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Technological entrepreneurship has emerged as a cornerstone of 
innovation-driven economies, underpinned by increasingly sophisticated 
start-up ecosystems, supportive policies, and digital transformation. 
This study provides a systematic review of literature on technological 
entrepreneurship, with a focus on start-up incubation ecosystems, 
innovation strategies, and policy frameworks. By synthesizing insights 
from bibliometric and systematic review studies, the paper critically 
evaluates the evolution of incubation models, the dynamics of 
entrepreneurial ecosystems, and the impact of technological and 
digital innovations. The findings highlight a clear shift from localized, 
institution-centric ecosystems toward globally interconnected, digitally 
enabled networks, while identifying persistent challenges, including 
conceptual ambiguity, uneven policy effectiveness, and limited 
longitudinal research. The study contributes an integrated conceptual 
framework that links ecosystem actors, innovation processes, and policy 
mechanisms, offering guidance for future research, policy formulation, 
and practical implementation in technology-driven entrepreneurship.
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Introduction
Technological entrepreneurship has gained prominence as a 
driver of economic growth, innovation, and competitiveness. 
The increasing integration of digital technologies into 
business processes has accelerated the emergence of 
technology-based ventures and start-up ecosystems. 
Recent bibliometric evidence indicates that technological 
entrepreneurship research has evolved significantly, with 
growing emphasis on ecosystems, digital transformation, 
and innovation networks.1

Start-up ecosystems consist of interconnected actors, 
institutions, and resources that collectively support 

entrepreneurial activities. These include incubators, 
accelerators, universities, investors, and government 
agencies. Incubation mechanisms have been widely 
recognized as effective tools for fostering innovation and 
reducing start-up failure rates.2

Despite extensive research, the field remains fragmented, 
with overlapping concepts and inconsistent definitions. 
The lack of theoretical integration and empirical clarity 
has limited the development of a cohesive understanding 
of technological entrepreneurship ecosystems.3 This study 
addresses these gaps through a systematic and critical 
review.
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Methodology
This study employs a systematic literature review (SLR) 
approach to synthesize insights from peer-reviewed journal 
articles, bibliometric analyses, and conceptual frameworks 
related to technological entrepreneurship and start-up 
incubation ecosystems. The SLR method facilitates the 
identification of key research themes and clusters, the 
evaluation of theoretical and empirical contributions, and 
the detection of knowledge gaps and avenues for future 
investigation.

In line with recent systematic reviews.4 this study integrates 
multiple research streams, including entrepreneurship 
theory, innovation systems, incubation models, and policy 
frameworks, to provide a comprehensive and coherent 
understanding of ecosystem dynamics. The approach 
ensures that both classical perspectives and contemporary 
developments, such as digital transformation and global 
networked entrepreneurship, are considered, offering a 
robust foundation for conceptual synthesis and practical 
implications.

Evolution of Technological Entrepreneurship 
Research
Research on technological entrepreneurship has evolved 
through three broad phases. The initiation phase primarily 
focused on innovation and new firm creation, highlighting 
the role of entrepreneurs as agents of economic change. 
The development phase emphasized commercialization 
processes, start-up incubation, and the translation of 
technological knowledge into marketable products. The 
consolidation phase reflects a shift toward ecosystem-
level perspectives, integrating digital technologies, 
global networks, and multi-actor interactions in shaping 
entrepreneurial outcomes.

Bibliometric analyses indicate that contemporary 
research is organized around key thematic clusters, 
including innovation ecosystems, incubation mechanisms, 
entrepreneurial finance, and digital entrepreneurship.1 

Despite this growth, the literature remains fragmented 
across disciplines, limiting the integration of theoretical 
frameworks and constraining the development of a 
cohesive understanding of technological entrepreneurship. 
Addressing this fragmentation is essential to advance both 
conceptual clarity and practical relevance in the field.

Start-Up Ecosystems: Structure and Dynamics
Concept and Key Components

Entrepreneurial ecosystems are complex, interconnected 
systems of actors, resources, and institutions that collectively 
enable venture creation and growth. Core components 
include human capital, financial capital, technology, and 

infrastructure, each playing a critical role in supporting start-
up performance and ecosystem effectiveness.5 Empirical 
studies indicate that the availability and quality of these 
components directly influence innovation capacity, firm 
survival, and regional entrepreneurial vibrancy.

Role of Incubators and Accelerators

Incubators and accelerators are pivotal mechanisms 
within start-up ecosystems. They provide mentorship, 
training, access to funding, networking opportunities, 
and infrastructure support, thereby facilitating venture 
development and knowledge transfer.6 Additionally, 
incubation ecosystems promote open innovation 
practices, fostering collaboration among entrepreneurs, 
research institutions, and industry partners.7 Such support 
mechanisms are crucial for nurturing early-stage ventures 
and accelerating their path to market.

Evolution of Incubation Models

Incubation models have progressively evolved from 
infrastructure-based support to service-oriented 
programs and, more recently, network-driven ecosystems. 
Contemporary models reflect greater diversity and 
specialization, encompassing corporate incubators, 
university-linked programs, and virtual or digital platforms 
that extend support beyond physical boundaries.3 This 
evolution underscores the shift from traditional, localized 
incubation to digitally connected, multi-stakeholder 
ecosystems.

Ecosystem Performance and Impact

The performance of entrepreneurial ecosystems is typically 
evaluated through metrics such as start-up survival rates, 
innovation outputs, job creation, and regional economic 
growth. Evidence suggests that well-structured ecosystems, 
with robust actor networks and resource flows, significantly 
enhance innovation performance and contribute to 
sustainable regional development.8 Effective ecosystem 
management thus requires coordinated support, strategic 
interventions, and continuous adaptation to emerging 
technological and market dynamics.

Innovation Strategies in Technological 
Entrepreneurship
Open Innovation

Open innovation has emerged as a central paradigm in 
technological entrepreneurship, emphasizing collaboration 
among firms, universities, research institutions, and other 
ecosystem actors. Incubators and accelerators facilitate 
these interactions by providing mentorship, networking 
platforms, and knowledge-sharing opportunities, enabling 
startups to access external expertise, co-develop solutions, 
and accelerate commercialization.7
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Digital Transformation

Digital technologies—including artificial intelligence, big 
data analytics, cloud computing, and digital platforms—
are reshaping entrepreneurship. These tools lower entry 
barriers, enable scalable and flexible business models, and 
provide access to global markets. Digital transformation 
not only enhances operational efficiency but also fosters 
the creation of new value propositions, platform-based 
networks, and cross-border innovation opportunities, 
highlighting the increasing convergence of technology 
and entrepreneurial strategy.

Business Model Innovation

Technology ventures increasingly depend on innovative 
business models characterized by scalability, adaptability, 
and network effects. Start-ups leverage digital platforms 
and ecosystem collaborations to create multi-sided markets 
and sustainable revenue streams. Despite its centrality, the 
literature shows limited consensus on how business models 
evolve within dynamic ecosystems, revealing a critical area 
for further research.

Emerging Technologies and AI

Generative AI, machine learning, and other data-driven 
technologies are increasingly transforming opportunity 
recognition, decision-making, and innovation processes 
in technological entrepreneurship.9 These tools enhance 
predictive insights, optimize resource allocation, and 
accelerate venture growth. Nevertheless, ethical 
considerations, data privacy concerns, and regulatory 
challenges remain underexplored, emphasizing the need 
for responsible and inclusive technology deployment within 
entrepreneurial ecosystems.

Policy Frameworks and Institutional Support
Government Role in Ecosystem Development

Governments are pivotal in shaping technological 
entrepreneurship by providing financial incentives, 
innovation policies, and regulatory frameworks that reduce 
uncertainty and encourage investment in start-ups and 
technology ventures.10 Effective policy support can catalyze 
ecosystem growth by enabling access to capital, promoting 
entrepreneurship education, and fostering collaboration 
among ecosystem actors.

Policy Effectiveness and Challenges

Despite extensive policy initiatives, their impact varies 
considerably across regions and sectors. Common 
challenges include institutional inefficiencies, fragmented 
coordination, and context-specific constraints that limit 
policy effectiveness. Recent studies emphasize the need 
for tailored, adaptive policy frameworks that account for 
local entrepreneurial capacities, technological readiness, 

and socio-economic conditions, ensuring that interventions 
are relevant, inclusive, and sustainable.

The Triple Helix Model

The Triple Helix framework, which emphasizes interactions 
between universities, industry, and government, remains 
central to fostering innovation ecosystems. By promoting 
knowledge transfer, technology commercialization, and 
collaborative innovation, this model strengthens the 
connectivity among key actors and facilitates the co-creation 
of value. Integrating Triple Helix dynamics with digital 
platforms and incubation mechanisms can further enhance 
ecosystem resilience and competitiveness.

Critical Analysis of the Literature
Conceptual Ambiguity

A persistent limitation in technological entrepreneurship 
research is the lack of clear, consistent definitions for 
key constructs such as “entrepreneurial ecosystem” 
and “incubation ecosystem.” This conceptual vagueness 
hinders theoretical advancement, comparative analysis, and 
empirical measurement, making it challenging to develop 
standardized frameworks across studies.

Fragmentation of Research

Research in this domain remains highly fragmented across 
multiple disciplines, including innovation management, 
entrepreneurship studies, and economic geography.3 This 
disciplinary dispersion limits the integration of insights, 
resulting in partial or isolated understandings of ecosystem 
dynamics and start-up processes.

Limited Longitudinal Evidence

Most studies rely on cross-sectional designs, which restrict 
the ability to capture ecosystem evolution, long-term 
impacts, and causal relationships between incubation 
practices, policy interventions, and entrepreneurial 
outcomes. The absence of longitudinal research constrains 
our understanding of sustainable ecosystem development.

Geographic and Contextual Bias

The literature is heavily skewed toward developed 
economies, with emerging markets receiving comparatively 
little attention. This bias limits insights into context-specific 
challenges and opportunities, particularly regarding 
resource constraints, policy effectiveness, and culturally 
embedded entrepreneurial practices.

Underexplored Ethical Considerations

Despite the growing integration of digital technologies, 
AI, and platform-based innovation, ethical issues remain 
underexplored. Key concerns include data privacy, 
algorithmic bias, environmental sustainability, and equitable 
access to technology, highlighting the need for responsible 
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and inclusive approaches in technological entrepreneurship 
research

Integrated Framework

Drawing on the systematic review of literature, this 
study proposes a multi-level framework to conceptualize 
technological entrepreneurship and start-up 
incubation ecosystems. The framework emphasizes the 
interconnectedness of actors, processes, and institutional 
structures across micro, meso, and macro levels.

Micro Level: Entrepreneurial Behavior

At the micro level, the framework focuses on entrepreneurial 
skills, decision-making processes, risk perception, and 
opportunity recognition. These individual-level factors 
shape venture creation, innovation adoption, and strategic 
responses within dynamic ecosystems.

Meso Level: Incubators, Accelerators, and Networks

The meso level highlights the role of incubators, accelerators, 
and collaborative networks in facilitating knowledge 
transfer, mentorship, market validation, and resource 
access. Interactions among ecosystem actors at this level 
support innovation diffusion and venture growth.

Macro Level: Policy and Institutional Environment

At the macro level, the framework incorporates government 
policies, regulatory frameworks, institutional support, and 
funding mechanisms. These structural elements create 
enabling conditions for entrepreneurship, influencing 
ecosystem resilience, scalability, and sustainability.

This integrated framework underscores the dynamic 
interdependence between individual capabilities, 
organizational support structures, and broader institutional 
contexts, providing a holistic perspective for both research 
and policy development in technological entrepreneurship.

Future Research Directions
Based on the critical review of technological entrepreneurship 
and incubation ecosystems, several avenues for future 
research are identified:

Digital and AI-Driven Entrepreneurship

Future studies should examine how artificial intelligence, 
generative technologies, and digital platforms influence 
entrepreneurial processes, including opportunity 
recognition, business model innovation, and decision-
making.9 Research should also explore the ethical, regulatory, 
and social implications of integrating these technologies 
into entrepreneurial ecosystems.

Ecosystem Measurement and Evaluation

There is a need to develop standardized metrics and 
evaluation frameworks for assessing the performance, 

resilience, and impact of entrepreneurial ecosystems. This 
includes measuring start-up success, innovation outputs, 
network connectivity, and socio-economic contributions.

Sustainability and Green Innovation

Research should investigate the role of technological 
entrepreneurship in promoting environmentally sustainable 
practices and green innovation, including clean technologies, 
circular economy models, and socially responsible ventures.

Comparative and Context-Specific Studies

Cross-country and cross-regional studies are essential 
to understand how institutional, cultural, and economic 
contexts shape ecosystem development. Comparative 
analyses can identify best practices, transferable strategies, 
and context-sensitive interventions.

Policy Design and Effectiveness

Future research should focus on developing evidence-
based, context-specific policy frameworks that support 
ecosystem growth, innovation diffusion, and equitable 
access to resources. Evaluating the effectiveness of existing 
policies and identifying gaps will inform better regulatory 
and institutional support.

This forward-looking agenda emphasizes the need for 
interdisciplinary, multi-level, and technology-aware research 
to advance both the theory and practice of technological 
entrepreneurship in an increasingly digital and globalized 
landscape.

Conclusion
Technological entrepreneurship and start-up incubation 
ecosystems are increasingly evolving into complex, dynamic, 
and interconnected systems, shaped by rapid technological 
innovation, digital transformation, and supportive policy 
interventions. These ecosystems no longer operate as 
isolated, geographically bounded clusters; rather, they 
function as digitally-enabled, multi-actor networks that 
span local, regional, and global contexts.

This systematic review synthesizes fragmented research 
streams across entrepreneurship theory, innovation studies, 
incubation models, ecosystem development, and policy 
frameworks. The study identifies key contributions of 
existing literature, including the recognition of the critical 
role of incubators and accelerators, the adoption of digital 
technologies to facilitate entrepreneurial processes, and 
the importance of institutional support in enabling start-
up success. At the same time, it highlights persistent 
limitations, such as conceptual ambiguity, uneven policy 
effectiveness, limited longitudinal evidence, geographic 
bias, and underexplored ethical challenges associated with 
emerging technologies like AI and blockchain.
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The review advances the field by proposing a multi-level, 
integrated framework that connects:

•	 Micro-level factors: Entrepreneurial behavior, decision-
making, and team dynamics 

•	 Meso-level factors: Incubation ecosystems, networks, 
and collaborative processes 

•	 Macro-level factors: Policy frameworks, institutional 
environment, and regulatory support 

This framework provides a holistic perspective for 
understanding the interdependencies between innovation 
processes, ecosystem components, and policy mechanisms, 
offering a roadmap for both scholarly research and practical 
application.

The findings have significant implications for multiple 
stakeholders:

•	 Researchers can use the framework to guide empirical 
studies, test theoretical propositions, and address 
identified gaps, such as standardized ecosystem metrics 
and the ethics of AI-driven entrepreneurship. 

•	 Policymakers are offered evidence to design context-
sensitive interventions that foster inclusive, resilient, 
and sustainable start-up ecosystems. 

•	 Practitioners and incubator managers can leverage 
insights on innovation strategies, digital adoption, 
and ecosystem coordination to enhance start-up 
performance and long-term impact. 

In conclusion, this review underscores that the future of 
technological entrepreneurship depends on the ability 
to integrate innovation, digitalization, and institutional 
support within a systemic and ethically conscious 
framework. By addressing conceptual gaps, embracing 
emerging technologies responsibly, and fostering cross-
level collaboration, entrepreneurial ecosystems can achieve 
sustained growth, resilience, and inclusive socio-economic 
development in a rapidly changing global landscape.
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