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Abstract

Over the past 15 years, the notion of “Innovation Ecosystem” has captured the attention of scholars
and practitioners alike. The increasing interest underscores the growing acknowledgement of the
pivotal role played by Innovation Ecosystems in driving societal and economic advancement. This
research work aims to explore innovation ecosystems, focusing on how they work, the challenges they
face and their potential for driving sustainable progress. Overall, the goal is to improve our
understanding of the innovation ecosystem, helping to create a stronger and more effective system for
innovation and growth. We identified five main areas of research on innovation ecosystems: technology,
platforms, regional development, policy and governance, and the conceptualization and definition of
innovation ecosystems. In conclusion, this research sheds light on the diverse landscape of innovation
ecosystem literature, uncovering five key areas of focus. By employing rigorous methodology, we have
synthesized the core and latest knowledge in this field, offering valuable insights for both scholars and
practitioners.
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INTRODUCTION

An innovation ecosystem is the catalyst for development and change. It is a dynamic network where
different stakeholders work together to develop and implement creative solutions using technology,
including businesses, governments, research institutions, and citizens. This effort attempts to integrate
technology into several facets of society, including healthcare, education, transportation, and
governance, in order to alleviate societal concerns and enhance quality of life. Within this ecosystem,
sustainability is a key concern, and efforts are made to develop solutions that reduce their negative
effects on the environment, maximize their use of resources, and advance social justice. Additionally,
the innovation ecosystem places a high value on user-centric solutions, guaranteeing that smart
technologies are inclusive, approachable, and sensitive to the demands of the general public.

Eurostat, the European Union's statistical office, defines innovation as the use of novel ideas,
products, or crucial role in determining the
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an abstraction, the first of the many forced upon us by the technical conditions of mentally copying
reality. A fact is never exclusively or purely economic; other, and often more important, aspects always
exist”. Innovation ecosystem is an intellectual economic environment which centers around industrial
atmosphere at a particular time and place. The ultimate end of an innovation ecosystem is sustainable
economic development and growth. The innovation ecosystem is defined as “the complex relationships
that are formed between actors or entities whose functional goal is to enable technology development
and innovation”. Similar to the residents who are living organisms in the habitat of a biological
ecosystem, the innovation ecosystem actors and entities which interact in the network of complex
economic relationships. The first component of innovation ecosystem is economic actors that include
human capital such as entrepreneurs, managers, dealers, faculty staff, industry researchers, business
representatives, etc.

Entities, or organizations that are institutions like businesses, universities, business schools, research
centers, and organizations dedicated to economic development, are another crucial part of the
innovation ecosystem.

INNOVATION ECOSYSTEM TYPES

Various types of innovation ecosystems exist, with seven categories distinguished based on the
economic contexts in which they are referenced. These include regional and corporate ecosystems for
open innovation, which encompass university-based ecosystems, national ecosystems, digital
ecosystems, city-based ecosystems, high-tech SME-focused ecosystems, and hyper-local ecosystems.
The following are brief definitions of these types of innovation ecosystems:

1. Enterprise (Open) Innovation Ecosystems: Corporate innovation ecosystems are open innovation
ecosystems with an external and collaborative focus. These ecosystems comprise traders,
suppliers, and customers. The ability of an open innovation ecosystem to function largely
depends on external elements such as industry associations and government bodies [1].

2. Innovation Ecosystems at the National and Regional Levels: Previously, regional and national
innovation systems did not resemble the current form of innovation ecosystems. They primarily
consist of actors who contribute to the formation of the National System of Innovation.

3. Digital Innovation Ecosystems: The dissemination of creativity through virtual networks is a
hallmark of digital innovation ecosystems. These networks are online platforms where creators,
producers, and users interact in mutually beneficial ways. Digital ecosystems such as Google
serve as illustrative case studies.

4. City-Based Innovation Ecosystems: These types of innovation ecosystems focus on districts
where small businesses are concentrated. Municipalities and universities plan the creation of
creative spatial networks on a territorial basis as part of government strategies.

5. High-Tech SME-Centered Innovation Ecosystems: These ecosystems focus on small and
medium-sized enterprises in the high-tech sector. Taiwan serves as an example of this type of
innovation ecosystem. A distributed framework for collaboration is developed for SME
ecosystems.

6. Hyper-Local Innovation Ecosystems: Universities typically drive the development of hyper-local
innovation ecosystems to enhance their strategic potential and foster scientific and technological
advancement. A crucial component of this ecosystem is the commercialization of cutting-edge
technologies. The asymptotic influence of systematic programs pales in comparison to the
exponential impact of hyper-local innovation ecosystems.

7. University-Based Innovation Ecosystems: University-based ecosystems prioritize vertical
organic activities by both university personnel and external entities over horizontal, systematic
activities, similar to hyper-local innovation ecosystems.

INNOVATION ECOSYSTEM’S EVOLUTION

The spread of innovation among the various societal strata is correlated with the evolution of
innovation. From a static, closed mechanical system to a dynamic, open biological environment, there
are primarily three steps. One direction is pursued by the first stage of closed innovation, which is
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centralized and introverted. External and extraverted collaborative open innovation is the second step.
The final and third stage is dynamic and organic, with an ecosystem at its core (Figure 1).

The Evolution of Innovation: From Closed Systems to Dynamic Ecosystems

Innovation has always been the driving force behind social and economic transformation. It shapes
the way societies grow, adapt, and interact with one another. The spread of innovation among different
societal strata is not random; rather, it is closely tied to the very evolution of innovation itself. Over
time, the process of innovation has shifted from static and inward-looking systems to collaborative,
outward-facing approaches, and finally toward highly dynamic and organic ecosystems. This trajectory
can broadly be divided into three stages: closed innovation, open innovation, and ecosystem-based
innovation.

Stage One: Closed Innovation: The Centralized and Introverted Model

In its earliest phase, innovation followed a closed model, often described as a rigid, centralized, and
self-contained system. This form of innovation is comparable to a mechanical structure, where every
component is tightly controlled and change occurs in a linear manner. Traditionally, organizations relied
solely on their internal resources, such as research laboratories, expert teams, and proprietary
knowledge, to generate new products, technologies, or processes.

The philosophy of closed innovation revolved around secrecy, exclusivity, and ownership.
Companies assumed that innovation success depended on maintaining strict control over intellectual
property. Patents, trade secrets, and internal silos were considered protective mechanisms that ensured
competitive advantage. For instance, during the early 20th century, corporations such as Bell Labs or
IBM largely operated in this manner, developing groundbreaking technologies but keeping research
processes and findings within organizational walls [2].

While this model produced significant breakthroughs, it had clear limitations. Innovation was slow,
resource-intensive, and restricted to the capacity of a single institution. Furthermore, closed innovation
often overlooked external expertise, societal needs, and collaborative opportunities. In a rapidly
globalizing and interconnected world, such introverted systems gradually proved unsustainable [3].

Stage Two: Open Innovation: Collaboration Beyond Boundaries

The limitations of the closed model eventually paved the way for open innovation, which emerged
as a transformative response. This second stage can be seen as a shift from a mechanical, inward-focused
system to a biological, outward-oriented structure that thrives on interaction and exchange.

Open innovation emphasizes that valuable ideas can come not only from within a company but also
from external partners such as universities, startups, customers, suppliers, and even competitors. Instead
of hoarding knowledge, organizations began to collaborate, license, co-develop, and co-create. This
approach democratized the innovation process by acknowledging that knowledge is widely distributed
across society.

The digital age accelerated this shift. With the advent of the internet, rapid communication, and global
connectivity, it became easier to source talent and ideas from anywhere in the world. Open-source
software, crowdsourcing platforms, and collaborative research projects are prominent examples of this
approach. Companies such as Procter & Gamble pioneered the concept of “Connect + Develop”, which
allowed them to integrate external innovations into their product lines. Similarly, technology giants like
Google and Microsoft have embraced partnerships with startups, developers, and research institutions
to strengthen their innovation capacity [4-6].

By embracing external knowledge, open innovation significantly reduced time-to-market, minimized
costs, and increased adaptability. Yet, despite these benefits, this model still posed challenges.
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Overreliance on external sources sometimes created dependency, and coordinating large-scale
collaborations required strong frameworks. Open innovation, while more inclusive than closed
innovation, was still somewhat transactional in nature, it emphasized partnerships but often lacked the
holistic, organic integration that societies increasingly needed.

Stage Three: Ecosystem-Based Innovation: Dynamic and Organic Growth

The third and most advanced stage in this evolutionary trajectory is ecosystem-based innovation,
which can be described as dynamic, organic, and centered on networks of interdependent actors. Unlike
the previous stages, this model does not merely focus on bilateral collaboration or transactional
partnerships; instead, it thrives on the co-existence of diverse players who co-create value within a
shared environment.

An innovation ecosystem typically involves governments, academia, corporations, startups,
investors, non-profits, and communities working together in a fluid, adaptive manner. It resembles a
biological ecosystem, where balance, interdependence, and sustainability are essential for survival.
Here, innovation is not simply about creating a new product or process; it is about building long-term
resilience, addressing societal challenges, and generating shared prosperity.

Examples of such ecosystems can be found in global technology hubs like Silicon Valley, where
universities, venture capital firms, entrepreneurs, and large corporations collectively contribute to an
environment of continuous innovation. Similarly, sustainability-driven ecosystems bring together
industries, governments, and civil society to tackle pressing issues such as climate change, renewable
energy, and food security.

The defining characteristic of this stage is dynamism. Ecosystem-based innovation adapts quickly to
external changes, be it market shifts, policy reforms, or global crises. During the COVID-19 pandemic,
for example, vaccine development was made possible through an unprecedented ecosystem of
collaboration involving governments, pharmaceutical companies, universities, and international
organizations. This dynamic interdependence allowed solutions to emerge at a pace previously
unimaginable under closed or even open innovation models [7-10].

THE CORRELATION BETWEEN INNOVATION EVOLUTION AND SOCIETAL STRATA

The evolution of innovation is not only a technological or organizational phenomenon; it is also

deeply social. As innovation systems advanced, their accessibility and impact on various societal groups
also changed.

o In the closed innovation stage, benefits were largely restricted to elite institutions, governments,
or corporations with the resources to control knowledge. Ordinary citizens were passive
recipients of innovation outcomes.

e In the open innovation stage, opportunities expanded as startups, researchers, and smaller firms
gained entry into the innovation process. Knowledge became more diffused, though still
somewhat unevenly distributed.

e In the ecosystem stage, innovation reaches a more democratic level, where diverse stakeholders,
including communities and end-users, are actively engaged. This inclusivity ensures that
innovation addresses broader social challenges, from healthcare access to environmental
sustainability.

The framework of ecological systems theory (EST), originally proposed by Bronfenbrenner to
explain the ecology of human development, has been further developed to analyze complex interactions
within innovation ecosystems (Figure 1) [2]. Ecological systems theory provides a meta-theoretical
framework for understanding innovation ecosystems [3].
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Figure 1. The stages of the evolution of innovation ecosystem [4].
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Figure 2. Innovation value institute as an innovation ecosystem.

An entire ecosystem of innovation consists of seven elements. These include government
organizations, ingenuity and invention, infrastructure, funding and outsourcing, culture, the need for
innovative products, and creative entrepreneurs. An innovation ecosystem is composed of five
subsystems, with the individual at its core. These subsystems consist of the exosystem, microsystem,
macrosystem, and mesosystem (Figure 2) [4].

CONCLUSION

Sustainable development and innovation ecosystems necessitate a theoretical framework for
comprehending macro, meso, and micro levels of economic analysis. The idea of the innovation
ecosystem is relatively new in the field of economic literature. Depending on the depth of investigation,
the concept and meaning of the innovation ecosystem change. We followed the development of
innovation ecosystems from a theory to a metaphor. Most people assume that economic life
comprehended more thoroughly if viewed as a living entity.

The implications and practical significance of this premise, however, have never been thoroughly
examined before. In order to compare a theoretical framework based on this assumption, we traced its
origins through its initial premises in this study. While there is not a single, widely acknowledged
general theory of innovation ecosystems, a variety of theoretical frameworks from various angles aid in
our understanding of the parallels between ecological and economic systems. Innovation ecosystems
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come in a variety of forms and are likely to change throughout time and space. Regional innovation
ecosystems, which are made up of intricate networks within them, are the component parts of global
innovation ecosystems by themselves. Additionally, this factor modifies the global market economies'
supply and demand dynamics.
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