
Leuven: Strong Quadruple Helix connection and solid infrastructure.
Boston-Cambridge: Substantial venture capital funding.
Fukuoka: Strong government support.
Hanoi: Emerging potential.

Leuven: Limited venture capital funding.
Boston-Cambridge: High operational costs.
Fukuoka: Limited AI integration.
Hanoi: Limited R&D funding.

Leuven: Deepen AI integration.
Boston-Cambridge: International collaboration.
Fukuoka: Applying AI integration.
Hanoi:  Enhance collaboration, young talent pool.

Leuven: International competition, regulatory complexities.
Boston-Cambridge: Intense regional competition.
Fukuoka: Talent recruitment challenges, slow AI adaptation.
Hanoi: Regulatory hurdles, lack of AI integration.

Examined biopharma ecosystems in Hanoi, Leuven, Boston-Cambridge, and Fukuoka.
Applied SWOT analysis using the Quadruple Helix Model.
Provided strategic recommendations for Hanoi based on successful practices from other regions.
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Comparation using SWOT Analysis: Comparing KPIs of

the regions’ ecosystems based on their SWOT criteria.

Qualitative Interviews: In-depth interviews with experts

from regions. (378-minute interviews in total).

Quantitative methods: Secondary data collection.

METHODOLOGIES

RESULTS/FINDINGS

Exploration and comparison: To investigate and

compare  biopharmaceutical ecosystems of targeted

regions through the lens of Quadruple Helix Model.

AI Integration: Delve into AI integration and its impact on

biopharmaceutical innovation and growth.

Strategic Recommendations: Provide strategies to

strengthen Hanoi's biopharmaceutical sector by learning

lessons from global leaders.
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A COMPARISON OF BIOPHARMACEUTICAL ECOSYSTEMS FROM A QUADRUPLE HELIX
PERSPECTIVE: LEVERAGING AI AND LESSONS LEARNED FOR HANOI (VIETNAM).

  This thesis investigates the

Biopharmaceutical Ecosystems of

Leuven, Boston-Cambridge, Fukuoka,

and Hanoi, focusing on their integration

with Artificial Intelligence (AI). By

applying the Quadruple Helix Model,

the study identifies the Strengths,

Weaknesses, Opportunities, and

Threats (SWOT) of these ecosystems,

providing strategic insights to enhance

Hanoi’s biopharmaceutical industry.
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Fig. 1: The Quadruple Helix
Model. (Durez, P. et al.; 2020).

Fig. 2: Biopharmaceutical R&D
innovation ecosystem. (Puślecki, 2021).

Table 1: The Comparison of KPIs in 4 regions.
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Fig. 3: Strategic recommendations for Hanoi.


