
  

 

Abstract— Precision medicine is fueled by data and biosample 

collections produced in healthcare settings.  Efficient 

exploitation of these data requires investments in setting up the 

infrastructures for secondary use of data and in supporting 

related R&D activities. This paper presents an ecosystem model 

for evaluating the impact of public investments on the business 

activities of companies and the resulting societal and economic 

benefits.  

I. INTRODUCTION 

Thanks to the rapid evolution of biobanks and health data 
registers, healthcare data is increasingly accessible for 
secondary use  for academic and industry-driven research. 
Besides the pharmaceutical industry, also other sectors such as 
medical device manufacturers and the food industry are 
increasingly interested to exploit health data. For decision-
makers an important question is how to support the data-driven 
precision medicine ecosystem growth to achieve maximum 
benefit for the society. We propose a system dynamics (SD) 
model for evaluating benefits of public investments focused on 
promoting the exploitation of health data resources. The model 
has been created based on the Finnish infrastructure, but could 
be adapted to other countries. Whole-system SD modelling has 
been used earlier to study various aspects of healthcare 
systems, including sustainability [1] and chronic disease 
management [2].  

II.  MODEL DEVELOPMENT 

The SD model for studying data-driven precision medicine 
ecosystems was developed in three phases: (1) information 
collection, (2) conceptualization and (3) actual dynamic model 
creation. To capture an understanding of the current precision 
medicine landscape and related business models an interview 
study was carried out to which 42 organizations participated. 
Based on the collected inputs, the connections and 
dependencies between various stakeholders were identified. 
Finally, the SD model was built by using the Vensim™ tool.     

The high-level model of the ecosystem is shown in Fig. 1. 
The model takes into account the main mechanisms for 
companies to benefit from secondary use of data: (1) direct use 
of data by carrying out in-house studies, (2) procuring external 
research services, and (3) adopting results from academic 
studies. In all cases, the use of data (and/or biosamples) 
involves fees to be paid and if sample analytics have been 
carried out in a biobank study, the results need to be returned 
to enrich the value of the sample. The ecosystem includes 
various types of companies either in the role of using data in 
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their R&D process or in providing services to facilitate the use 
of data and samples.  

 

Figure 1.  High-level ecosystem model showing main stakeholder groups 

and dependences affecting the exploitation of health data.  

III. CONCLUSIONS AND FURTHER WORK 

The simulator implementation enables different public 
investment strategies to be compared, e.g. focusing on (1) data 
and sample collection, (2) data access infrastructure, (3) 
competence centers or (4) R&D support. Public statistics on 
pharmaceutical R&D and Finnish government budget have 
been used in constructing the model input parameters. Early 
simulation results indicate the importance of balanced public 
funding to centralized services for data access. The simulator 
development is ongoing and will next focus on gathering more 
input data for the model. To improve simulation accuracy there 
is a need to understand better how the availability and pricing 
of data affects companies' willingness to initiate new data-
enabled projects.     

REFERENCES 

[1] G. Lyons, J. Duggan, "System dynamics modelling to support policy 

analysis for sustainable health care," Simulation, vol. 9, 2014, pp. 129-
139.  

[2] J. Homer, G. B. Hirsch, "System Dynamics Modeling for Public 

Health: Background and Opportunities," Am. J. of Public Health, vol. 
96, 2006, pp. 452-458.  

Sampsa Ruutu is with Gofore Plc. Corresponding author: Mark van Gils, P.O. 
Box 1300, 33720 Tampere, phone: +358405583184, mark.vangils@vtt.fi.  

 

A system dynamics model for evaluating the impact of public 

investments in a data-driven precision medicine ecosystem 

Jaakko Lähteenmäki, Sampsa Ruutu, Peter Ylén, Mark van Gils Member IEEE  

http://www.vtt.fi/premed
mailto:mark.vangils@vtt.fi

