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Drug Discovery Ecosystem and Public-Private Council

Public-Private Council for Improving Drug Discovery Capabilities
June 2025

Kanetaka M. Maki, Ph.D.

(Translation of the Japanese original document / H AGE A U & F- v D FEFR)

Agenda

1. Establish a clear definition of the drug discovery ecosystem and build consensus among its
stakeholders.

2. Reexamine the mechanisms of collaboration within public-private councils.
3. Develop evaluation metrics for the drug discovery ecosystem.

4. Reconstruct incentives for new drug development through the introduction of global market
mechanisms.

5. Resolve the “100-yen shop problem” by rebuilding a sustainable funding environment
throughout the drug discovery process.

1. Establish a clear definition of the drug discovery ecosystem and build
consensus among its stakeholders.

The term “ecosystem” is inherently polysemous. It is essential for public—private councils to adopt a
shared definition.

* ecosystem: a system in which organisms and plants inhabiting the same domain maintain
balance through mutual dependence (biological ecosystem)

» ecosystem as an industrial cluster: interdependence and circulation, based on the economic
rationality of each actor

Drug discovery ecosystem (definition by Kanetaka Maki)

*  “Asystem in which diverse players—including startups, universities and research institutions,
venture capital firms, large corporations, and government agencies—collaborate based on
economic rationality, with the goal of creating innovative new drugs.”

2. Reexamine the mechanisms of collaboration within public-private councils.

Public—private collaboration is essential in the drug discovery process for the following reasons:



* imbalance between risk and return: Drug development typically takes 10—15 years and
hundreds of millions of dollars, with a high failure rate. Private-sector actors are often
hesitant to invest alone.

» market failure: Drugs for rare diseases or those essential for public health are unlikely to be
developed by market incentives or altruism alone.

* need to overcome the fragmentation of knowledge: Collaboration between
universities/research institutions and companies requires technology transfer, joint research,
and personnel exchange.

* linkage between regulation and development: Regulatory science and drug discovery
technologies must evolve in tandem.

Global examples:

* United States: Accelerating Medicines Partnership (AMP)
o A tripartite collaboration between NIH, pharmaceutical companies, and non-profit
organizations, focusing on diseases such as Alzheimer’s and diabetes.
* Europe: Innovative Health Initiative (IHI)
* A co-funded effort by the European Commission and EFPIA (European Federation of
Pharmaceutical Industries and Associations).
o Establishes a public—private research platform for drug and diagnostic development.

It is not enough to merely create forums for dialogue from scratch. Japan must learn from
international examples and implement concrete mechanisms for collaboration between the public and
private sectors.

3. Develop evaluation metrics for the drug discovery ecosystem.

» Itis essential to develop evaluation metrics based on a clear definition of the drug discovery
ecosystem.

» Continuous monitoring of both national and regional drug discovery ecosystems in Japan is
critically important.

*  Without measurement, the current state cannot be assessed. Evaluation metrics help drive
behavioral change among ecosystem participants.

» Collaboration with researchers in the field of innovation studies is necessary when formulating
these evaluation metrics.

References

* Kauffman-style approach (https://indicators.kauffman.org/)
* Evaluates ecosystems along four dimensions: density, fluidity, connectivity, and diversity.
* DEA-based approach (Ohmori & Maki, 2025)
* Data Envelopment Analysis (DEA) enables unified handling of multiple inputs and
outputs, allowing for assessments that leverage the unique strengths of each unit.



* Applicable for comparative evaluation across different drug discovery ecosystem hubs.

Potential indicators for evaluating drug discovery ecosystems

* Indicators inspired by the Kauffman approach:
* Density: number of new clinical trial projects per year, number of newly founded drug
discovery startups
*  Fluidity: number of transitions from researcher to entrepreneur, number of technology
transfers to startups
* Connectivity: joint research networks (university—industry—hospital), degree of
collaboration with CROs
» Diversity: diversity of disease areas and drug discovery technologies
* (Caution is needed when using the number of startup creations as an evaluation metric.
* In a more mature drug discovery ecosystem, go/no-go decisions are made at earlier
stages, potentially leading to a decrease in the number of startup launches—a natural and
even desirable outcome.

4. Reconstruct incentives for new drug development through the introduction of
global market mechanisms.

* To ensure the sustainable creation of new drugs in Japan, an "innovator’s reward" embedded in
drug pricing is essential.

* Drug prices in Japan are heavily influenced by domestic factors such as the sustainability of the
universal health insurance system and fiscal stability.

» Since the innovator’s reward is strongly affected by drug prices in other countries, it is effectively
necessary to build in a global market mechanism.

* In public—private councils, it is necessary to formulate drug pricing recommendations not for the
benefit of individual companies, but for the sound development of the drug discovery
ecosystem—taking into account the structure of innovator’s rewards in other countries.

* For a market mechanism to function properly, price predictability must be secured. Without this,
the number of actors engaged in new drug development will not increase.

* Public—private councils should develop theoretical models and simulations that clarify the
relationship between drug price predictability and R&D investment behavior, and use them to
inform policy recommendations.

5. Resolve the “100-yen shop problem” by rebuilding a sustainable funding
environment throughout the drug discovery process.



Japan’s drug discovery ecosystem suffers from a lack of continuity in its funding environment. As a

result, many startups exhaust their resources around the time of IPO—this structural issue is
commonly referred to as the “100-yen shop problem.”

AMED Drug Discovery Venture Ecosystem Enhancement Program

¢ Outcomes

The analysis by Matsuda, Yoshida, and Maki (2025) suggests a strong correlation
between drug discovery startups funded by certified venture capital firms and their
likelihood of exit (IPO).

While further analysis is necessary, the certified VC program likely contributes to the
growth of drug discovery startups.

* Emerging challenges

At early stages of drug discovery startups, the incentives of startups and VCs tend to
be aligned; the certified VC program has successfully promoted earlier-stage VC
investment.

However, toward the end of the VC fund lifecycle, incentive conflicts tend to arise
between VCs and startups.

Given that the typical VC investment horizon is up to 10 years, while drug discovery
startups often require more than a decade to reach commercialization, it is crucial that
such startups receive VC investment only after a certain level of R&D progress has
been made to ensure timeline compatibility.

The “100-yen shop problem” partly stems from the incentive structure where VCs
prioritize IPO as a means of recouping their investment. In contrast, [PO at a
valuation of “10 billion yen” (approx. USD 100 million) offers limited benefits to the
startup itself.

To address this, the development of a more robust secondary market and the
expansion of crossover funds is necessary.

* Further challenge — revision of listing maintenance standards

The Tokyo Stock Exchange has revised the listing maintenance criteria for the Growth
Market, changing from “market capitalization of 4 billion yen after 10 years” to “10
billion yen after 5 years.”

While this change is expected to mitigate the “100-yen shop problem,” it may also
reduce VC investment in drug discovery startups due to increased uncertainty around
viable exit strategies.
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Special Issue

Star Scientists and Drug Discovery Ecosystem in Japan

Kanetaka M. MAKI

Although Japan is one of the world’s leading countries in the creation of new drugs, a decline
in its drug discovery capabilities has been pointed out in recent years. Despite the presence of key
players necessary for drug creation—including star scientists, major pharmaceutical companies,
venture capitals, and government agencies—there is no established ecosystem that facilitates
collaboration among these players. This paper aims to identify the challenges and propose
solutions for Japan’s drug discovery ecosystem by integrating academic insights, with a particular
focus on the author’s research on “star scientists.” First, the paper provides an overview of the
background that necessitated the creation of a drug discovery ecosystem and reviews prior studies
on drug discovery and ecosystems. Next, it outlines the current challenges facing Japan’s drug
discovery ecosystem. Finally, from the perspective of innovation policy, it proposes new policy
packages to promote a virtuous cycle within the ecosystem.
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