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VALUE CATEGORIES

SYSTEM DYNAMICS MODELING TEMPLATE

Each value category proposes a set of “value drivers” that help determine how the vaccine
technology can generate value.
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DYNAMIC VALUATION OF VACCINES FRAMEWORK

Step-wise approach to assess the full value of vaccines in the early vaccine development stages
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BACKGROUND

Developing Vaccines: A High-Risk, High-Cost Challenge

» High Risk and High Cost:

Most vaccine candidates fail before reaching the market, with successful candidates often costing over S1
billion to develop [1, 2]

» Traditional HTA Limitations Discourages Innovation:

Health Technology Assessments (HTAs) typically focus on only direct health impacts through static, linear
models, which often overlook the broader, societal benefits of vaccines [3-5]. This narrow and incomplete
approach can result in undervaluing vaccines by neglecting crucial externalities [6-10]

Methodological Gaps in Current Evaluations

» Static vs. Dynamic Assessment:

HTAs traditionally rely on static models that do not account for feedback loops, interdependencies, or
real-world complexities involved in vaccine development and implementation [11]

* Recognizing Broader Societal Value.

Recent frameworks, such as the Full Value of Vaccines Assessment (FVVA), have aimed to capture these
broader values - such as societal and economic impacts - but face challenges in practical application
due to methodological constraints [5]

OBJECTIVES

Primary Objective:
To introduce the Dynamic Vaccine Valuation (DVV) framework for Early HTAs, aiming to create a more
realistic and adaptable model that reflects the complexities of vaccine R&D and implementation. This
framework broadens the scope of evaluation to include societal, economic, and public health impacts,
ensuring alignment with the needs of end-users and supporting more dynamic, multi-stakeholder
decision-making early in the product lifecycle.

Secondary Objective:

To illustrate the use of System Dynamics modeling in early vaccine evaluation, addressing the limitations
of traditional HTAs by incorporating non-linear relationships and real-world uncertainties, thereby
providing a more robust and timely approach to stakeholder-driven vaccine assessment and
development.
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METHODS

Framework Development and Design

This study developed the Dynamic Vaccine Valuation (DVV) framework through an iterative approach,
combining qualitative system dynamics modeling with primary and secondary data analysis (Jan 2023 - Oct
2024). A systems diagram was created to map key variables and stakeholder influences. Methodological
triangulation ensured relevance and applicability, with inputs drawn from literature reviews and expert
interviews.

Data Collection, Analysis, and Integration

o [jterature Review:;

An integrative review identified key issues in vaccine R&D, valuation, and implementation. Targeted
searches across multiple databases (Web of Science, Scopus, PubMed) supplemented by snowball
sampling provided a foundation for the systems diagram.

 Expert Interviews:

Nineteen semi-structured interviews with stakeholders across sectors validated the framework’s
structure, informing model variables and capturing real-world challenges.

System Dynamics (SD) Modeling

SD modeling principles were applied to build a systems diagram, capturing dynamic relationships and
feedback loops in vaccine development and implementation. This dynamic systems approach provides a
foundation for exploring complex, non-linear interactions in vaccine development and valuation.

CONCLUSIONS

I Holistic and Aligned with FVVA Principles: Building on the FVVA framework, DVV emphasizes
stakeholder perspectives, adaptability to evolving evidence, and transparent evaluation—fostering
cross-sectoral collaboration to streamline the continuum from development to public uptake

2. Support for Policy Decisions: The DVV method framework proposes to evaluate vaccines

according to the identified value categories via a step-wise procedure and SD simulation modeling
for which it puts forward an aggregated vaccine-agnostic modeling structure to guide modelers in
the field of Health Economics and Outcomes Research.
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