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Introduction

The need to reinvent universities is increasingly emphasized in the literature, which
results from the significant challenges they face, including growing competition, pressure for
continuous learning, transparency, openness, inclusiveness and digital transformation
(Fernandez et al., 2023; Potjanajaruwit, 2023; Zhang et al., 2025). All this requires universities
to look for ways to meet numerous challenges (Quarchioni et al., 2020; Staniec et al., 2023). It
is of fundamental importance that they should take into account the needs and expectations of
various key stakeholders in all their activities and build an academic ecosystem understood as
“research and educational practices, and consider their complex situated interplay” (Juhl &
Buch, 2019, p. 117). The potential of the academic ecosystem results from building a
cooperation environment, as well as complementarity and co-evolving various stakeholder
groups. It is recognized as the basis for all activities related to value co-creation and capture,
creation of innovation and service development (Piantoni et al., 2023). It is believed that
ecosystems allow universities to improve their functioning, flexibility, creativity, innovation,
learning, responsiveness to changes emerging in the university environment and the growing
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expectations of broadly understood stakeholders, or more broadly, the transformation of higher
education institutions in response to changes in their environment. The literature indicates that
ecosystems are a new and postulated direction for universities (Fernandez et al., 2023), in which
they should not only become integrators of such ecosystems, but also strive to create and
maintain them.

The potential of ecosystems results from the cooperation environment, as well as the
complementarity and co-evolving of various stakeholder groups. Moreover, it is indicated that
ecosystems are a new postulated direction in the context of HEI, which should not only become
integrators of ecosystems, but should also strive to create and maintain them. Such ecosystems
contribute to educating students in innovation and entrepreneurship, as well as developing the
skills and competences necessary to meet the needs of the modern world. Contemporary
research demonstrates that effective leadership styles significantly influence employee
commitment in higher education institutions, with transformational approaches proving
particularly effective in fostering organizational health and innovation capacity within
academic environments (Maama, 2024). More broadly, they also help in transforming
universities for the needs of sustainability (Liu et al., 2022; Mishchuk et al., 2023), learning,
responsiveness to changes emerging in the university environment and the growing
expectations of broadly understood stakeholders. It is believed that ecosystems allow
universities to improve their functioning, while also promoting flexibility, creativity and
innovation. In addition, in the context of universities, ecosystems are a postulated direction
formulated in directives, reports or broadly understood policies (UNESCO, 2022). It is
recognized that an ecosystem allows universities to provide continuous "reorganization,
transformation, and change" (Liu et al., 2022, p. 539).

Despite the importance of ecosystems in HEI, a comprehensive understanding of this
issue is yet to be achieved. This is partly due to the fact that the very concept of ecosystems
continues to be understood in different ways, and that the concept of ecosystems in HEI is
heterogeneous and viewed through the prism of "academic™ (Slowik et al., 2021), "education"
(Belitski & Heron, 2017), "university" (Bock et al., 2021), “university research” (Pandey &
Pattnaik, 2015). On the one hand, emphasis is placed on the university improving the quality of
students, with attention only then paid to the concept of an “education ecosystem”. On the other
hand, attention is drawn to increasing the coherence and efficiency of conducting research in
response to and for the benefit of members of society, which references the “university
ecosystem”, “university research ecosystem” and “higher education ecosystem”. Another
aspect that cannot be omitted is improvement in the quality of the university's functioning,
which is related to management oriented towards transparency of roles, respect,
communication, conflict management and empowerment. This is part of the "academic
ecosystem™ concept. In other words, despite the indisputable importance of the ecosystem in
the context of HEI, it remains a complex and multidimensional concept, which implies the need
to begin efforts to make it transparent.

Previous research on the academic ecosystem focused mainly on identifying the benefits
for universities and students (Bock et al., 2021; Miklos & Lukéacs, 2024; Tutar et al., 2024).
However, this research was conducted only from the STEM perspective, i.e. science,
technology, engineering and mathematics, as well as education science or information science,
and library science (Casarosa et al., 2020). A few studies concerned patenting,
commercialization, technology transfer (Boh et al. 2016; Bolzani et al., 2021; Samoilikova et
al., 2023), spin-offs, innovative shaping (Bock et al., 2021; Guo et al., 2025), the entrepreneurial
skills of students (Alkhalaileh et al., 2023; Huezo-Ponce et al., 2021), the role of knowledge
intermediaries (Hayter, 2016), aspects of regional development (Fuster et al., 2019), and the
third mission of universities (Di Berardino & Corsi, 2018; Lacmanovi¢ & Skare, 2024). Despite
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the importance of the issue of ecosystems in HEI, so far little attention has been paid to
undertaking comprehensive considerations in this area. To the authors' knowledge, no
systematic literature review (SLR) on the academic ecosystem has been conducted to date.

This makes it difficult for scientists to obtain a comprehensive and critical
understanding on the subject. SLRs are crucial because they allow researchers for synthesizing
fragmented knowledge, which enables creation of a solid theoretical and methodological basis
for further empirical research (Kraus et al., 2020). Therefore, it seems reasonable to draw up a
picture of the current state of knowledge in the field of ecosystems in HEIs. There are
systematic literature reviews on ecosystems in HEI, but they refer to excellence in the research
ecosystem (Jong et al., 2022), academic entrepreneurship ecosystems (Kobylinska & Lavios
2020) and the holistic learning educational ecosystem (Koul & Nayar, 2020). Other literature
reviews on ecosystems, although they cover a wide range of ecosystem types, ignore those in
the context of universities. Moreover, emphasis is placed on the fact that it is not possible to
directly transfer knowledge in the field of ecosystems from various industries to the specific
environment of HEI. Thus, to the best of our knowledge, there have been no reviews of the
literature taking into account rigor, transparency and replicability, nor has a comprehensive
picture of the state of knowledge on ecosystems in HEIs been provided or future research
directions proposed in this area. Therefore, the academic ecosystem requires further conceptual
work, in particular in terms of synthesizing the current state of knowledge.

Although several recent literature reviews have focused on ecosystems, no systematic
review of the academic ecosystem literature that would provide a comprehensive overview of
this scattered topic or present a clear plan for future research has yet been conducted. Moreover,
the reviews in question are insufficient because the academic ecosystem is a complex and
multidimensional concept, encompassing not only knowledge and technology transfer
processes, but also the role of universities in fulfilling their social mission, shaping human
capital, cooperating with the socio-economic environment, and building regional, national and
global innovation. The lack of any systematic approach to this issue means that knowledge
about the functioning of academic ecosystems remains fragmentary and scattered across
different disciplines. For this reason, it is necessary to conduct an in-depth, systematic review
of the literature, which will allow for synthesizing existing research, identifying theoretical and
practical gaps, and proposing directions for further research.

Bearing in mind the above research gaps, the aim of this article is to synthesize
knowledge on academic ecosystems as well as to identify and understand their consequences
for the work of academics in all areas of their work: research, teaching and administrative tasks.
This article poses the following research questions (RQs):

RQ1. What is the current state of knowledge on the academic ecosystem?

RQ2. What are the future research directions on academic ecosystems?

To answer the research questions, we adopt a two-stage hybrid systematic
methodological approach. This approach is recommended in the literature as crucial in
identifying significant primary research (Wohlin et al., 2022). Additionally, the systematic
literature review is a gold standard amongst literature reviews (Davis et al., 2014). It is a
repeatable and transparent method that constitutes a verifiable process for identifying all
empirical evidence that meets the inclusion criteria and is relevant for answering the research
questions (Snyder, 2019; Tranfield et al., 2023). The snowballing technique consists of
searching for literature for further analyses using the bibliographies and references at the end
of articles and is a complementary database search recognized in the literature (Mourdo et al.,
2020). In this study, a systematic literature review using the TCCM framework that provides a
more complete and nuanced understanding of the topic by improving its comprehensiveness,
depth and scope, leading to more reliable and repeatable results was chosen. This method
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reduces bias by following a consistent procedure for selecting, analyzing and synthesizing the
literature (Singh & Dhir, 2019). By applying the framework, it integrates and organizes diverse
research results. This approach allows for identifying patterns, gaps, and emerging trends in the
literature, leading to more comprehensive and insightful conclusions. The TCCM framework
is valuable for conducting systematic literature reviews because it offers a structured approach
to organizing and synthesizing research across different fields. This framework ensures
comprehensive coverage by categorizing research based on its theoretical foundations,
contextual settings, characteristics of the phenomena studied, and methodologies used. The
TCCM framework also helps to integrate diverse research findings, setting a clear roadmap for
future research directions and facilitating theory development.

This article contributes to existing research on the academic ecosystem, which, despite
significant development, remains fragmented and requires systematization. As far as the authors
are aware, it is the first systematic literature review on the academic ecosystem. In particular,
we identify the current state of knowledge in this area. Based on the identified areas of research,
we propose a comprehensive conceptual framework that allows for the analysis of key issues
in the academic ecosystem and links the results with possible directions for research. In this
way, we also offer a research program in order to enrich research with an understanding of both
the theoretical and practical implications of academic ecosystem for academic staff.

1. Methodology

To identify a set of scientific literature relevant to this research, as well as to determine
the current state of knowledge, a hybrid systematic literature review was conducted (Kraus et
al., 2020), which took into account a combination of two systematic approaches to searching
for articles (Wohlin et al., 2022). The selection of this approach was due to the fact that a hybrid
search strategy is recommended in the literature as crucial in identifying significant primary
research (Wohlin et al., 2022). Our approach included a search for literature using databases
and the snowballing technique, with the literature search conducted using two databases, Web
of Science and Scopus. We chose Web of Science and Scopus because they are considered to
be a source of high-quality data, and feature robustness, extensiveness and a convenient
interface (Kraus et al., 2020). We then applied the snowballing technique, which consists of
searching for literature for further analyses using the bibliographies and references at the end
of articles, and is a complementary database search recognized in the literature (Mourao et al.,
2020). We conducted a systematic search process (Kraus et al., 2020) consisting of three stages:
(1) searching the databases, (2) filtering the databases, and (3) excluding documents not related
to the research topic. An overview of our search process is presented in the PRISMA chart
(Figure 1).

Stage 1: Database search

The first stage of the systematic literature review began with collecting and selecting
the literature. As part of the first stage for extracting the databases and the set of publications,
we proceeded to the selection of keywords. To determine these, we took into account the
formulated research questions, and also the desire to capture the comprehensive state of
knowledge in the field of the ecosystem in HEI. Due to the fact that academic ecosystem is
referred to in the literature using various terms, we broadened our search to include other terms.
This approach resulted in the following five keywords: "academic ecosystem”, “education

ecosystem", "university ecosystem™, "university research ecosystem" and "higher education
ecosystem™ combined with the term "OR" following Bole's logic.
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Figure 1. PRISMA Chart
Source: own data

It was decided that the search of the literature on the ecosystem in HEI will be limited
to two electronic databases: Web of Science and Scopus. These are international and
multidisciplinary databases that provide access to over 40,000 peer-reviewed journals (Birkle
et al., 2020). In addition, both Web of Science and Scopus are recognized as sources of high-
quality data (Baas et al., 2020). What is more, the literature shows that WoS and Scopus give
more coherent and precise results than other databases (Kirk et al., 2015). Furthermore, bearing
in mind that no database covers the full set of publications, and when a given issue is relatively
new , it is necessary to identify all sources (Kraus et al., 2020). It was therefore decided to
additionally search for publications using GoogleScholar.com. This search engine is considered
a complementary method of searching for literature due to its range (Gusenbauer & Haddaway,
2020). The searches at this stage were conducted in April 2024 and resulted in over 509
publications (Web of Science: 214, Scopus: 295). A supplementary, updated search conducted
in September 2025, using the same criteria as the initial search, yielded three additional
publications.
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Stage 2: Database filtration

In the second step, the following restrictions were imposed on the identified articles.
The literature search was narrowed down to peer-reviewed scientific articles due to the
confirmation of their quality. It is pointed out in the literature that publications included in post-
conference materials, although mostly peer-reviewed, are usually considered so-called work in
progress, and thus constitute a preliminary version of an article for publication. As the concept
of ecosystems in HEI is relatively new, we did not narrow the search to specific academic
journals as it was important to include all peer-reviewed journals to ensure we captured every
mention of the concept. Scientific articles published in English were included in the analysis
due to the universal nature and recognition of English as a lingua franca in the literature (Kraus
et al., 2020).

Due to the early state of knowledge about ecosystems in HEI, we did not narrow the
search to a specific field or discipline of science. The search period for publications was also
not limited, which resulted from the desire to include all publications related to the analyzed
issues. Initial searches using the adopted inclusion and exclusion criteria yielded 54 results (25
- Web of Science; 29 — Scopus). The searches were then narrowed down to articles that included
"academic ecosystem" OR "education ecosystem™ OR "university ecosystem™ OR "university
research ecosystem" OR "higher education ecosystem" in the abstract title and keywords. This
resulted in 49 searches.

Stage 3: Exclusion of unrelated publications

In the third and final stage, we downloaded all the identified publications. In cases where
some of them were unavailable, we contacted their authors to obtain them. We then proceeded
to read the title and abstracts of each of the identified articles. This allowed us to verify them
in terms of adequacy regarding compliance with the adopted inclusion and exclusion criteria
and the formulated research questions. In this way, we excluded 11 publications that did not
include ecosystems in HEI as the main topic and did not refer to the formulated research
questions in any way. Ultimately, this resulted in 38 publications on ecosystems in HEI. In
addition, articles on ecosystems in HEI were searched for using Google Scholar.com and the
snowball technique, combined with backward and forward searches (Webster & Watson, 2002).
In practice, a review was made of the reference section in each publication (backward search)
and a search using Google Scholar (forward search). This resulted in the identification of 10
additional publications (three by backward search; seven by forward search).

Ultimately, 48 scientific articles were qualified for further analysis. The content of each
article was then systematized using a protocol based on assigning the following codes to each
article and recording them in a table: (1) author(s); (2) title; (3) year of publication; (4) journal;
(5) abstract; (6) keywords; (7) research gap(s); (8) research question(s); (9) theoretical
framework; (10) methodology; (11) geographical area covered by the research; (12) data
collection period, samples and analyses; (13) main results; (14) section for further comments.
The protocol resulted in a final document of 256 pages. To analyze the collected material,
descriptive and content analysis was used.

2. Findings

2.1. Descriptive analysis

As shown in Graph 2, 2021 saw the highest publication intensity, with 16 scientific
articles. This was followed by 13 articles in 2022. It should be noted that the search was closed
on 15 April 2024. Thus, an average of 4.36 articles appears annually (48 publications over 11
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years). In 2021, the number of publications increased by 533.33% (compared to 2020). This
growth rate is expected to continue in 2026, due to the fact that research on the ecosystem in
HEI is an emerging field of research that is attracting more and more interest from academics.

18
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14

0 0
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Figure 2. Number of publications on the academic ecosystem
Source: own data

In terms of the number of citations of the accumulated 48 scientific publications, the
most cited article is by Hayter (2016), with 121 citations. This publication focuses on
establishing the composition, input and evolution of a network of academic entrepreneurship-
oriented faculty and students. The next most cited article is by Boh et al. (2016), with 109
citations. It refers to the issue of the importance of graduates and PhD students as participants
in university spin-offs. Third place is taken by an article by Morris et al. (2017), with 68
citations. The publication focuses on universities stimulating the establishment of start-ups by
students. The remaining 45 publications have a total of 393 citations.

With regard to journals, the peer-reviewed publications appeared in many international
journals listed in Journal Citation Reports. More specifically, most articles on the ecosystem in
HEI were published in Technological Forecasting and Social Change, and the Journal of
Technology Transfer. A total of 120 different affiliations can be noted, with the largest number
of scientific articles published by researchers from the Colorado School of Mines and the
Universidad de Malaga (8 articles each). In second place is the Pennsylvania Commonwealth
System of Higher Education (seven articles), while Duke University, Lun University, the
University of Colorado Boulder, and the University of Colorado System (six papers each) came
in third. Taking into account the affiliations of the first author, the largest contribution to
research on the ecosystem in HEI was made by China (nine articles; 18.75%). The second
country is the United States of America (7 articles; 14.58%). The third — Brazil and Germany
(4 articles for each country; 8.33%). Taking into account the continents of the countries where
publications on ecosystem in HEI were published, 19 articles were published in Europe
(39.58%), 10 in Asia (20.83%), and 9 in North America (18.75%). For the other publications,
there were 6 in South America (12.5%), 3 in Oceania (6.25%) and 1 in Africa (2.08%).
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2.2. Content analysis

2.2.1. Theories

The literature shows that the academic ecosystem enables and intensifies acquisition or
co-usage of access to valuable and unique resources, including skills, knowledge and
experience, which may ultimately lead to the sharing and accumulation of knowledge (Katz &
Martin, 1997). A review of 48 studies on academic ecosystems showed that only 9 of them used
different theories, including systemic and ecological approaches (2 studies; Heim et al., 2025;
Yin et al., 2024), psychological (1 study; Arora et al., 2023), network (3 studies; He, 2024;
Siddiqui, 2015; Suryanto et al., 2025) and management (3 studies; Rajan, 2025; Renick et al.,
2025; Shailendra et al., 2024). The ecological approach provides tools for analyzing the
dynamics of change and systemic barriers at various organizational levels (Yin et al., 2024),
while the systemic approach offers a structural framework for modelling specific value flows
and roles in external relationships within the academic ecosystem (Heim et al., 2025). In turn,
the psychological approach using Social Cognitive Theory has made it possible to identify
significant structural barriers in the functioning of the academic ecosystem (Arora et al., 2023).
Within the network approach, using Actor Network Theory (He, 2024), Data Assemblages
(Siddiqui, 2015) and Socio-Technical Interaction Network (Suryanto et al., 2025), the focus
was mainly on practices in the academic ecosystem and the identification of problems in
collaborative relationships within the academic ecosystem. Finally, the management approach
referred to development of a framework for work in the academic ecosystem (Rajan, 2025),
organizational readiness for the academic ecosystem (Renick et al., 2025) and the integration
of generative artificial intelligence into the academic ecosystem (Shailendra et al., 2024).

2.2.2. Context

Based on a content analysis of 48 studies, five main areas of research on academic
ecosystems were identified, reflecting the diversity and complexity of the contemporary
academic environment. Higher education institution ecosystems constitute the broadest area of
research, covering various aspects of the functioning of universities and other educational
institutions (25 studies). The next thematic area referred to the research environment (11
studies). The third thematic area involved start-up and commercialization ecosystems (8
studies). The fourth and final area, with two studies, focused on the processes of
commercializing academic knowledge and creating enterprises.

Higher education ecosystems constitute the broadest research area, covering various
aspects of the functioning of universities and other educational institutions. For example, Heim
et al. (2025) analyze the ecosystem of higher education institutions covering academic-
industrial partnerships, focusing on structured roles and requirements for effective knowledge
exchange in education. In turn, Yin et al. (2024) concentrate on an ecosystem characterized by
reforms of the academic personnel system. Shailendra et al. (2024) examine the adoption of
generative artificial intelligence in university curricula and education systems, while Suryanto
et al. (2025) analyze the adoption of chatbot technology in higher education institutions,
focusing on resource constraints and the need for strategic support. Arora et al. (2023) examine
university governance, institutional workload models, performance evaluations, and reward
systems, focusing on academic citizenship among faculty members, while Kobylinska and
Lavios (2020) focus on university entrepreneurship and examine networks, configurations,
spin-offs, and university-industry collaboration.

Within the thematic area related to the research environment, the research focuses on
the processes of creation, distribution and evaluation of scientific knowledge. For example, He
(2024) analyses the education ecosystem, focusing on the impact of funding institutions on
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universities, research institutes and academic journals. Zhu et al. (2022) examine the ecosystem
related to scientific journal publishing, focusing on open science, international collaboration
and ethical standards.

The third area of the research concerns ecosystems of interdisciplinary collaboration
and focuses on interactions between different disciplines and fields of knowledge. For example,
Bisbee and Munger (2025) examine interactions between academics from diverse fields such
as economics, political science, sociology and psychology. Kopera et al. (2018) analyze
interdisciplinarity in the development of technology start-ups, focusing on collaboration
between different fields of knowledge. Asfaw et al. (2022) examine an ecosystem comprising
researchers from academia, government, industry and national laboratories in the context of
educational program development.

The fourth thematic area relates to start-up ecosystems and commercialization and
focuses on the processes of commercializing academic knowledge and creating enterprises.
DeChant et al. (2022) examine the startup ecosystem focusing on product development and
startup formation, as well as the building of interdisciplinary project teams and connections
between engineers, physicians, and scientists, analyzing the cultural shift in academic
institutions that supports discovery, translation, and commercialization. Mackall et al. (2024)
analyze the research environment partnering with the academic ecosystem for manufacturing
and regulatory collaboration.

Institutional quality serves as a fundamental factor in sustainable development
processes, with effective institutional frameworks directly contributing to the realization of
sustainable economic development goals through enhanced organizational capacity and
governance quality (Staniek, 2023).

2.2.3. Characteristics

In the existing literature, academic ecosystem is defined in various ways using different
approaches and with emphasis on various aspects. The concept of an academic ecosystem has
evolved over time to encompass various dimensions of interaction, collaboration and
knowledge transfer within and beyond educational institutions. In total, 5 definitions of
academic ecosystem were identified in the 48 analyzed scientific publications.

Several scholars have provided insights into the multifaceted nature of this ecosystem.
Pandey and Pattnaik (2015) define the academic ecosystem as a community of researchers who
interact not only with one another but also with their surrounding environment and other
stakeholders interested in their areas of research. These interactions facilitate the transfer of
knowledge and lead to the emergence of system-level processes, where research becomes a
dynamic, collaborative endeavor. This definition emphasizes the interconnectedness of
knowledge exchange and the importance of external influences in shaping academic outcomes.
Juhl and Buch (2019) expand on this by describing the academic ecosystem as a multitude of
practices that are deeply interwoven in complex ways. These practices include teaching,
leadership, administration, student activities and research practices, all of which are situated
within specific contexts. The complexity arises from how these practices interact with one
another, creating a system that is both dynamic and context-dependent. Dorner and Mértensson
(2021) take a more organizational approach, highlighting that members of the academic
community (such as faculty and researchers) intentionally interact with each other and the
surrounding environment. They focus on the synergies created at different levels of
organizational complexity: the micro, meso and macro levels. The micro level pertains to
individual academic development, the meso level to networks and collaborations within
departments and teams, and the macro level to larger institutional or societal systems. This
multi-level perspective underscores the depth and scope of interactions that define the academic
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ecosystem. Slowik et al. (2021) broaden the perspective by considering universities as entities
that interact not only within their academic sphere but also with society at large. This interaction
is especially crucial for marginalized groups, such as minorities and women, as they navigate
their careers within the academic environment. This perspective highlights the role of academic
ecosystems in fostering inclusivity and addressing social equity. Finally, Marchant-Pérez and
Ferreira (2023) offer a more regional perspective, describing the academic ecosystem as a
combination of social, political, economic and cultural features that support innovation,
research and business development. This approach connects the academic ecosystem with
broader regional development, illustrating how universities contribute to and are shaped by the
social and economic fabric of their surroundings.

In the literature, the terms education ecosystem, university ecosystem, university
research ecosystem and HEI ecosystem are used interchangeably to refer to AES, however,
academic ecosystem predominates in publications, suggesting this term to be dominant. This
may be due to its semantic flexibility, which allows it to include both academic institutions as
a whole, as well as the complex relations between units and practices and the socio-economic
environment (Dorner & Martensson, 2021; Marchant-Pérez & Ferreira, 2023).

An analysis of the content of 48 scientific publications reveals a wealth of variables used
in research on academic ecosystems, covering a variety of aspects from individual
characteristics of actors to systemic performance indicators. Qualitative variables describing
relationships and interactions dominate, reflecting the complexity and multidimensionality of
the ecosystems studied. A significant proportion of the research focuses on barriers and
challenges, pointing to the need to understand the factors that limit the effective functioning of
academic environments. The research takes into account technological factors, including the
adoption of generative artificial intelligence (Shailendra et al., 2024), the implementation of
chatbots (Suryanto et al., 2025), and digital platforms and databases (He, 2024). Researchers
also consider political and regulatory factors, which include personnel system reforms (Yin et
al.,, 2024) and government policies (He, 2024). Socio-cultural factors are also gaining
importance, taking into account gender differences in academic careers (Sart et al., 2018),
minority identities (Harris et al., 2024), and internationality and local practices (Li &
Xue, 2021).

Research on academic ecosystems consistently identifies key individual actors as
fundamental elements of the system. Students are the most frequently analyzed group,
appearing in studies by Heim et al. (2025), Shailendra et al. (2024), Kopera et al. (2018) and
Dash and Gupta (2023). Lecturers and academic staff play an equally important role, as
analyzed by Heim et al. (2025), Arora et al. (2023), Sart et al. (2018) and Kumar et al. (2022).
Research focusing on specialist academic roles, such as academic care workers (Rajan, 2025),
data curators and digital humanities practitioners (Siddiqui, 2015), and journal editors (Cai et
al., 2025), is also noteworthy. Academic ecosystems are characterized by the influence of
external actors. Companies and industrial partners are analyzed by Heim et al. (2025), Kopera
et al. (2018) and DeChant et al. (2022), reflecting the growing importance of academic-
industrial collaboration. Government and regulatory bodies are analyzed in studies by He
(2024), Shailendra et al. (2024) and Zhu et al. (2022), while funding entities are considered by
Renick et al. (2025) and Kobylinska and Lavios (2020).

Finally, research on the academic ecosystem takes into account barriers, including
structural, cultural and resource barriers. With regard to structural barriers, researchers point to
a lack of regulation, a lack of established standards (Shailendra et al., 2024) and a lack of
institutional readiness (Renick et al., 2025). An analysis of cultural barriers points to systemic
challenges. For example, Yin et al. (2024) identify a mismatch in discourse at different levels
of the academic ecosystem, while Shailendra et al. (2024) point to challenges related to
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academic integrity, privacy and ethical issues, Rajan (2025) emphasizes the need to reassess
academic reward systems, and Icbay (2025) documents the marginalization of scholars in
traditional academic environments. Resource constraints constitute another category of barriers.
Shailendra et al. (2024) identify accessibility issues leading to educational inequalities,
Suryanto et al. (2025) point to insufficient information and communication infrastructure,
DeChant et al. (2022) analyze high costs, and Sart et al. (2018) document difficult access to
funding.

2.2.4. Methods

The qualitative approach was most commonly used in studies on the academic
ecosystem (15 studies), which indicates the exploratory nature of contemporary research on
academic ecosystems (Arora et al., 2023; Aviv-Reuven et al., 2024; Sart et al., 2018). The
dominant research methods were in-depth interviews (Arora et al., 2023), semi-structured
interviews (Aviv-Reuven et al., 2024) and in-depth interviews (Sart et al., 2018). In turn, eight
studies used a quantitative approach with advanced statistical techniques, ranging from
structural equation modelling to Bayesian change point analysis (Bisbee & Munger, 2025; El
Khatib, 2023; Suryanto et al., 2025). Mixed approaches were used in four studies (Dash &
Gupta, 2023; Giannakoulopoulos et al., 2024; Icbay, 2025). The remaining articles adopted a
conceptual approach to develop conceptual frameworks or models (Rajan, 2025; Shailendra et
al., 2024; Wang, 2022).

2.3. Future directions for further research using TCCM

2.3.1. Theory

Theoretical consolidation poses a challenge for future research. The analysis reveals that
only 9 of the 48 studies applied scientific theories. Future research should aim at integrating the
identified theoretical approaches: ecosystem (Heim et al., 2025), ecological (Yin et al., 2024),
network (He, 2024) and psychological (Arora et al., 2023). The combination of multi-level
systems analysis from the ecological approach with structural modelling of value flows from
the ecosystem approach seems particularly promising. It is necessary to develop a meta-
theoretical framework that could integrate different theoretical perspectives into a coherent
analytical model. Such a framework should take into account both micro-level psychological
processes and macro-level systemic dynamics.

Furthermore, future research should use institutional theory to analyze isomorphism
processes in academic ecosystems. This theory could explain how structural barriers (Yin et al.,
2024) and external pressures (Rajan, 2025) lead to the homogenization of academic practices
through coercion, imitation and normative mechanisms. Bourdieu's concept of the academic
field could enrich the analysis of power dynamics (He, 2024) in academic ecosystems by
offering a framework for understanding how different forms of capital shape the positions and
strategies of academic actors. In turn, Williamson's theory of transaction costs could explain
the choices between different forms of governance in academic ecosystems, particularly in the
context of academic-industrial partnerships (Heim et al.,, 2025) and venture capital
collaboration (Kopera et al., 2018). Academic ecosystems exhibit characteristics of complex
adaptive systems. This theory could enrich our understanding of how knowledge exchange
mechanisms (Heim et al., 2025) emerge from local interactions between actors, leading to
global organizational patterns. Future research could use chaos theory to analyze bifurcation
points in the evolution of academic ecosystems, particularly in the context of systemic reforms
(Yin et al., 2024). Future research could use Coleman and Putnam's social capital theory to
analyze the role of social capital in the functioning of academic ecosystems, going beyond
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current analyses of collaborative relationships (Renick et al., 2025) to include trust, norms of
reciprocity, and social networks. Future research could use Schumpeter's theory of creative
destruction to determine how digital technologies (He, 2024) and artificial intelligence
(Shailendra et al., 2024) may affect the academic ecosystem.

2.3.2. Context

Content analysis of 36 studies on academic ecosystems reveals five main research areas
and research gaps. Within the thematic area of the functioning of universities and other
educational institutions, according to the authors of the analyzed articles, future researchers
may focus on determining the long-term effects of digital transformation in universities on the
academic ecosystem. In particular, research may focus on the analysis of hybrid ecosystems
combining traditional institutions with digital platforms (Lightner & Lightner-Laws, 2024),
decentralized governance models, inspired by research on competence centers as independent
intermediary nodes, the impact of personnel system reforms on academic autonomy in different
cultural contexts, and the analysis of mechanisms for maintaining autonomy in the face of
digital platforms.

Within the area of “research environment” researchers are encouraged to analyze
mechanisms of inequality in access to knowledge, research on alternative models of knowledge
assessment and distribution, analyses of the impact of open science on knowledge exchange
mechanisms in the academic ecosystem, and the impact of artificial intelligence on the
processes of creation, validation, and distribution of scientific knowledge. Research on the
ethical aspects of the use of artificial intelligence in research and studies on changes in research
competences in the context of artificial intelligence are also important. New research proposals
also refer to the marginalization of various academic groups from a global perspective and the
analysis of the impact of reward systems on the deepening of inequalities in the academic
ecosystem.

The third thematic area referred to start-up ecosystems and commercialization.
Researchers propose that future research should focus on interdisciplinary communication and
cooperation in various fields, analysis of mechanisms for overcoming interdisciplinary barriers
in different institutional contexts, cooperation between academia and society in different
institutional models, the role of digital platforms in supporting interdisciplinary cooperation,
and the impact of external pressures on shaping the research agenda.

The fourth and final area focuses on the processes of commercializing academic
knowledge and creating enterprises. Further findings on cooperation between universities and
business, the impact of commercialization on academic autonomy and research integrity are
important. Further research should address technology transfer offices in shaping the academic
ecosystem, the impact of institutional cultures on academic entrepreneurship, and forms of
academic-industrial cooperation in the digital age.

2.3.3. Characteristics

An analysis of 48 publications on academic ecosystems reveals gaps in terms of
variables and actors. The first of those is research on technology adoption and its importance
for improving ecosystem performance. It is suggested that social capital be included as a
mediator, as it can play a key role in the process of knowledge transfer, cooperation between
actors, and building the trust necessary for the effective implementation of innovation. This
approach would allow for a better understanding of the relationship between technology and
the performance of the academic ecosystem and would open up space for the development of
more comprehensive analytical models. Another interesting direction for research might take
into account the cultural context in the academic ecosystem. This can influence perception of
the role of universities and actors in the ecosystem, as well as the mechanisms of cooperation,
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the level of trust and the willingness to share knowledge. Analyses based on a cultural
perspective could provide valuable insights into the differences and similarities in the
functioning of academic ecosystems in different countries and regions, as well as identify
potential factors determining the success or failure of their development.

2.3.4. Methods

An analysis of the research methods used in 48 studies on academic ecosystems
indicates that the dominance of qualitative approaches with limited representation of
longitudinal studies and methodological fragmentation point to the need to propose
recommendations for future researchers. Using a mixed methodology that combines the
advantages of qualitative and quantitative approaches, allowing not only for a deeper
understanding of phenomena, but also for their empirical verification and generalization of
results can be recommended here. Integration of different methods could increase the reliability
and credibility of analyses and facilitate the development of coherent and cumulative
knowledge in the field of academic ecosystems.

The review indicates a predominance of cross-sectional studies, with limited
representation of longitudinal studies, which could better capture the dynamics of change in
academic ecosystems. Such an approach would allow for analyzing changes in relationships
between actors, identifying mechanisms for adaptation to new technologies and innovations,
and assessing the impact of public policies, institutional reforms and global crises. Longitudinal
studies can also reveal development trajectories and factors that promote or inhibit the
transformation of ecosystems, which is important for formulating strategic recommendations.

The use of social network analysis (SNA) can provide tools for quantitative and visual
analysis of the structure of connections in academic ecosystems. It makes it possible to examine
the intensity and direction of relationships between institutions, researchers, research units and
other stakeholders, as well as to identify key actors and peripheral areas. Network analysis
allows us for capturing the flows of knowledge, resources and innovation, as well as for
understanding the mechanisms of cooperation and competition. The use of SNA in longitudinal
studies also allows us for observing how cooperation networks evolve over time, which can be
a valuable contribution to research on academic ecosystems.

2.4. A comprehensive conceptual framework of the academic ecosystem

A systematic review of the literature allowed for integrating and synthesizing
knowledge on the academic ecosystem and proposing directions for future research in that area.
Those findings were integrated into the Theory-Context-Characteristics-Methodology (TCCM)
framework. Based on this, a comprehensive conceptual model of the academic ecosystem was
proposed (Table 1).

The proposed comprehensive conceptual framework of the academic ecosystem
provides some insight into theories, contexts, characteristics and methodology. The first part
contains an overview of the most important theories used in the literature to date in research on
the academic ecosystem, including systemic, network, institutional and psychological
approaches. The second part focuses on the "contexts” in which the academic ecosystem has
been studied so far, i.e. areas of research, including academic ecosystem institutions, the
research environment, interdisciplinary collaboration, start-ups and the commercialization of
knowledge. The third part analyses the key "features” of the academic ecosystem, such as
actors, variables and factors, and barriers. The last part explains the research methodologies
used so far, such as quantitative, qualitative and mixed methods. In addition to integrating the
current state of knowledge, the proposed framework also includes future research directions.
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Table 1. A comprehensive conceptual framework of academic ecosystem

What do we know about academic ecosystems?

What are the future research
directions for academic
ecosystems?

Theories

* Systemic and ecological — ecosystem framework for value flow,
ecological systems theory for analyzing organizational barriers

* Psychological — Social Cognitive Theory

» Network — Actor Network Theory, Data Assemblages, Socio-
Technical Interaction Network

» Management — framework for working in an academic ecosystem,
Organizational Readiness Framework

* Recommended directions:

institutional theory, academic
field concept, transaction cost
theory, complex adaptive
systems and chaos theory, social
capital theory, Schumpeter's
theory of creative destruction

Context

* Higher Education Institutions (HEI) — academic-industrial
partnerships, personnel reforms, Al in education, chatbots in HEI,
academic citizenship, university entrepreneurship

* Research environment — processes of knowledge creation,
distribution and evaluation, journal publishing, research funding

« Interdisciplinary collaboration — integration of social sciences,
economics, political science, psychology, collaboration in technology
start-ups

« Start-ups and knowledge commercialization — spin-offs, translation
of discoveries, building interdisciplinary project teams

* Recommended directions:

hybrid academic ecosystems,
decentralized governance
models, open science,
marginalization of academic
groups, effects of
commercialization on university
autonomy

Characteristics

* Definitions: a community of researchers interacting with their
environment; complex academic practices; a multi-level micro-meso-
macro system; a social actor responding to the needs of marginalized
groups; a regional driver of innovation

* Variables and factors: technological (Al, chatbots, platforms),
political (reforms, regulations), socio-cultural (gender, minority
identity, internationalization)

* Actors: students, academic staff, care workers, journal editors,
industry partners, governments, regulators, funders, venture capital

* Barriers: lack of regulations and standards, lack of institutional
readiness, mismatch of discourse, integrity and ethical issues,
marginalization, inadequate ICT infrastructure, high costs, funding
difficulties

research on the role of social
capital as a mediator (trust,
norms, cooperation), and
consideration of the cultural
context (differences in the
perception of universities,
willingness to share
knowledge).

Methods

* Qualitative — in-depth, semi-structured interviews * Quantitative —
SEM, big data analysis

big data, Bayesian change point analysis

* Mixed

development of longitudinal
research to capture the dynamics
of change,

use of mixed methods for
triangulation and validation,
application of network analysis
(SNA) to study knowledge
flows and relationships,
integration of SNA with a
longitudinal approach for
analyzing the evolution of
academic collaboration
networks.

Source: own data
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3. Conclusion

This article contributes to the understanding of the academic ecosystem through a
systematic review of the literature using the TCCM framework. This article makes two
important scientific contributions to the current state of knowledge in this area. Firstly, we offer
a structured synthesis of existing research. Evidence suggests that research on ecosystems in
higher education is an emerging field of research that is attracting more and more interest from
academics. Secondly, this review has provided future directions for further research, thus
supporting further knowledge in the field of academic ecosystems. Finally, thirdly, the SLR
conducted has made it possible to provide a comprehensive conceptual framework of the
academic ecosystem, which may prove useful for future researchers in conducting research on
the academic ecosystem.

The results are important for the design and implementation of internal university
policies. First and foremost, universities should strive to consolidate theoretical approaches that
have so far been applied in a fragmented manner. The integration of the systemic, ecological,
institutional and social capital perspectives would allow for a better understanding of the
multidimensionality of the processes taking place in the academic ecosystem. In practice, this
means building a coherent analytical framework for management that encompasses both micro-
processes, such as student-teacher relationships, and macro dynamics resulting from regulatory
and ranking pressures or global trends in higher education.

Another recommendation refers to the conscious design of university ecosystems in
which traditional forms of education are combined with digital platforms and artificial
intelligence. However, such hybrid solutions require a balance between the commercialization
of knowledge and the integrity of research, which makes the role of technology transfer offices
and mechanisms supporting academic entrepreneurship crucial. At the same time, institutions
should develop open science practices and equal access to knowledge policies to reduce
inequalities and increase inclusiveness in the research environment.

Finally, recommendations on management methods point to the need to use modern
analytical tools. Network analysis can identify key actors and peripheral areas in academic
cooperation networks, enabling better design of development strategies. Conducting
longitudinal research within universities, such as systematic studies of graduates' careers or
monitoring changes in the dynamics of research collaboration, will make it possible to capture
adaptation processes and assess the effectiveness of policies. It is equally important to
implement mixed approaches that combine quantitative and qualitative analyses, ensuring more
reliable and credible results and laying the foundations for the cumulative development of
knowledge about academic ecosystems.
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