama Medical University (Wakayama)
Iwate Medical University (Iwate) Kitasato University (Kanagawa) |Chugoku Area
Tohoku University (Miyagi) |Tokai University (Kanagawa) |Tottori University (Tottori)
Tohoku Uni ity of Medici
onhoku University of Medlcine (Miyagi) Hokuriku and Chubu areas Shimane University (Shimane)
and Pharmacy
Akita University (Akita) Niigata University (Niigata) |Okayama University (Okayama)
Yamagata University (Yamagata) |Toyama University (Toyama) |Kawasaki Medical School (Okayama)
Fukushima Medical University (Fukushima) |Kanazawa University (Ishikawa) |Hiroshima University (Hiroshima)
Kanto area Kanazawa Medical University (Ishikawa) |Yamaguchi University (Yamaguchi)
University of Tsukuba (Ibaraki) |Fukui University (Fukui) Shikoku area
Jichi Medical University (Tochigi) |Yamanashi University (Yamanashi)|Tokushima University (Tokushima)
Dokkyo Medical University (Tochigi) [Shinshu University (Nagano) |Kagawa University (Kagawa)
Gunma University (Gunma) |Gifu University (Gifu) Ehime University (Ehime)
National Defense Medical Hamamatsu University School of
: : (Saitama) L uUniversity (Shizuoka) |Kochi University (Kochi)
College Medicine
Saitama Medical University (Saitama) |Nagoya University (Aichi) Kyushu and Okinawa area
Chiba University (1000 leaves)|Nagoya City University (Aichi) Kyushu University (Fukuoka)
Int ti I Uni ity of
ntemational University o (1000 leaves)|Aichi Medical University (Aichi) Fukuoka University (Fukuoka)
Health and Welfare
University of Tokyo (Tokyo) Fujita Health University (Aichi) Kurume University (Fukuoka)
Uni ityof O ti I and
Institute of Science Tokyo (Tokyo) Mie University (triple) I'\I.VEFSI Y of Uccupational an (Fukuoka)
Environmental Health
Kyorin University (Tokyo) Kinki Area Saga University (Saga)
Keio University (Tokyo) Shiga University of Medicine (Shiga) Nagasaki University (Nagasaki)
Toho University (Tokyo) Kyoto University (Kyoto) Kumamoto University (Kumamoto)
Kyoto Prefectural Uni ity of
Nippon Medical School (Tokyo) Yo (,) 're ectural University o (Kyoto) Oita University (Oita)
Medicine
Juntendo University (Tokyo) Osaka University (Osaka) Miyazaki University (Miyazaki)
Showa University (Tokyo) Osaka Public University (Osaka) Kagoshima University (Kagoshima)
Osaka Uni ity of Medici
Teikyo University (Tokyo) a:: :ha:nll‘;ecrjl yoriedicine (Osaka) Ryukyus University (Okinawa)

Created by the author.

As shown in my previous paper, there has been no significant change in the number of papers
published in Japan, and the number of papers in Japan has faded amid the increase in other
countries. During this time, the number of medical school admissions has increased. However,
this is only because the need for clinicians continues to grow amid the aging population, and the
ratio of research-oriented personnel does not parallel the increase in medical doctors.

As mentioned above, there has been a relatively long period of limited diversity in career paths.
Although the environment has changed, it is undeniable that there have been few options in

terms of continuing and evolving cutting-edge research.

In addition to this environment, there are also challenges with the "process of academic
personnel actually committing to development." In life science, the general process is to conduct
basic research, have it evaluated in papers, etc., and then move on to the preclinical stage when

the research is at a cutting-edge stage. This is supported by organizations such as URA or/and
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academic research organizations (AROs) in the case of university hospitals3Z.

In fact, there were 1,670 registered URAs in 2022, but medicine is a somewhat special field
among them. It is not easy to follow up in detail unless people have experienced the above-
mentioned development leading to the launch. In Japan, as many of these people exist within
companies, there is a tendency for a shortage of URA people who are familiar with the
pharmaceutical development process.

The development process in life sciences takes a long time, and the relationship between
universities and companies is not necessarily completed only through the process of establishing
a startup. On the contrary, there are many cases in which development is achieved through joint
research between universities and large or medium-sized companies. In Japan, where the culture
of establishing a startup has not taken rapidly, this latter process is actually more common.

In this regard, it is not that there is a lack of experience within academia, but rather that there
is a lack of adjustment in terms of "division of roles" and "strengthening of social
implementation" in the recent ecosystem.

Also, in terms of development, the role of basic research is not necessarily the same in the
fields of pharmaceutical development and medical devices. For example, in the Biodesign
program that emerged from Stanford University, the need orientation is strongly emphasized,
which is different from social implementation resulting from basic research that takes a long time.
However, even in this approach, there is a strong aspect of R&D based on experience, such as
securing patents, experience in clinical trials, and the assumption of the market and subsequent
channel building because of the assumption of needs. Therefore, it is necessary to have human
resources who can appropriately suggest this.

In recent years, such “Towards Exit” thinking has been strongly emphasized in various funding
agency programs, and cooperation between regions has started for skills in this process, and the

environment is steadily raising. However, frankly it will take time to fully penetrate.

7.3.2 Characteristics of Human Resources Linking Development to Social Implementation
Next, regarding the "process of linking development to social implementation," | need to
discuss human resources that translate these activities into the market, so-called
entrepreneurial human resources. Actually, in addition to the people directly involved in startups
(CEOs, CSOs, etc.), there are a wide variety of people who should be involved in this process,

including venture capitalists, corporate business development personnel, etc.

31 ARO is an abbreviation for academic research organization. It is an organization that supports
clinical and non-clinical research, including drug development, by utilizing the functions of
universities with research institutes and medical institutions. The ARO Council was established
in 2013 to strengthen collaboration among universities.
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What can be seen in Belgium, Germany, and Singapore is the education of these people in the
field of life sciences. However, in Japan, there are currently only a limited number of universities
and research institutes specializing in such education. These efforts should be considered both
from the medical and pharmacy faculties and from the business faculties. Although some efforts
have been made®?, compared to the other countries covered in this paper, program support is
limited, and the current situation is that much relies upon the self-help efforts of each university
and research institute. The main problem that becomes difficult when self-help efforts are made
is that the human resources to teach in this field cannot be nurtured because continuity cannot
be ensured.

In terms of social implementation, Japan has a domestic market of about 15 trillion yen for
pharmaceuticals and medical devices. Based on this market, pharmaceutical companies and
medical services have grown worldwide. Some global companies expand their operations
overseas and the majority of their sales are overseas. Such companies are expected to entrust
their R&D and bio-design functions to the overseas sector as they expand globally. They have a
history of having difficulty adapting to the "incorporation of innovation into companies through
acquisition of startups" that became the mainstream during this period. However, there have
been limited cases in which technology was incorporated from Japanese academia.

From a corporate perspective, it is reasonable for companies to seek talent and companies
involved in innovation from areas where the movement is more advanced as they expand
overseas. However, it cannot be denied that for domestic academia, the hurdles to be overcome
have become higher as companies now explicitly focus their comparisons on overseas startups.

It is a wonderful environment in which there is a base market and companies that have the
strength to expand overseas have grown up. Therefore, it could be said that it has not been easy
for academia, with limited overseas opportunities, to gain experience together with Japanese

pharmaceutical and medical device companies.

32 |n the field of medical devices, the Japan Bio-design Program by the University of Tokyo, Osaka
University, and Tohoku University, which follows the concept of the Bio-design Program at
Stanford University, is one example. In fact, the ideas and practices of this program are steadily
spreading in the development environment at Japanese universities.
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Chapter 8 Processes Necessary for Increasing Productivity of Life Sciences in Japan

® In life sciences, advancement through basic research is one of the means to realize
strategic social implementation; therefore, it is necessary to nurture human resources
who can support social implementation in the country and region. At this point, a
certain degree of intensification is necessary.

® In addition, the creation of startups requires entrepreneur-type human resources,
making educational programs and support from industry indispensable.

® These movements are seamlessly connected, and they require a great deal of
entrepreneurship; so, sharing stories countrywide and among regions may boost

activities.

So far, | have looked at the efforts of various countries in fragments, but in conclusion, | would
like to compare them with the hypothesis | made in Chapter 2. Next, | would like to extract the
narratives that have been established in each country. After looking at these, | will finally delve

deeper into the countermeasures to Japan's challenges that | mentioned in Chapter 7.

8.1 Contrast with Hypotheses

First, in this section, | would like to examine the hypothesis for the ecosystem to work
described in Chapter 2, taking into account the characteristics of Belgium, Germany, Singapore,
and Japan. As described at the beginning of this paper, this is not a quantitative analysis, but
rather a qualitative analysis based on interviews and seminars, and interpretation is often based

on the example of Belgium, which features more detailed know-how.

Hypothesis 1: Advancing science and moving toward social implementation are necessary for
ecosystem formation, and it is necessary to strategically separate and manage basic and
applied research in advance.

On this point, at least in the situation of VIB, it cannot be said that the separation in advance
is unambiguously important. The importance of applied research varies depending on the
research field, but whether development aimed at an exit is a shortcut to the goal depends on
the product. In the development of medical devices, the development style of how to anticipate
an exit is also important. But in the case of pharmaceuticals, research at the basic stage is more
important because there is an aspect of developing modalities themselves.

As a hypothesis, | emphasized the strategic separation of basic research and application, but
itis not all about top-down separation. A bottom-up process of picking up social implementation
from basic research is also useful.

A big suggestion is to strategically place human resources who can already discern social
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implementation at the basic research stage, rather than waiting to converge on discussion of
social implementation at the basic research stage, at least in the biotech process.

As for how to enter the social implementation process, what is important in social
implementation in life sciences is securing the IP of the product concerned, development in
accordance with the regulations, and a proper marketing process and market development. To
properly carry out these processes requires human resource who can already discern social
implementation. Since diversification of career paths is necessary to appropriately nurture such
human resources, it is important to consider how to find such human resources in the career

paths of academia and industry as a whole.

Hypothesis 2: Human resource development within TTOs and at startups is important for social
implementation, and as a result, economic development is realized by increasing startups.

Human resource strengthening is certainly important in the process of increasing startups.
However, it is important to clarify what kind of human resources are needed.

One of the profiles of the process described in Hypothesis 1 would be PhDs who can talk with
cutting-edge researchers.

The human resources needed for the part closer to entrepreneurship can be realized not only
by people within academia but also by career changes from industry. In order to create such
human resources, specialized entrepreneurship programs will be necessary.

Both TTO human resources and entrepreneur-type human resources require the commitment
of industry in terms of education in order to create human resources who will be responsible for
the phase of social implementation. Naturally, when human resources are produced, they will
be able to contribute to industry from various perspectives, such as business development and
venture capital, in addition to startups.

The path that contributes to economic development is not only the result of an increase in
startups. At least in the life sciences, if "protocols for the appropriate transition to social
implementation are incorporated within academia,"” then by creating diverse career paths, the
human resources themselves will complement various aspects of the ecosystem, and this cycle

will contribute to essential economic development.

Hypothesis 3: Each country has its own ecosystem formation process, and when this process
is successful, the approach is shared in the form of narratives, which leads to smoother
circulation.

As shown in Hypotheses 1 and 2, it is important to create an environment that creates

interactions, not just linear causality, for ecosystem formation. When this is successful, the
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process will be shared throughout the country and its regions as a kind of narrative. However,
the starting point for this pattern differs from country to country.

The implication of narratives is that they become a source of support for local communities,
and at the same time, they can smoothly receive support from the government and local
communities. It can be expected that this support will serve as a foundation for the creation of
further enhancement measures, thus creating a positive cycle.

For example, in addition to Belgium’s cutting-edge research one of its narratives that |
perceived was that the local environment implements the appropriate provision of human
resources in multiple career paths and processes in the life sciences ecosystem formation. In
order for this to work, each player has something to gain by joining the network, and | observed

that this was done effectively. It is necessary to carefully consider such interactions.

Based on these findings, Figure 8 below briefly illustrates the interpretation of each hypothesis.

Figure 8 Validation for Hypothesis

Hypothesis 1: Advancing science and
moving toward social implemen-
tation are necessary for ecosystem
formation, and it is necessary to
strategically separate and manage
basic and applied research in
advance.

Hypothesis 2: Human resource
development within TTOs and at
startups is important for social
implementation, and as a result,
economic development is realized by
increasing startups.

Hypothesis 3: Each country has its
own ecosystem formation process,
and when this process is successful,
the approach is shared as narratives,
which leads to smoother circulation.

* A bottom-up process of
picking out social implemen-
tation from basic research is

* To produce human resources
who play a role in the social
implementation phase, the

* Because each player has
something to gain by joining

also useful. . . . the network within the eco-
. . commitment of industry is

* It is necessary to strategically necessar system, the system work.
place human resources who y . * It is important to create an

. . L * The creation of diverse career . .
can identify social implemen- . environment for such inter-
. paths by industry and . . o
tation. action, and if successful, it is

. . academia will complement .
* For appropriately nurturing . shared as a narrative for
various aspects of the

such human resources, it is . . countries and regions.
. . . ecosystem, and this cycle will . . .
necessary to diversify their . . * The interaction itself needs
contribute to  economic .
career paths among academ- to be carefully viewed.
. . development.
ia and industry as a whole.

Created by the author.

8.2 Characteristics of Each Country—Narrative Aspects
Following Hypothesis 3, | would like to review the characteristics of each country based on its
contact with academia. Although there is a strong "narrative" aspect based on the subjective

perspectives | heard in each country, | try to pick up their respective "stories to be told."
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—Belgium—

The biggest characteristic of Belgium is that it has taken time to mature the process. As shown
in Chapters 3-5, VIB places importance on the process of sharpening research by establishing a
base, and each university understands the rationality of this process and cooperates within a
certain range. This relationship of trust has matured over a period of less than 30 years.

As a result, the brushing up of basic research at VIB as a hub, the process of refining it, and
the creation of human resources to cooperate with it from within all play major roles.

As mentioned earlier, the existence of human resources linked to this environment within the
entire industry has resulted in diversification of career paths, a major strength that is shared as
a common story.

Instead of remaining at that stage, VIB has begun to develop entry-level human resources to
fill the shortage of human resources. | can see that the development and supply of human

resources is the core of the area's revitalization.

—Germany—

As for Germany, although this paper describes its narrative in fragmentary terms, there are
two aspects: the tendency of regional dispersion is strong, and the investment in basic research
is large. In addition to universities, the position of research institutes such as Max Planck Institute
is larger than that of other countries.

In these universities and research institutes, autonomy is emphasized, and the separation
between basic research and applied research is clear. As in Belgium, the pressure for social
implementation at the basic research stage is assumed to be limited. In fact, for example, a
separate company called Max Planck Innovation has been established to provide a framework
for supporting entrepreneurship and the acquisition of intellectual property.

The locality is an important feature, but in Munich and other areas where biotech-oriented
development is focused, reasonable and continuous support for entrepreneurship has been
provided by building in a continuous education process on creating startups.

However, considering that each regions has a kind of complete support system in place, it can
be inferred that there is interdependence among various players. It is also assumed that the area
has a strong affinity with the "causation" approach described in the essay at the beginning of

Chapter 6.
—Singapore—

Basic research in Singapore is conducted by the entire nation and has produced significant

results in a very short period of time. As a matter of course, many researchers from overseas are
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invited, and inevitably there are many papers co-authored with overseas researchers. As
highlighted, a shortcoming in this environment is delayed development of social implementation,
and there is a rapid attempt to catch up.

The expansion of Biopolis will serve as the foundation for this trend, as Singapore seeks to
both deepen its research and strengthen its production base.

Singapore's greatest strength lies in the process of trial and error, and it is striving to expand
its network by selecting the functions necessary for Singapore, while observing the successes or
failures of other countries’ ecosystems. The enhancement of the capabilities of each player,
which began with mutual exchanges with overseas players, has shifted to interactions within the

region, and this is likely to continue to foster expectations for the future.

—Japan—

Japan's universities and research institutes are similar in some respects to Germany’s, with a
high degree of independent existence in each region. This trend coexists with the fact that,
combined with Japan’s traditional career system, the mobility of human resources between
universities and between universities and industries has been limited. As a result, the
concentration of research functions that has occurred in Belgium and Singapore has not occurred,
at least in the field of life sciences, except in a few specialized institutions.

Furthermore, as summarized in Chapter 7, Japan is characterized by the presence of multiple
pharmaceutical companies and medical device manufacturers that have grown globally based
on their own markets. As a result, access, and adjustment, to the existing global ecosystem has
become a major factor.

As a result, Japanese academia has been slow to adapt to the ecosystem trend of "companies
adopting innovation through startups" that has become mainstream over the past 20 years,
especially in terms of human resource development.

However, many significant measures have been adjusted to accommodate this trend, and it is

now important to consider how to add specific pieces to catch up.

8.3 Responses to Issues in Japan

Based on the analysis thus far, | consider a methodology for forming a life science ecosystem
in Japan. | would like to use the topic of the end of the previous paragraph—that is, the
importance of adding specific pieces—as the starting point of our approach.

The key is human resources. Specificallyy, human resources for the TTO process and

entrepreneurship are needed. As for this profile, human resources who can discern the research
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of researchers and talk about social implementation, human resources who can network science
and social implementation processes, and human resources who can connect development to
actual product launch and have the perspective of market development are main qualifications.

I would like to put this point at the center of my perspective.

8.3.1 The Stage Before Social Implementation: The Process of Advancing R&D

As can be seen from the statements of Chapters 3 and 4, life science research’s time frame for
development is unique and differs from those of other industries.

If 1 am talking only from the perspective of research, publication of papers, and contribution
to the world, the traditional career system in Japanese academia has a good advantage too, and
of course, the consolidation of excellence based on the Pl system has the potential to boost this.

On the other hand, in the field of biotech, new modalities, or drug discovery that includes
them, a framework of "sharpen and pick up part of" is important.

In an environment of 120 million people and more than 80 medical schools in Japan, it is not
efficient to conduct the "sharpening" process individually, and a certain degree of consolidation
is necessary. In doing so, it is important to consolidate the organization to some extent to

strengthen basic research. One of the concrete proposals is as follows.

v" Bundle a university’s multiple research organizations into a single organization, and create
a double-affiliate structure while retaining membership in each organization.

v" Fund selected research groups for a certain period of time (while reorganizing existing
funding programs). Ideally, it is desirable to have facilities for this purpose (however, this
will necessarily develop gradually).

v" In the process of refining the relevant research, "incorporation of international peer
review" is indispensable. At this stage, it does not obscure social implementation, but
functions as a place to scrutinize scientific excellence. It also establishes a global network

for this purpose.

The peer review mentioned in the third point above is essential to continuously produce high-
level research. And it will become more important in the future to include the perspective from
overseas. However, to do so, it is necessary to create a situation in which there is cutting-edge
life science at the site as well as motivated “peers" to conduct evaluation.

The KPIs that should be emphasized at this time are publication in top journals, acquisition of
IP, and acquisition of external funding. If the objective is to satisfy these KPIs, it may be possible
to simply brush up the current measures already underway, such as selectively selecting top-of-

top projects.
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However, this alone does not create the depth of human resources needed to move toward
the next process. In order to produce high-quality projects for social implementation, it is
important to strengthen basic research intensively first, and it is also necessary to develop

human resources to support social implementation.

8.3.2 Developing Human Resources to Support Social Implementation

The stage for and the kind of human resources needed in social implementation comprise the
main point of this paper. What is needed, especially in the field of life sciences, is that
v' TTOs’ human resources must be close to the research and development sites and have

networks with the outside world.

However, there is a limit to how universities and research institutes can individually
decentralize their efforts to recruit and nurture such human resources in a situation where the
development experience to the end is scarce.

At present, there are a certain number of cases in which this function is entrusted to
competent VCs. But in reality, it is necessary to have human resources who can carry out such
activities in a manner consistent with researchers within universities and research institutes.

There are three main channels through which such human resources are generated.

1) Further effective use of human resources involved in existing human resource development
programs
2) Career change of research personnel to the relevant process

3) Transition from industry (or return of researchers to academia)

As for medical devices, digital health, and other research and development fields in which
innovation sufficient for social implementation can be generated without necessarily linking to
the level of basic research, these functions are fulfilled. Therefore, it is important to create an
environment that supports and generates such personnel more continuously.

As for the second main channel listed above, the issue of career paths, currently, the timing
for when one can choose to transition to this type of workforce is not clear. In order to overcome
this situation, it is necessary to create the double-affiliate organization style described in 8.3.1
and discover “human resources who can find the process leading to social implementation” in
the integration.

The profiles required for such human resources are “understanding of science and the

” u

regulatory process,” “acquisition of knowledge about patents and building practical experience,”

and “ability to build business models or network with people who have an understanding of
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business model construction and markets.”

It will take at least 5-to-10 years to develop these human resources from the process and
create a certain pool, but it is necessary to continuously generate these human resources.

Regarding the third main channel, the only option for human resources involved in this part is
to transfer from industry, and it is difficult to deal with "sharp research" in terms of experience
bias and age group. It is desirable to expand this route in parallel with the development of human
resources from within academia.

In addition, if a double-affiliate organization is established, or if academia somehow becomes
more advanced in connection with the life science ecosystem, the KPIs from the perspective of
social implementation will be "number of patents/startups" and "acquisition of external
funding," which is present case.

However, there are certain risks in pursuing these KPls. For example, there is a risk of
overestimating the possibility of social implementation by utilizing external resources even for
projects with low maturity, and there is a risk of creating projects that focus on creation and do
not take into account the probability of subsequent survival. In order to avoid these risks, it is

essential to create an environment that promotes basic research.

8.3.3 Development of Entrepreneurial Personnel

Up to this point, | have been talking about development within academia, but from now on, |
will talk about bridging between academia and companies. People from academia becoming
CEOs and creating startups themselves is not the only pattern. Just like TTO personnel, people
who have an "understanding of regulatory processes," "knowhow for building business models,"
and "knowledge of global markets" are necessary to run a business. In addition, people with such
a profile are necessary not only in the case of startups, but also in the case of spreading products
born from joint research into the world.

As shown in this paper, there are cases in which such knowledge is provided as a course by a
department of business administration at a university or other institution, as well as cases in
which such a program is established as a master course throughout the year. Munich, Germany,
is an example of the former, and AMBT, Belgium, and bio-design programs in Singapore and
Japan are similar to the latter.

There are not yet many such educational programs in Japan, but it is necessary to continuously
establish such programs based on partnerships with overseas programs.

In particular, AMBT in Belgium seems to be one ideal form. Training is provided to a limited

number of people with industry involvement, and this involvement commits closely to mimic the
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overall process and the people involved, including the board. It is difficult to create a structure
that strongly encourages commitment to a career path beyond classroom learning, but | think
that narrowing down the field can overcome some of those barriers.

Then, the KPI is "developing human resources who can give back to academia and the industry
asawhole," and it is necessary to provide integrated support, such as providing human resources
and donating to the program, in anticipation of this goal.

At present, there are quite a few players who are transitioning to VC industry in Japan—for
example, from pharmaceutical companies, medical device manufacturers, and consulting firms.
In many cases, they learn the logic of a specific company and then find the action through on-
the-job training. The same can also be said for firms recruiting new bio-design personnel. In
addition, these efforts have been conducted in an environment where each individual is making
self-help efforts. Therefore, | believe that establishing a solid educational program will have a

synergistic effect beyond simply producing startup personnel.

| am going to close the discussion on academia here before discussing the industry side. The
strengthening of human resources that | have described so far has basically been organized as a
means of connecting research results in academia to social contribution. It is an opinion that we
should create a process in which both the basic research and the social implementation phase
are appropriately separated and human resources are nurtured to connect them. At the same

time, | believe that this will lead to efficient utilization of various grants for academia.

8.3.4 Commitment on the Industry Side

The last point concerns the commitment on the industry side. As | have mentioned so far,
mature companies are a defining characteristic of Japan. However, as the division of roles
advances and the relationship between academia and startups continues to change, the way in
which companies can most contribute to strengthening academia is to contribute to the
diversification of avenues for researchers in their career paths.

To diversify career paths, the establishment of startups and the involvement and utilization of
relevant human resources is one good process, but even for large companies, the promotion of
academic personnel as development and bio-design personnel is a path with potential. If the
companies consider this simply in contrast to the KPI of "the promotion of doctoral personnel"
within academia, the current situation provides no real incentive for companies to do so.
However, if the companies want to obtain innovation with higher results from Japan, an

expeditious way is to support innovation from academia.
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Increasing the excellence of research human resources and creating human resources to
support them are, to some extent, related to narrowing careers as researchers within academia.
However, this does not indicate failure, but rather a new challenge to find suitable employment
for talent. This may create a certain amount of stress for each stakeholder, but if both academia
and industry can manage this together, career paths will be diversified and the education of the
necessary human resources will be realized.

To bring about changes like those in sections 8.3.1.—8.3.3 in academia is innovation itself, and
thus there are considerable hurdles to realizing this innovation. Cooperating in the work to break
down these hurdles is a way for the industry to gain returns.

In addition to these human aspects, | would like to add that in terms of actual collaboration,
project outsourcing to academia while maintaining project leadership and utilization of the

results on the part of the enterprise will serve as the foundation of industry and academia.

8.3.5 Building Stories: Seamlessly Connecting Them

Table 8 summarizes the responses that | have described so far. The point is to recognize what
| have described here as a series of processes, and to respond by sharing the "necessary human
resources" with the relevant parties as a whole, rather than separately. Having this holistic view
is itself an innovation. And it has the potential to create a new narrative of "connecting the

country to the underlying strength of academia."

Table 8 Responses to Functions

Objectives/Method

Division of Sharpen basic research Introduction of assembled
Research Projects organizations based on
double affiliates and peer
review
Strengthening Involvement of TTO Selection and education of
Social personnel in field TTO personnel (mainly from
Implementation processes the career path of PhD)
Development of Establishment of Building a network with a
Entrepreneur educational programs view to the market
Personnel (including the period of

time during which the
instructor is taught)

Industry Returning human Commitment to human
Commitment resources with TTO resources education
programs

Project outsourcing to academia while maintaining
project leadership and utilization of the results on the
part of the enterprise

Created by the author.
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In fact, various beginnings have been created in each item, and many of them have been talked
about in the seminars | have conducted so far. In addition to Japan Biodesign Program, which has
already been in operation for 10 years, there have been various other efforts and trial and error,
such as acquiring human resources through entrée courses overseas, and the building of VC in
cooperation with overseas players®.

The biggest challenge is to devise a proactive response to these issues so that these efforts do

not become stand-alone.

Finally, | summarize this discussion via a flow chart (Fig. 9).

The industries on the right have been connected to the global market, and therefore, their
investment behavior has been looking overseas. However, if the domestic ecosystem is enhanced,
mainly by academia, there is a possibility to obtain both development products and human

resources.

Figure 9 Circulation Processes for Increasing Productivity of Life Sciences in Japan

Academia / Industry \

Sharpening research

/Double affliations Large and mid-size

Companies

Strengthening human
resources for social
implementation

Returning
human
resources
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<~ ~ Program
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Created by the author.

mxx>Z

Educational Comp_any
program creation
or Licensing

331n view of the globalized ecosystem, it would have sufficient significance in terms of approaching
the Japanese market if such personnel were to serve as business development member at overseas
companies.



On the other hand, it is difficult for academia to develop itself globally like a company, which
has caused a distance from the global trend of ecosystem formation. However, by changing the
aspect of collaboration and human resource education with a kind of entrepreneurship, it may
be possible to attract highly skilled human resources secured by scientific achievements and
diversification of career paths.

Through this framework, it is expected that more substantial support for academia and science
will be generated, and that pharmaceuticals, medical devices, and healthcare services reaching
patients will be more efficiently advanced. To this end, it is important to deepen a common view

on the necessary elements of ecosystem, taking into account global comparison.
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Conclusion

As mentioned in the introduction, this paper is a continuation of the previous paper. In
Chapter 2, | referred to an ecosystem theory. However, since this concept emphasizes the
interaction between organizations and the relationships between multiple organizations, it does
not go so far as to write a specific theory as a policy paper, but merely presents a concept.

Figure 9’s reverse-flow green arrow represents the concept. While it is important to create an
environment based solely on causation, the environment must be complementary and
consistent in order to foster a certain level of human resources and enhance output.

For example, VIB was established in the 1990s to create excellence, but it is not realistic for
Japan to emulate it in its entirety at this point in time. There are various definitions of excellence,
but Japan has achieved many of them individually, and its current direction is not far off from a
global perspective.

Overall, it seems that fine-tuning is necessary to improve the circulation of systemic lifeblood,
and if this can be accomplished by transcending several organizational hierarchies, a more
advanced ecosystem can be established. The results will lead to better medical treatments,
products and services for patients.

| dared to write this report in English because there are probably many countries in the world
that require fine-tuning—countries in which | would like to establish dialog on how to overcome
shared hurdles. This approach itself requires entrepreneurship, as can be seen from various
interviews. It is more important to realize the concept.

Finally, | would like to express my deep gratitude to Jean Claude Deschamps for his support,
without which | would never have been able to complete this paper. His involvement in IMEC, a
Belgian research institute, since its founding, has provided him deep knowledge of the unique
Belgian approach to collaboration. There are many lessons to be learned from this perspective.

In addition, | would like to express my deep gratitude to Dr. Michihiko Wada, Dr. Hidenobu
Ishizaki, and Dr. Naohiko Aketa for their great support, including the holding of seminars, in the

course of my rather short journey from the previous paper.
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