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Abstract:- In the era of digital disruption and rapid global change, universities are increasingly 

expected to transform into key actors within innovation ecosystems not only as providers of 

education, but also as hubs for knowledge creation and cross-sectoral collaboration. This study 

aims to synthesize current findings through a Systematic Literature Review (SLR) using the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) method, 

based on an analysis of 33 Scopus-indexed articles published between 2020 and 2024. The 

review seeks to address three central research questions: (1) What are the core components of 

innovation ecosystems in higher education? (2) How does technology support the formation 

and development of these ecosystems? (3) To what extent does strategic institutional alignment 

influence the success of innovation? The findings reveal that the main components of 

innovation ecosystems include digital technologies and AI, institutional strategies, external 

stakeholders, collaborative digital platforms, global innovation networks, and alignment with 

the Sustainable Development Goals (SDGs). Technology plays a critical role as a 

transformation enabler, while institutional strategic alignment emerges as a key determinant of 

sustained innovation success. This study offers a robust conceptual framework for guiding 

policy development and advancing innovative practices in the higher education sector. 

Keywords: Innovation Ecosystems; Higher Education Institutions; Strategic Alignment; 

Digital Transformation; Artificial Intelligence (AI) 

1. Introduction 

In the era of digital disruption and rapid global change, higher education institutions are 

increasingly challenged to transform from traditional educational providers into key actors 

within innovation ecosystems. Universities are no longer solely responsible for producing 

highly skilled graduates; they are also expected to generate new knowledge, facilitate cross-

sector collaboration, and transfer technology and innovation to society and industry. The 

concept of an innovation ecosystem within the university context has become highly relevant 

as a framework that integrates multiple stakeholder as faculty, students, industry, and 

government into a dynamic and interconnected system of innovation. These ecosystems 

typically involve a broad array of participants, including businesses, research institutions, and 
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government agencies. Effective collaboration among these actors is crucial to the success of 

the ecosystem (Koslosky et al., 2015).  

Innovation ecosystems in universities cannot thrive without the strategic integration of 

digital technologies with the institution’s vision, mission, and developmental goals. 

Technology functions not only as an operational tool but also as a critical enabler that 

accelerates innovation across teaching, research, and community engagement. Digital 

technologies such as Learning Management Systems (LMS), cloud-based platforms, the 

Internet of Things (IoT), artificial intelligence (AI), and academic information systems have 

become essential infrastructures supporting innovative processes in higher education. These 

technologies play a vital role in fostering flexible learning environments, facilitating 

collaborative research, enhancing data-driven decision-making, and ultimately reinforcing the 

university’s strategic capacity to innovate. 

Learning Management Systems (LMS) such as Moodle, Canvas, and Google Classroom 

enable learning processes to occur in a flexible, digital, and well-documented manner. LMS 

platforms support personalized learning, assessment analytics, and collaborative learning 

environments. Within the context of institutional strategy, LMS contributes to achieving 

academic missions and enhancing the quality of technology-based education (Al-Fraihat et al., 

2020). Cloud computing technology enables real-time data storage and access from multiple 

locations. It facilitates cross-campus collaborative research, big data management, and the 

delivery of learning systems based on digital resources. This aligns with higher education 

institutions’ digital transformation strategies aimed at improving the efficiency and 

accessibility of academic resources (Sultan, 2010).  

Meanwhile, the Internet of Things (IoT) is used on campus to build smart campus 

environments, including automated energy management, facility monitoring, and student 

attendance tracking through sensors. In the context of innovation, IoT opens up collaborative 

research and development opportunities and supports the creation of adaptive, data-driven 

campus ecosystems (Perera et al., 2015). Artificial Intelligence (AI) is employed in education 

to analyze student learning behaviors, predict dropouts, conduct automated assessments, and 

provide academic chatbot assistance (Zawacki-Richter et al., 2019). AI also supports 

multidisciplinary research and accelerates data-driven innovation processes. Institutional 

strategies that adopt AI demonstrate a university’s readiness to adapt to the dynamics of the 

Fourth Industrial Revolution. 

In addition, academic information systems serve as the backbone of data integration in 

higher education institutions. These systems manage data related to students, faculty, curricula, 

and academic activities. When integrated with institutional strategy, such systems enable more 

accurate data-driven decision-making, support innovative governance, and accelerate the 

achievement of strategic institutional goals (Herdianti et al., 2021). Collectively, these 

technologies act as catalysts for building competitive innovation ecosystems. However, their 

impact can only be optimized if they are designed and implemented in alignment with the 
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university’s strategic direction. Therefore, strategic alignment between digital technologies, 

institutional vision, and innovation orientation becomes a key factor in ensuring the 

sustainability of innovation ecosystems in higher education. Universities play a pivotal role in 

the adoption and advancement of Industry 4.0 technologies. They act as strong innovation 

ecosystem actors by bridging science and technology with industry stakeholders, including 

startups and large enterprises (Koslosky et al., 2015).  Strategic alignment with industrial needs 

is crucial for effective technology transfer and digital transformation (Yildirim & Tuncalp, 

2023).  However, the adoption of technology alone is not sufficient. There must be alignment 

between the institution’s vision and mission, strategic planning, and technological development 

paths to ensure that innovation efforts are sustainable and impactful.  

According to Zhou & Etzkowitz, (2021), the Triple Helix model serves as a foundational 

framework for building dynamic innovation ecosystems. Meanwhile, Dynamic Capabilities 

Theory explains that institutions able to quickly adapt to environmental changes are more likely 

to generate high-value innovation (Teece et al., 1997). In this context, universities must develop 

dynamic capabilities through technological investment and strategic management adaptation. 

Despite this, existing studies remain fragmented and have yet to provide a comprehensive 

understanding of how technology and strategic alignment shape and strengthen innovation 

ecosystems in universities. Much of the current literature consists of case studies or focuses 

solely on technological aspects, neglecting the systemic and strategic interconnections among 

innovation ecosystem components. This Systematic Literature Review (SLR) aims to 

synthesize previous findings, identify key research gaps, and offer a robust conceptual 

foundation for the development of policies and practices that support innovation in the higher 

education environment. Therefore, a Systematic Literature Review (SLR) is required to address 

the following research questions: 

1. What are the key components of innovation ecosystems in higher education institutions? 

2. How does technology support the formation and development of such ecosystems? 

3. To what extent does institutional strategic alignment influence the success of innovation 

initiatives? 

2. Material And Method 

This study employs the SLR method using the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) approach to identify, assess, and synthesize relevant 

research findings on governance innovation in higher education for achieving the SDGs. The 

following steps were undertaken: 

1. Identification and Selection of Articles. Articles were searched through the Scopus.com 

database using keywords such as "innovation" AND "university" OR "higher education" 

AND "Technology" AND "Alignment" OR "Strategic Alignment". 
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2. Inclusion and Exclusion Criteria. Articles included in this review had to meet the following 

criteria: 

o Published within the last 5 years (2020–2024) 

o Written in English  

o Document Type Only Article 

3. Data Analysis. Selected articles were analyzed based on the methodology employed, key 

findings, and relevance to the research topic. 

Following the PRISMA approach, results are presented through a flow diagram illustrating 

article selection, alongside a thematic presentation of the key finding. 

2.1. PRISMA Procedure 

The procedure for article selection is illustrated in the following PRISMA flow diagram: 

 

Figure 1. PRISMA Procedure 

3. Result and Discussion 

This chapter presents the findings of the Systematic Literature Review (SLR) conducted to 

answer the three key research questions related to innovation ecosystems in higher education 

institutions: (1) the core components of such ecosystems, (2) the role of technology in 

supporting their development, and (3) the influence of institutional strategic alignment on 

innovation success. 

The review identified 33 peer-reviewed articles published between 2020 and 2024, indexed 

in Scopus, and selected based on their relevance to the keywords: "innovation" AND 

"university" OR "higher education" AND "Technology" AND "Alignment" OR "Strategic 

Alignment”.  These articles were drawn from a diverse range of international journals, with 
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varying citation metrics, which reflects the growing academic interest in the topic. The majority 

of studies originated from countries with strong research agendas in digital education, 

innovation policy, and higher education transformation. A summary of the number of 

documents (bar chart) and the number of citations (line graph) derived from the Systematic 

Literature Review (SLR) is presented in Figure 2. 

 

 

 

 

 

 

 

Figure 2. Documents and Citations per Year 

Figure 2 shows, there is a noticeable upward trend in the number of publications, with a 

particularly significant increase in 2024. This year marks the highest contribution in terms of 

literature, indicating a growing scholarly interest in the topic of innovation and technology-

driven innovation ecosystems in higher education institutions. Notably, the year 2021 recorded 

a high citation-to-document ratio (approximately 15.8 citations per document), suggesting that 

the publications from that year had considerable academic influence. In contrast, 2024 

registered the highest overall number of citations (118), although the citation ratio per 

document was slightly lower due to the larger volume of publications. Meanwhile, 2023 

exhibited the lowest citation performance despite having a comparable number of documents. 

This phenomenon may be attributed to the recency of the publications, which typically require 

more time to accumulate citations. 

Overall, Figure 2 illustrates a positive and progressive growth in the body of literature 

concerning innovation ecosystems in universities. The quality and visibility of publications 

appear to be most prominent in 2021 and 2024. These findings provide a strong foundation for 

asserting that research in this field is increasing both in volume and scholarly attention, 

reinforcing the relevance of further exploration into the role of technology and institutional 

strategic alignment in fostering innovation ecosystems within higher education.  

RQ 1. What are the key components of innovation ecosystems in higher education 

institutions? 

The synthesis of 33 peer-reviewed articles indexed in Scopus reveals that the innovation 

ecosystem within universities constitutes a complex system composed of multiple interrelated 

strategic components. Through a Systematic Literature Review (SLR) approach, six key 

components have been identified as foundational pillars in the development and advancement 
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of innovation ecosystems in higher education institutions. A summary six key components see 

table 1.  

Table 1. Component of innovation ecosystem in University 

No. Component Description References 

1 Digital Tech & AI Cloud computing, AI-assisted learning, VR 

simulation, GenAI 

Wu (2024), Zhou (2024), 

Salinas (2024) 

2 Institutional Strategy Alignment through innovation hubs, strategic 

tools like UIC 

Herron (2021), Bangerl (2024) 

3 External Stakeholders Role of industry, science parks, and government 

partners 

Leceta (2021), Löfsten (2024) 

4 Digital Platforms Collaborative environments for knowledge 

building & research 

Tan (2021), Sanabria (2024) 

5 Global Networks Internationalization, EU cooperation, co-

publications 

Dosso (2023), Grdzelidze 

(2024) 

6 SDG Alignment Innovation targets aligned with sustainability 

metrics 

 

 

3.1. Digital Technology and Artificial Intelligence (AI) 

Technology serves as the foundational pillar in shaping modern innovation ecosystems 

within universities (Wu, 2024). Underscores the importance of developing talent training 

models based on digital intelligence by leveraging big data and cloud computing technologies. 

This approach enables personalized learning and enhances the effectiveness of educational 

processes. Meanwhile, J. Zhou et al., (2024) explore the role of virtual simulation in fostering 

students' sustainable learning behaviors, particularly within the context of 3D design-based 

learning. The study highlights that spatial ability and flow experience, both mediated by 

technology, significantly influence the sustainable adoption of educational technologies. 

Furthermore, (Salinas-Navarro et al., 2024) demonstrate that Generative Artificial 

Intelligence (GenAI) functions not only as a cognitive support tool but also as a partner in 

experiential learning and authentic assessment. GenAI contributes to the creation of more 

meaningful, learner-centered educational experiences. 

3.2. Institutional Strategies and Policies 

The success of an innovation ecosystem does not rely solely on technological infrastructure 

but also on structured institutional strategies. Herron & Wolfe, (2021) describe how the 

innovation hub at Anderson University effectively aligned digital transformation with national 

standards and the practical needs of K-12 educators through a professional program grounded 

in design thinking and emerging technologies. Additionally, Bangerl et al., (2024) developed 

the University Innovation Canvas (UIC) as a tool to support sustainable and user-oriented 

educational technology innovations. The UIC facilitates the alignment between bottom-up 

initiatives and the strategic vision of the university. 
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3.3. Engagement of External Stakeholders (Industry, Government, Community) 

Cross-sector collaboration is a vital component in building university innovations that are 

relevant and impactful. (Leceta & Könnölä, 2021), in their study of EIT Digital, elaborate on 

the concept of an entrepreneurial innovation ecosystem that integrates universities, research 

institutions, industries, and startups into a unified innovation community. In a similar vein, 

(Löfsten & Klofsten, 2024), through a survey of 120 European Science Parks (SPs), affirm that 

the presence of university-industry liaison offices within SPs enhances research collaboration, 

provides career opportunities for students, and strengthens alumni networks. These findings 

suggest that geographical and institutional proximity to external actors significantly influences 

university innovation dynamics. 

3.4.Digital Platforms for Collaborative Learning and Research 

Digital platforms not only support learning activities but also strengthen the knowledge 

creation process. Tan et al., (2021) discuss the development of Knowledge Building through 

the Knowledge Forum, a platform that enables school and university students to engage in 

knowledge creation akin to research laboratory settings. Propose an AI-based platform rooted 

in Active and Transformational Learning (ATL), designed to address the challenges of the 

Fourth Industrial Revolution (Sanabria-Z & Olivo, 2024). The platform adopts a user-centered 

design and co-creation approach, facilitating personalization and collaboration in solving 

complex problems innovatively. 

3.5. International Collaboration and Global Innovation Networks 

International collaborations through programs such as Erasmus+, the Jean Monnet Center, 

and involvement in Sustainable Development Goals (SDGs) have positioned Caucasus 

University as an active contributor to transnational innovation ecosystems (Grdzelidze & 

Akobia, 2024). Rather than relying solely on formal regional integration, the university has 

leveraged multilateral partnerships to strengthen its third mission community engagement, 

lifelong learning, and knowledge transfer. This case exemplifies how global academic 

networks and shared development agendas can enhance institutional innovation capacity and 

research relevance across borders. Similarly, Leceta and Könnölä (2021) emphasize that the 

success of entrepreneurial innovation ecosystems like EIT Digital depends significantly on 

adaptive governance, international networking, and ecosystem alignment. These elements 

enable universities to transcend local boundaries and integrate into broader European 

innovation landscapes, thereby accelerating the transfer of knowledge and technology. 

3.6. Sustainable Development Goals (SDGs) 

A growing commitment to sustainable development has emerged as a critical strategic 

orientation within contemporary research and innovation policy. One effective mechanism for 

operationalizing this commitment is through the utilization of bibliometric data to 

systematically map institutional contributions to the United Nations Sustainable Development 

Goals (SDGs). As demonstrated by Pertiwi et al., (2024), scientific publication analysis offers 
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valuable insights into how universities align their research outputs with specific SDG targets, 

thereby reinforcing the role of higher education institutions as agents of global sustainability. 

Their findings indicate significant involvement in SDG 7 (Affordable and Clean Energy), SDG 

9 (Industry, Innovation and Infrastructure), and SDG 12 (Responsible Consumption and 

Production), although contributions to social SDGs such as gender equality remain limited. 

RQ 2 How does technology support the formation and development of such ecosystems? 

Technology plays a critical role in supporting the formation and development of innovation 

ecosystems within higher education institutions. Based on the synthesis of 33 reviewed Scopus-

indexed articles, it is evident that technology serves not only as a supporting tool but also as an 

enabler and a primary driver of transformation in higher education. 

First, technology facilitates the transformation of learning and human resource 

development. In higher education, the use of advanced technologies such as Artificial 

Intelligence (AI), virtual simulation, and Generative AI (GenAI) underscores the importance 

of big data and cloud computing in designing intelligence-driven training models for students 

(Wu, 2024) Furthermore, Xianchao et al., (2024) emphasize that 3D-based simulation software 

can enhance students’ flow experience and promote sustainable learning effectiveness, 

particularly in digital design education. (Salinas-Navarro et al., 2024) further argue that GenAI 

functions not merely as a writing assistant, but as a pedagogical partner in experiential learning 

and authentic assessment. 

Second, technology contributes to the improvement of assessment and accreditation 

processes in higher education. Celis & Véliz, (2022), in their study on Chilean graduate 

programs, reveal that digitally driven accreditation systems enhance academic quality, 

although further alignment with multidisciplinary program contexts remains necessary. 

Third, digital technology fosters inter-institutional collaboration and research 

internationalization key components of a robust innovation ecosystem. Dosso et al. (2023) 

found that international co-publications between African and European researchers are 

facilitated by digital connectivity. Similarly, Pertiwi et al., (2024) utilized bibliometric data 

from SciVal and VOSviewer to map institutional contributions to the Sustainable Development 

Goals (SDGs) through digital scientific publications. 

Fourth, at the level of infrastructure and governance, technology enhances campus 

management efficiency through smart building approaches and the application of the Internet 

of Things (IoT). Zang et al., (2022) demonstrate that although university buildings may achieve 

green building certifications, significant performance gaps in technological systems persist due 

to insufficient post-commissioning management support. A summary of these findings related 

to the second research question is presented in Table 2.  Technologies Supporting Innovation 

Ecosystems in Universities. 
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Table 2. Technologies Supporting Innovation Ecosystems in Universities. 

No. Technologies  Description References 

1. AI, Virtual Simulation, 

and GenAI 

Enabling personalized learning, digital talent 

training, and enhanced flow experience in 

education through advanced digital tools. 

Wu (2024); Zhou et al. 

(2024); Salinas-

Navarro et al. (2024) 

2. Digital Accreditation 

Systems 

Improving academic quality and aligning 

accreditation with institutional development, 

with challenges in multidisciplinary integration. 

Celis & Véliz (2022) 

3. Digital Platforms for 

Research Collaboration 

Facilitating inter-institutional and international 

research networks; supporting co-publication 

and knowledge mapping through digital 

bibliometrics. 

Dosso et al. (2023); 

Pertiwi et al. (2024) 

4. Smart Campus 

Management (IoT and 

Smart Building Systems) 

Enhancing resource efficiency and 

sustainability; addressing challenges related to 

technology performance gaps and post-

commissioning support. 

Zang et al. (2022) 

Source: Reseacher, 2025 

RQ 3 What extent does institutional strategic alignment influence the success of innovation 

initiatives? 

The synthesis of 33 Scopus-indexed articles in this study reveals that the degree of strategic 

alignment at the institutional level has a significant impact on the success of innovation in 

higher education environments. Strategic alignment refers to an institution's ability to 

synchronize its vision, policies, and strategic direction with the innovative initiatives being 

developed, whether at the level of academic programs or across the broader institutional 

landscape. 

Herron & Wolfe, (2021) provide a concrete example of how strategic alignment can serve 

as a catalyst for impactful innovation. Their study demonstrates that the success of a 

technology-driven digital master's program at Anderson University heavily relied on the 

alignment between the university’s vision and the needs of K–12 education practitioners. By 

employing a design thinking approach, the program effectively bridged the gap between the 

educational sector and technological demands through strategic partnerships. 

In the context of sustainable and user-oriented innovation development, Bangerl et al., 

(2024) highlight the importance of the University Innovation Canvas (UIC) as a tool to align 

grassroots innovation initiatives with institutional strategic direction. The UIC has been shown 

to assist innovation teams in understanding how their projects directly contribute to the 

university’s long-term goals, including digital transformation and sustainability. 

Conversely, the study by Celis & Véliz, (2022) in Chile underscores the negative 

consequences of misalignment. Their findings indicate that graduate programs seeking to 

become more multidisciplinary often face barriers due to national accreditation standards that 

remain strongly discipline-based. As a result, cross-disciplinary curriculum innovation is 
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hindered, leaving institutions with the dilemma of maintaining accreditation status while 

pursuing necessary programmatic reforms. 

In conclusion, the greater the degree of strategic alignment between institutional vision, 

external stakeholder needs, and internal innovation pathways, the higher the likelihood of 

successful and sustainable innovation outcomes. On the other hand, misalignment or strategic 

fragmentation may pose serious obstacles for institutions in building adaptive and responsive 

innovation ecosystems. A summary of these findings is presented in Table 3. 

Table 3. The Role of Strategic Alignment in Supporting Innovation Success in 

Universities 

No. Source Context Findings Implication 

1 Herron & 

Wolfe 

(2021) 

Anderson University 

– Digital Master’s 

Program 

Alignment between institutional 

vision and K–12 practitioner needs 

enabled a successful, tech-integrated 

program 

Strategic alignment 

bridges institutional goals 

with external demands 

2 Bangerl et 

al. (2024) 

University 

Innovation Canvas 

(UIC) in higher 

education 

UIC facilitates bottom-up 

innovations that are aligned with 

university’s long-term strategy 

Tools like UIC support 

strategic coherence in 

user-oriented educational 

innovation 

3 Celis & 

Véliz 

(2022) 

Postgraduate 

programs in Chile 

Misalignment between rigid national 

accreditation standards and 

multidisciplinary aspirations 

hindered innovation 

Lack of strategic 

alignment can constrain 

cross-disciplinary 

curriculum reform 

4. Conclusion and Recommendations 

The innovation ecosystem within universities is inherently complex and multi-actor, 

comprising six key components: digital technologies and artificial intelligence (AI), 

institutional strategies, external collaborations, digital platforms, global innovation networks, 

and alignment with the Sustainable Development Goals (SDGs). Technology plays a strategic 

role in shaping adaptive learning environments, promoting research collaboration, and 

supporting data-driven campus management. Strategic institutional alignment is a critical 

determinant of the success of innovation initiatives. In the absence of coherent strategic 

support, innovation efforts are likely to be hindered or unsustainable. Therefore, cross-sectoral 

collaboration, the adoption of advanced technologies, and well-integrated strategic planning 

constitute the foundational pillars for building a robust innovation ecosystem in higher 

education. 

Universities should strengthen the alignment between institutional vision and technological 

development, particularly in the design of digital platforms and AI-based learning strategies. It 

is essential to establish stronger collaborative mechanisms with industry, government, and local 

communities in order to expand the societal and economic impact of innovation. Continuous 

investment is required in human resource capacity-building and digital infrastructure 

development to effectively support institutional transformation and innovation sustainability.  



   Received: 22-01-2025                           Revised: 19-04-2025                             Accepted: 04-07-2025 

 43 
Volume 49 Issue 3 (July) 

https://powertechjournal.com 

Future studies should explore more deeply the mechanisms of coordination and governance 

of innovation across departments and units within universities. Empirical research is needed to 

examine the causal relationship between digital strategies and institutional innovation 

outcomes, providing a stronger evidence base for policy and strategic decision-making. 

Comparative studies across countries or universities, particularly within the Triple Helix 

framework and the context of SDG alignment, will enrich global understanding of how 

innovation ecosystems evolve in higher education. 
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