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Abstract

The innovation ecosystem consists of a group of actors and dynamic processes that provide
innovative solutions to new challenges. The main purpose of this research is to design a
university-centered innovation ecosystem. For this purpose, ecosystem functions were first
identified through literature review. Due to the limitation of As-Is data in Iran, interviews with
stakeholders were chosen as a complementary technique. The second round of interviews were
developed to identify the rules and processes of the ecosystem. The results of this study led to the
choose Triple Layers core-periphery framework of innovation ecosystem called "Core-Platform-
Development & Application”. In this framework, the Institute of Health Technological
Innovations is placed at the core layer, which is associated with these six platforms: Work
Integrated Learning, ldea Generation, Entrepreneurship, Innovation, Shared Services, and
Investment and Financing. Each of these platforms communicates with actors in that field at the
Development & Application layer. After confirming the conceptual architecture with a
triangulation technique, the ecosystem interaction model was designed & the results of the
architecture in the case study were simulated by system dynamics method. For validation, the
simulation results of the model under the two scenarios of continuation of the existing conditions
and the establishment of the proposed architecture showed that the proposed architecture will
clearly have a positive effect on the model variables in the future. Generally, the results obtained
from the implementation of the model in favor of the implementation of architecture in the
environment of innovation are studied in UT & TUMS.
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Introduction

Innovation systems serve as organizational frameworks wherein companies, universities, and
public entities collaborate to generate knowledge and advance technological development within
specific geographical regions or nations. An innovation ecosystem represents a dynamic
interplay among diverse stakeholders, including small and large enterprises, academic
institutions, research centers, laboratories, and venture capital firms, all contributing to the
commercialization of innovative products and services.
This study endeavors to elucidate the optimal architectural configuration of innovation
ecosystems for health technological innovations, particularly aiming to facilitate interdisciplinary
advancements within the healthcare sector. Recognizing the imperative for deliberate ecosystem
design to enable effective management, the primary objective of this research is to devise an
interdisciplinary innovation ecosystem within the healthcare domain, with a focal point on
university involvement. This ecosystem architecture is envisioned within the context of
interdisciplinary innovation frameworks spanning health, information technology, engineering,
and business domains.

Problem Statement

This research aims to address the following inquiries:
a.Can an architecture be formulated for an innovation ecosystem that considers environmental,
cultural, specialized, and procedural characteristics?
b.What approaches facilitate the design and management of an ecosystem by singular or multiple
actors?
c.What factors exert influence on the architecture of innovation ecosystems?
d.What constitute the primary layers of innovation ecosystem architecture?

Purpose
This study posits that for an innovation ecosystem to be effectively managed, it requires
deliberate design. Accordingly, the principal objective of this research is to develop an
interdisciplinary innovation ecosystem architecture, with a focus on health and centered around
the university. This architecture will integrate the fields of health, information technology,
engineering, and business, aiming to foster interdisciplinary innovations within the health sector.
Questions / Hypothesis
The research endeavors to investigate the following questions:
a.Can an architectural framework be developed for an innovation ecosystem that accounts for
environmental, cultural, specialized, and procedural dynamics?
b.How do various approaches enable the design and management of ecosystems by either
singular or multiple actors?
c.What are the key factors influencing the architecture of innovation ecosystems?
d.What are the fundamental layers constituting innovation ecosystem architecture?

Background

Methodology
To address the research question, this study employs a mixed-methods approach, integrating both
qualitative and quantitative research methodologies. For the qualitative aspect, content analysis
and semi-structured interviews have been utilized to gather in-depth insights.
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In the quantitative segment, hypotheses were developed based on the collected data, facilitating
the dynamic conceptualization of the proposed model. Subsequently, this dynamic model
underwent simulation to examine its evolutionary behavior within a simulated environment.
Tehran University and Tehran University of Science and Technology were selected as case
studies for this research. Initially, a review of existing literature and expert interviews were
conducted to delineate the architecture of the university's innovation ecosystem. This was
followed by the application of system dynamics modeling to validate the ecosystem's structure
and functionality.
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Findings

Similar to Bio-ecosystems, innovation ecosystems experience a lifecycle that encompasses
stages aimed at fostering conditions conducive to nurturing, developing, and enhancing
innovation. This lifecycle can be meticulously delineated into six phases: analysis, project
planning, development, implementation, conclusion, and maintenance. However, owing to
certain constraints, the final three phases—implementation, conclusion, and maintenance—were
not empirically conducted within this study. Instead, these stages were explored through
simulation using the system dynamics approach.

The conceptual framework for the Bio-ecosystem architecture, which focuses on health
technological innovations and centers around university participation, is derived from a
comprehensive synthesis of the study's findings and pertinent assumptions. The figure presented
below illustrates this conceptual design.
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Conclusion

The evolution of the innovation ecosystem represents a novel approach to enhancing
collaborative interactions within this domain. The focus of this study lies within the innovation
landscape of Tehran Universities and Tehran Medical Sciences, both constituting academic
realms. This architectural development necessitates operational capabilities, especially
considering the distinct governance structures of medical education and higher education.

The study underscores the significance of factors driving interdisciplinary and inter-university
collaborations, serving as accelerators of innovation and creators of entrepreneurial
opportunities. Addressing the primary research question illuminates how ecosystem architecture
parameters influence collaborations among actors and their partners. Key parameters identified
include the need for defining new actors, redefining existing actor roles, adopting a platform-
based approach to ecosystem architecture, institutionalizing drivers for cultural innovation
infrastructure, and fostering interdisciplinary interactions within the health technological
innovation ecosystem.

A pivotal achievement of this research lies in identifying the fundamental architectural
parameters of the proposed innovation ecosystem. Based on empirical studies, theoretical
frameworks, and expert insights, a comprehensive ecosystem architecture for health
technological innovations in the Tehran University region is delineated. This architecture
envisions a central orchestrator alongside seven primary platforms, each facilitating specific
functions integral to the ecosystem's operation. Proper interaction among the diverse actors and
institutions within these platforms, governed by defined cooperation rules, shapes the
ecosystem's architecture.
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Establishing such an ecosystem holds promise for fostering innovation motivations among
students and faculty, thereby catalyzing an increase in the number of innovators. The simulation
results depict a significant enhancement in the innovation funnel, leading to a rise in innovative
teams, startup companies, and established businesses. However, juxtaposed with the relatively
stagnant venture capital investment, there arises a pressing need to enhance the effectiveness of
such investments to further bolster innovation prospects. Improving the return on investment in
innovative ventures holds the potential to significantly amplify investment opportunities in
subsequent periods, thus driving business development within the innovation domain.
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1. Collaboration

2. Research Commercialization (patent & spin-off)

3. Direct Support (transfer of knowledge, capital &
labour)
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3. Knowledge Sharing
4. Regulatory
5. Innovation Fellowship
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