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Abstract—This paper explores the transformative potential of 

university-industry collaboration through the adoption of 

ecosystem models. Traditional linear models of engagement are 

increasingly insufficient to meet the complex demands of 

today’s industries, which require diverse expertise, 
comprehensive solutions, and agility in innovation. The 

ecosystem approach fosters collaboration between universities 

and a consortium of related stakeholders, enabling the delivery 

of end-to-end solutions to industry challenges. By integrating 

research, knowledge transfer, and market-oriented strategies, 

this model accelerates innovation, mitigates risks, and expands 

market opportunities. Furthermore, it promotes resource 

optimization, long-term sustainability, and talent pool 

enrichment, positioning universities as vital contributors to 

industry competitiveness. Through case studies and analysis, 

this paper highlights how ecosystem-based collaboration 
enhances industry engagement, providing a roadmap for 

unlocking innovation and market potential. 
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I. INTRODUCTION 

N the contemporary era of technological advancement and 

market globalization, the relationship between universities 

and industries has gained increasing significance. Universities, 

as centers of research and innovation, play a pivotal role in 
generating new knowledge and developing cutting-edge 

technologies, while industries serve as the practical ground for 

applying these innovations to create economic value. However, 

the traditional models of university-industry collaboration, 

which often operate in a linear and transactional manner, are 

becoming insufficient to address the growing complexities of 

today’s industries. Rapid technological shifts heightened global 

competition, and the demand for sustainable solutions have 

driven the need for more dynamic and comprehensive modes of 

collaboration. 

The traditional linear models typically involve knowledge 

transfer through straightforward processes such as licensing, 

consultancy, or contract research. While these methods offer 

valuable exchanges, they often fall short in addressing the full 

spectrum of industry needs, which range from innovative 

solutions to complex challenges, risk management, and long-

term sustainability. The limitations of these models stem from 

their inability to fully leverage the diverse capabilities that 

universities can offer, often leading to missed opportunities for 

deeper, more impactful collaborations. In response to these 
challenges, the ecosystem approach to university-industry 

collaboration has emerged as a more integrated and holistic 

model. 

An ecosystem approach brings together multiple 

stakeholders — including universities, industries, government 

bodies, and other relevant actors — into a collaborative 

network. This model is designed to provide end-to-end 

solutions by drawing upon the strengths of each participant. 

Universities contribute cutting-edge research and talent, 

industries offer practical applications and market access, while 

governments and regulatory bodies help navigate legal and 

policy frameworks. The synergy created within such 
ecosystems enables more agile responses to the complex and 

multifaceted problems industries face today. By encouraging 

continuous knowledge exchange and co-creation, the 

ecosystem approach also fosters innovation acceleration, risk 

mitigation, and market expansion. 
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Figure 1 The ecosystem of industry engagement 

In the ecosystem depicted in Figure 1 The ecosystem of 

industry engagement, the university business unit holds a 

unique position, acting as a bridge between the academic realm 

and the industrial landscape. As a leader of solution ecosystem, 
it can play a pivotal role in orchestrating the collaboration 

among diverse stakeholders, including hardware and software 

companies, consulting firms, project management companies, 

investors, contractors, and industry clients. 

The key roles and responsibilities of the university business 

unit includes: 

1. Visionary Leadership: The university business unit can 

set an overarching vision for the ecosystem, defining its 

goals, objectives, and strategic direction. This involves 

identifying emerging industry trends, anticipating future 

challenges, and articulating a compelling value proposition 

for the ecosystem. 

2. Knowledge Hub and Innovation Catalyst: Leveraging 

its research capabilities and academic expertise, the univer-

sity-business unit can serve as a knowledge hub, facilitat-

ing the exchange of ideas, best practices, and cutting-edge 

research findings among ecosystem members. This fosters 

a culture of innovation and continuous learning. 

3. Collaboration Facilitation: The business unit can actively 

promote collaboration among ecosystem members, en-

couraging the formation of partnerships, joint ventures, and 

consortia. This can involve organizing workshops, sympo-

siums, and networking events to connect stakeholders and 

create opportunities for cross-disciplinary collaboration. 

Moreover, the adoption of ecosystem models supports long-

term sustainability through resource optimization and talent 

pool enrichment, allowing universities to play a more active 

role in driving industry competitiveness. This paper argues that 
by transitioning to ecosystem-based collaborations, both 

universities and industries can unlock new potentials for 

innovation and market growth. Through a detailed examination 

of case studies and strategic analysis, the paper highlights the 

transformative impact of this approach and provides insights 

into its practical implementation. 

A. Contextualization of University-Industry Collaboration 

In today’s fast-paced, globalized economy, the collaboration 

between universities and industries has become a cornerstone 

of technological advancement and economic growth. Universi-
ties serve as hubs for cutting-edge research and knowledge cre-

ation, while industries translate these innovations into mar-ket-

able products and services. However, the traditional linear mod-

els of collaboration—where universities conduct research and 

industries adopt the results—are proving insufficient to address 

the multifaceted challenges industries now face. These models 

often lack flexibility, cross-disciplinary integration, and the 

ability to respond rapidly to shifting market demands. As indus-

tries confront heightened global competition, rapid technologi-

cal changes, and sustainability pressures, there is a growing 

need for more integrated and dynamic collaboration models that 

go beyond transactional interactions, fostering deeper engage-

ment and co-creation. 

B. Problem Statement 

Industries today are grappling with unprecedented 

challenges, including rapid technological advancements, global 

competition, and the pressing need for sustainable practices. 
These factors demand continuous innovation, efficient use of 

resources, and agile responses to market shifts. Traditional 

university-industry collaboration models, which are often 

transactional and linear, fail to address these complexities. 

These models typically focus on short-term goals, offering 

limited integration across different disciplines or stakeholders, 

and are slow to adapt to evolving industry needs. As a result, 
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industries are left without the comprehensive, multidisciplinary 

solutions necessary to stay competitive and meet sustainability 

goals. There is a pressing need for a new model of collaboration 

that integrates diverse expertise, accelerates innovation, and 
enables long-term, flexible partnerships. Ecosystem models, 

which involve a consortium of stakeholders, offer a promising 

approach to bridging these gaps, fostering deeper collaboration 

and mutual growth. 

C. Objective of the Paper 

This paper aims to propose and evaluate the benefits of 
adopting an ecosystem-based approach to university-industry 

collaboration. As industries face growing complexities that re-

quire more comprehensive and agile responses, traditional col-

laboration models fall short. The ecosystem model, which inte-

grates universities with a consortium of related stakeholders, 

provides a more dynamic and holistic solution to these chal-

lenges. By fostering deeper, multidisciplinary partnerships, this 

approach accelerates innovation, mitigates risks, and enhances 

market opportunities. The paper will explore how this model 

optimizes resource use, enriches talent pools, and promotes 

long-term sustainability, ultimately positioning universities as 
key drivers of industry competitiveness. Through theoretical 

analysis and case studies, the paper will offer insights into the 

transformative potential of ecosystem-based collaboration. 

II. THEORETICAL FRAMEWORK: ECOSYSTEM MODELS IN 

COLLABORATION 

A. Definition and Key Elements of Ecosystem Models 

Ecosystem models in university-industry collaboration 

represent a shift from traditional, linear engagement to a more 

integrated, multi-stakeholder approach. These models bring 

together universities, industries, government entities, and other 

organizations in a collaborative framework designed to address 

complex, real-world challenges. Unlike conventional models 

that focus on isolated partnerships, ecosystem models leverage 

the collective expertise of diverse stakeholders, allowing for the 

co-creation of solutions across disciplines and sectors. Key 

elements include shared resources, open communication 

channels, and mutual knowledge exchange, all aimed at 

accelerating innovation, optimizing resource use, and fostering 
long-term relationships. This collaborative network not only 

enhances flexibility but also ensures that the resulting 

innovations are more comprehensive, sustainable, and market-

ready, benefiting all involved parties. 

B. Theoretical Background 

The concept of ecosystem models in university-industry 

collaboration builds on several existing theories and 

frameworks that emphasize the importance of integrated, multi-

stakeholder approaches to innovation and knowledge transfer. 

One key framework is the “triple helix” model, which 

highlights the interaction between university, industry, and 

government as drivers of innovation (Ranga et al., 2017).[62] 

This model underscores the value of collaboration among these 

sectors, facilitating not just knowledge exchange but also co-

creation of solutions tailored to market needs. The triple helix 

is an essential theoretical foundation for ecosystem models, as 

it emphasizes the intertwining of various stakeholders in 

innovation processes. 

Ecosystem models also draw on the theory of open innova-
tion, where knowledge is shared across organizational bounda-

ries to accelerate the development of new products and services 

(Mascarenhas et al., 2018).[57] Open innovation encourages in-

dustries to collaborate more closely with universities and other 

research institutions, thereby tapping into external sources of 

knowledge and expertise (Striukova and Rayna, 2015).[67] This 

framework supports the notion that universities can no longer 

be seen merely as knowledge providers; instead, they must ac-

tively engage with industries to drive innovation through col-

laborative ecosystems (Costa et al., 2021).[14] 

Moreover, the consortium-based approach in ecosystem 

models aligns with theories of knowledge transfer and strategic 
partnerships. In these models, universities act as integrators, 

facilitating the flow of knowledge across various sectors while 

also adapting research to meet practical industry needs 

(Tolstykh et al., 2021).[68] Such partnerships are increasingly 

recognized for their potential to reduce innovation risks by 

pooling resources and expertise (Cross and McConnell, 

2017).[15] Knowledge transfer is further enhanced by work-

integrated learning and internships, which create direct 

channels for the exchange of skills and knowledge between 

academia and industry (Jackson, 2016).[27] 

Consortium models, another key component of ecosystem 
collaborations, are highlighted in the literature as vital 

structures for aligning multiple stakeholders towards common 

goals. By forming these consortia, universities can integrate 

their research output with market-driven demands, thereby 

enhancing innovation and reducing time-to-market (Frølund et 

al., 2018).[21] Studies show that ecosystem consortia, by 

involving multiple actors, can also foster social innovation, 

which addresses broader societal challenges in addition to 

commercial goals (Oliver, 2022).[59] 

Awasthy et al. (2020) highlight the need for structured 

frameworks to improve university-industry collaborations.[2] 

They emphasize that traditional models often fail due to a lack 
of alignment in goals, timelines, and expected outcomes 

between universities and industries. These misalignments 

create bottlenecks in innovation processes, making ecosystem 

models, which promote continuous, integrated engagement, 

more attractive. By involving a diverse group of stakeholders, 

these models ensure that innovation is driven by a shared vision 

and mutual benefits. 

Perkmann et al. (2013) underscore the value of academic 

engagement in industry-related projects.[60] They argue that 

academic commercialization, such as patenting or startup 

creation, is more effective when academic researchers are 
embedded within broader ecosystems that provide the 

necessary resources, networking opportunities, and market 

knowledge. Ecosystem models, with their multi-actor 

collaboration, provide a fertile environment for these activities, 

bridging the gap between research outputs and market needs. 
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Galib et al. (2015) analyze the drivers of academic 
involvement in industry collaborations and suggest that 

institutional support is critical.[22] Universities that foster a 

culture of collaboration, supported by dedicated offices or 

policies, are better positioned to engage effectively with 

industries. In this context, the ecosystem model allows 

universities to act as central hubs, facilitating collaborations not 

just with industries but with government bodies and NGOs as 

well, driving collective innovation efforts. 

Cai et al. (2019) highlight the importance of transdisciplinary 

approaches in ecosystem models, noting that innovation today 

requires inputs from diverse fields such as social sciences, 

artificial intelligence, and engineering.[12] By involving a 
consortium of stakeholders from these disciplines, ecosystem 

models break down traditional silos, fostering more innovative 

and robust solutions. This transdisciplinary collaboration 

enhances the ability of industries to address complex, 

multifaceted challenges. 

Schiuma and Carlucci (2018) also emphasize the importance 

of managing strategic partnerships.[65] Their research outlines 

how well-managed university-industry partnerships within 

innovation ecosystems can lead to enhanced resource 

optimization, faster innovation cycles, and more sustainable 

outcomes. This aligns with the idea that ecosystem models, by 
pooling resources and expertise from various actors, can reduce 

inefficiencies and increase the likelihood of successful 

innovation. 

Ferns et al. (2016) explore work-integrated learning as a tool 

for strengthening university-industry ties, which is a key feature 

of ecosystem models.[20] By embedding students and 

researchers within industry settings, universities facilitate not 

just knowledge transfer but also the development of a skilled 

workforce ready to tackle industry challenges. These 

interactions within an ecosystem allow for ongoing feedback 

loops, where academic research can be directly informed by 

industry needs. 

Perkmann et al. (2011) provide empirical evidence that 

faculty quality positively correlates with the effectiveness of 

university-industry collaborations.[61] High-quality research 

outputs, combined with strategic collaborations, can 

significantly enhance industry engagement. In an ecosystem 

model, where universities act as integrators of knowledge, the 

quality of academic input is crucial for driving innovation that 

meets industry standards and expectations. 

Bramwell et al. (2012) examine how university-industry 

knowledge transfer plays a critical role in regional economic 

development.[3] Ecosystem models can further amplify this 
impact by fostering collaborations that extend beyond 

individual industries to involve regional governments and 

community organizations. This creates a more holistic approach 

to innovation, where economic, social, and environmental 

factors are considered in tandem. 

Jin-fu (2010) discusses the framework of a university-

industry cooperation innovation ecosystem,[29] identifying 

factors such as governmental support, market-oriented policies, 

and the integration of industry feedback into academic research. 
These factors are fundamental to the success of ecosystem 

models, which rely on a symbiotic relationship between 

academia, industry, and government to foster innovation and 

reduce risks. 

Shvetsova and Lee (2021) focus on the concept of living labs 

within university-industry ecosystems, particularly in the 

context of South Korea.[66] Living labs provide a collaborative 

space where universities and industries co-create and test 

solutions in real-world environments. This experiential, 

iterative approach to innovation is a hallmark of ecosystem 

models, enabling faster problem-solving and more market-

relevant outcomes. 

Chirumalla et al. (2018) explore the role of social media 

engagement strategies in connecting research and development 

(R&D) interfaces within the manufacturing industry.[13] 

Ecosystem models, by leveraging digital tools such as social 

media, enhance the ability of academic and industry partners to 

communicate, collaborate, and share insights. This enhances 

the real-time adaptability and responsiveness of these 

collaborations. 

Sassi and Mshenga (2024) explore university-industry 

collaborations in the context of African higher education,[64] 

emphasizing the untapped potential for innovation in 
agricultural faculties. Their research suggests that ecosystem 

models, by integrating universities with local industries and 

government bodies, can significantly enhance innovation and 

address region-specific challenges. This is particularly relevant 

in regions with unique socio-economic landscapes, where 

traditional models of collaboration may not fully capture the 

local needs and opportunities. 

Yang et al. (2021) analyze the role of government-university-

industry alliances in fostering cleantech innovation within a 

green innovation ecosystem.[69] They argue that such 

ecosystems are essential for addressing global sustainability 

challenges, as they enable the co-creation of environmentally 
friendly technologies through close collaboration between all 

stakeholders. Ecosystem models thus provide a framework for 

addressing both market needs and societal challenges such as 

climate change. 

Giones (2019) provides insights from an industry 

perspective, suggesting that firms are more likely to engage 

with universities when they perceive a clear path to 

commercialization and value creation.[23] Ecosystem models 

help bridge this gap by aligning academic research with 

industry objectives, fostering trust, and promoting joint 

ventures that drive market expansion. 

Tolstykh et al. (2021) explore the role of universities as 

knowledge integrators within cross-industry ecosystems.[68] 

They argue that universities, by acting as hubs within these 

ecosystems, can facilitate the transfer of knowledge across 

different sectors, leading to more holistic and innovative 

solutions. This highlights the versatility of ecosystem models in 

fostering collaborations that span multiple industries and 

academic disciplines. 
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Table 1 Literature study summary 

Theme/Argument/Key Point Reference’s short summary 

Frameworks and Models for University-

Industry Collaboration 

Awasthy et al. (2020) [2]: Proposes a structured framework for improving university-industry 

collaboration through alignment of goals, timelines, and outcomes. 

Perkmann et al. (2013) [60]: Discusses the commercialization of academic research and its integration 

into industry through strategic collaboration. 

Transdisciplinary and Multidisciplinary 

Approaches in Ecosystem Models 

Cai et al. (2019) [12]: Advocates for transdisciplinary approaches that involve integrating social 

sciences, AI, and engineering within ecosystem models to foster innovation. 

Tolstykh et al. (2021) [68]: Explores the role of universities as knowledge integrators in cross-industry 

ecosystems. 

Importance of Strategic Partnerships and 

Stakeholder Management 

Schiuma & Carlucci (2018) [65]: Highlights how strategic partnerships in ecosystem models enhance resource 

optimization and accelerate innovation. 

Frølund et al. (2018) [21]: Discusses developing successful strategic partnerships with universities to 

promote innovation in industries. 

Work-Integrated Learning and Talent 

Development 

Ferns et al. (2016) [20]: Explores how work-integrated learning enhances university-industry 

collaboration by embedding students within industry settings. 

Jackson (2016) [27]: Focuses on international students and the role of work-integrated learning in 

deepening industry engagement. 

Quality of Academic Research and Faculty 

as Drivers of Collaboration 

Perkmann et al. (2011) [61]: Shows that faculty quality is a significant driver of successful university-

industry collaborations. 

Regional and Economic Impact of 

University-Industry Collaboration 

Bramwell et al. (2012) [3]: Emphasizes the role of university-industry knowledge transfer in fostering 

regional economic development. 

Innovation Ecosystems in University-

Industry Collaboration 

Jin-fu (2010) [29]: Identifies key factors (government support, industry feedback) in fostering 
innovation ecosystems. 

Shvetsova & Lee (2021) [66]: Discusses living labs in South Korea as part of university-industry 

cooperation to co-create and test solutions in real-world environments. 

Social media and Digital Tools in Ecosystem 

Collaboration 

Chirumalla et al. (2018) [13]: Explores social media strategies in connecting R&D interfaces between 

universities and industries, enhancing real-time communication and 

collaboration within an ecosystem. 

Sustainability and Green Innovation 

Ecosystems 

Yang et al. (2021) [69]: Discusses how government-university-industry alliances in green innovation 

ecosystems foster cleantech innovation. 

Institutional Support and Culture for 

Collaboration 

Galib et al. (2015) [22]: Analyzes how institutional support and culture promote university-industry 

collaboration, especially within an ecosystem approach where universities 

act as central hubs. 

Drivers of University Engagement from 

Industry Perspective 

Giones (2019) [23]: Suggests that industries are more likely to engage with universities when 

there is a clear path to commercialization and value creation, and that 

ecosystem models align academic research with industry objectives. 

Strategic and Holistic View of Innovation 

Ecosystems 

Oliver (2022) [59]: Presents a holistic view of ecosystems for innovative collaborations within 

university-industry consortia.  

Costa et al. (2021) [14]: Emphasizes open innovation and the role of ecosystem models in enhancing 

firm performance through strategic collaborations. 

Government and Policy Support for 

Innovation Ecosystems 

Ranga et al. (2017) [62]: Focuses on Japan’s transition to innovation ecosystems through university-

industry cooperation, highlighting the importance of government support. 

Open Innovation Models and University-

Industry Knowledge Exchange 

Striukova & Rayna (2015) [67]: Discusses open innovation models and how they enhance knowledge 

exchange between universities and industries in the UK, contributing to 

innovation ecosystems. 

University as Central Hubs for Innovation 
Cross & McConnell (2017) [15]: Highlights how research universities act as hubs in university-industry 

ecosystems, facilitating innovation through partnerships. 

Addressing Region-Specific Challenges in 

University-Industry Collaboration 

Sassi & Mshenga (2024) [64]: Examines how ecosystem models in African agricultural faculties can help 

address region-specific challenges and promote innovation. 

Integrating Academic and Industry 

Objectives within Ecosystem Models 

Awasthy et al. (2020) [2]: Focuses on aligning academic and industry objectives for a more productive 

collaboration. 

Perkmann et al. (2013) [60]: Discusses strategies for integrating academic commercialization goals within 
broader industry collaboration frameworks. 

Drivers of Cleantech and Green Technology 

Innovation through Ecosystems 

Yang et al. (2021) [69]: Emphasizes the role of alliances in fostering green technology innovation 
through university-industry ecosystems. 

Resource Optimization through Ecosystem 

Models 

Schiuma & Carlucci (2018) [65]: Discusses how ecosystem models enhance resource optimization and 

sustainability in university-industry collaborations. 
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C. Comparative Analysis 

Ecosystem models of university-industry collaboration pre-

sent a transformative shift compared to traditional linear mod-

els. Traditional models often rely on direct, transactional rela-

tionships between a university and a single industry partner, 

with a focus on short-term, project-specific outcomes. In con-

trast, ecosystem models bring together multiple stakeholders, 
including government bodies, research institutions, startups, 

and large firms, to co-create value and address complex chal-

lenges. Collaboration dynamics in ecosystems are more fluid, 

fostering continuous interaction, knowledge exchange, and in-

novation across various entities (Awasthy et al., 2020; Perk-

mann et al., 2013).[2][60]  These models offer greater flexibility 

and resilience, enabling partners to respond to emerging oppor-

tunities and risks more effectively (Schiuma & Carlucci, 

2018).[65]  Additionally, the outcomes of ecosystem models ex-

tend beyond immediate technical solutions, promoting long-

term sustainability, resource optimization, and broader market 
expansion, as opposed to the narrow scope of traditional part-

nerships (Cai et al. 2019; Jin-fu, 2010).[12][29] 

III. UNIVERSITY-INDUSTRY COLLABORATION IN AN 

ECOSYSTEM CONTEXT 

A. Diverse Expertise and Comprehensive Solutions 

The ecosystem approach to university-industry collaboration 
thrives on the diversity of expertise that comes from engaging 

multiple stakeholders across different sectors. Unlike tradi-

tional models where collaborations are often confined to a bi-

lateral relationship, ecosystem models incorporate a consortium 

of stakeholders such as government entities, research institu-

tions, startups, and established corporations (Perkmann et al., 

2013; Awasthy et al., 2020).[60][2]  This cross-pollination of 

ideas creates a fertile ground for comprehensive problem-solv-

ing, where each stakeholder contributes their specialized 

knowledge to address complex industry challenges. 

For instance, in the study by Cai et al. (2019),[12]  it was 

shown that Japanese innovation ecosystems succeeded in ad-
dressing multifaceted problems, including transitioning to sus-

tainable energy, by leveraging the combined expertise of aca-

demic, governmental, and private sectors. Similarly, Jin-fu 

(2010) noted that university-industry ecosystems provide more 

than technical solutions;[29] they enable the development of ho-

listic strategies that encompass market, regulatory, and social 

considerations. This synergy enhances the ability to provide 

end-to-end solutions that not only meet immediate industry 

needs but also anticipate future challenges. In essence, by pool-

ing diverse expertise, ecosystem collaborations become more 

resilient, innovative, and capable of delivering comprehensive 
solutions that would be unattainable through isolated efforts 

(Ferns et al., 2016).[20] 

B. Innovation Acceleration and Risk Mitigation 

Incorporating multiple stakeholders into a collaborative eco-

system creates a more dynamic and agile environment for inno-

vation, leading to accelerated cycles of development and market 
entry. One of the key advantages of this model is its ability to 

reduce the risks traditionally associated with innovation. By in-
tegrating insights from both academia and industry early in the 

research and development process, ecosystem models ensure 

that innovations are not only technically sound but also market-

ready (Schiuma & Carlucci, 2018; Awasthy et al., 2020).[65][2] 

For example, Cai et al. (2019)[12] demonstrated how collabo-

rative ecosystems in Japan minimized risks by involving regu-

latory bodies and end-users from the onset, ensuring that inno-

vations complied with market standards and customer needs. 

Additionally, Perkmann et al. (2013)[60] and Chirumalla et al. 

(2018)[13] observed that by engaging marketing and R&D teams 

in ecosystem-driven collaborations, industries could quickly 

pivot their innovation strategies to align with emerging market 
trends, reducing the risks of technological obsolescence. This 

flexible approach also spreads the financial and operational 

risks across the ecosystem, enabling more ambitious projects to 

be undertaken without overburdening a single partner. In sum, 

innovation acceleration and risk mitigation in ecosystem col-

laborations allow industries to stay competitive in fast-evolving 

markets. 

C. Market Expansion and Resource Optimization 

Market expansion and resource optimization are two critical 

advantages of adopting an ecosystem model for university-in-

dustry collaboration. In a traditional setting, the resources, such 

as financial investment, technology, and human capital, are of-

ten concentrated in one organization. However, an ecosystem 

approach facilitates the sharing of resources across multiple 

stakeholders, thereby optimizing the use of these assets. Ac-

cording to Schiuma & Carlucci (2018),[65]  this model allows 

for more efficient allocation of resources, as universities and 
industry partners can access a wider range of tools, infrastruc-

ture, and expertise without bearing the full cost burden. 

Moreover, ecosystem collaborations enable industries to 

penetrate new markets by leveraging the collective knowledge 

and networks of all stakeholders involved. For instance, 

Perkmann et al. (2013)[60] found that when universities engage 

with diverse partners, their innovations are more likely to be 

commercialized in broader markets. In their review of U.S. and 

European collaborations, Costa et al. (2021)[14] observed that 

cross-industry ecosystems significantly expanded market 

opportunities by addressing the regulatory and logistical 
challenges of entering foreign markets. Similarly, Wang 

(2010)[29] pointed out that Chinese ecosystems fostered rapid 

market growth by aligning academic research with industry 

needs and governmental support, thereby enabling industries to 

scale more effectively. This expanded market reach, coupled 

with the optimized use of resources, makes the ecosystem 

model a compelling framework for future collaboration. 

D. Talent Pool Enrichment 

One of the most significant benefits of ecosystem-based 

university-industry collaborations is the enrichment of the 

talent pool. These collaborations offer a unique environment 

where students, researchers, and professionals gain exposure to 

real-world problems, cutting-edge technology, and cross-

industry knowledge. Through internships, collaborative 

projects, and knowledge-sharing initiatives, ecosystem models 
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foster the development of highly skilled professionals equipped 

to navigate complex industrial challenges (Awasthy et al., 

2020; Perkmann et al., 2013).[2][60] 

The study by Schiuma & Carlucci (2018)[65] emphasized that 
exposure to interdisciplinary projects allows participants to 

develop a more comprehensive skill set, enhancing their 

employability in multiple sectors. In addition, ecosystem 

models promote knowledge transfer not only within academia 

but also across industry partners, creating a continuous learning 

loop that benefits all stakeholders involved (Jin-fu, 2010).[29]  

Universities, through these collaborations, play a crucial role in 

producing industry-ready graduates, thus enriching the talent 

pool available to industry partners (Ferns et al., 2016).[20]  This 

symbiotic relationship not only boosts innovation within the 

ecosystem but also ensures the long-term sustainability of 

industry engagement by consistently providing a steady flow of 

highly skilled professionals (Cai et al. 2019).[12] 

IV. CASE STUDIES AND EMPIRICAL EVIDENCE 

A. Global Case Studies of Successful Ecosystem Models 

Several global case studies underscore the effectiveness of 

ecosystem models in university-industry collaborations. In 
Japan, Ranga et al. (2017)[62] examined the transition to 

innovation ecosystems, demonstrating how universities played 

a pivotal role in fostering innovation by integrating various 

stakeholders, including corporations, government bodies, and 

small enterprises. Their study highlighted how this model 

spurred advancements in technology sectors like renewable 

energy and robotics by aligning academic research with 

industry needs. Similarly, in South Korea, Shvetsova & Lee 

(2021)[66] showcased the role of “living labs” as part of 

university-industry collaborations, where real-world testing 

environments facilitated rapid innovation, especially in the 

fields of smart cities and healthcare technologies. 

In the European context, Costa et al. (2021)[14] studied eco-

systems that promote open innovation through collaboration be-

tween universities and industries in Portugal. They found that 

by adopting open communication channels and fostering trust 

among partners, industries in sectors such as biotechnology and 

IT could tap into the universities’ research capabilities to accel-

erate product development. Meanwhile, Jin-fu (2010)[29] pro-

vided insights into the Chinese ecosystem model, where gov-

ernment support played a significant role in building an envi-

ronment conducive to innovation. His case study on university-

industry collaborations in China’s pharmaceutical industry re-
vealed how ecosystems drove rapid growth by pooling re-

sources and sharing risks across multiple stakeholders. 

In the U.S., Rossoni et al. (2024)[63] documented ecosystem 

collaborations in the automotive and aerospace sectors, high-

lighting the importance of strategic partnerships between uni-

versities, suppliers, and tech firms in addressing complex, 

multi-faceted challenges such as autonomous vehicle develop-

ment. Collectively, these global examples illustrate the versatil-

ity and success of ecosystem models in addressing industry-

specific challenges and advancing technological innovation. 

In the context of author’s previous work, the industry-

university collaboration has been manifested in a number of 

intelligent unmanned systems, particularly underwater 

vehicles, has encompassed extensive research on design, 
control, and real-world testing through collaborative efforts. 

Contributions in robust control for underwater vehicles are 

highlighted in projects on the ITB-Squid Autonomous Under-

water Vehicle, employing control system synthesis to tackle 

stability challenges in underwater environments.[4][5][6][10][11]  

Vision-based distance measurement systems and specialized 

thruster designs for the SHRIMP ROV underscore 

advancements in mission-specific underwater systems, 

addressing tasks such as surveillance and mine 

sweeping.[44][46][47][48] 

The author’s development of hardware-in-the-loop 

simulation platforms for real-time testing has proven vital for 
control validation, enhancing safety and operational reliability 

in autonomous underwater vehicles.[35][40][43][45]  Additionally, 

initiatives in model predictive control for UAVs and hybrid 

systems with obstacle avoidance further demonstrate 

contributions to versatile unmanned platforms, applicable in 

multiple settings.[9][33] 

Beyond vehicle design, the author’s contributions include 

system-level insights into the instrumentation, modeling, and 

modular construction of unmanned systems. Publications cover 

areas such as modular composite drybox hull designs for hybrid 

vehicles and integration of advanced control methodologies to 
improve robustness and autonomy.[11][28][45][49][58]  This work has 

resulted in a well-rounded approach to intelligent unmanned 

systems, spanning theoretical frameworks, practical design, and 

implementation methodologies that have been widely 

recognized in the field.[1][4][5][7][8][9][28] 

The author’s work on UAVs has extensively covered robust 

control methodologies, sensor fault tolerance, cooperative 

control, and autonomous operation. Utilizing the H-infinity 

control framework, contributions include designing robust 

attitude controllers and implementing control systems for 

small-scale autonomous helicopters, which addressed nonlinear 

dynamics and environmental uncertainties, as demonstrated in 
References [16], [17], [18], [34], [52], and [53]. Research on 

system identification modeling and robust predictive control for 

UAV stability and fault tolerance in various operational 

conditions further advances UAV capabilities, particularly in 

the context of autonomous mission reliability.[17][31][32][42][51][54] 

The development of sensor fault-tolerant control and recon-

figurable control architectures enabled UAVs to maintain func-

tionality under component failures, a crucial feature for mis-

sion-critical operations.[37][39][41]  Additionally, innovative ap-

proaches for hybrid simulation models have been used to en-

hance safety and control for UAV applications, specifically for 
control system safety investigations and testing scenarios.[26][56]  

Furthermore, contributions in multi-UAV cooperation include 

behavior-based decentralized control strategies for pursuit-eva-

sion missions, supporting advanced applications in surveillance 

and search-and-rescue operations.[19][36][38] 
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These works highlight the author’s contribution to 
autonomous UAV development, focusing on robust control 

design, fault tolerance, and cooperative UAV applications for 

real-world missions.[16][17][18][19][24][25][30][31][32][33][50] 

B. Key Success Factors 

The success of ecosystem-based collaborations hinges on 

several key factors. First, strategic alignment is crucial. As 
noted by Perkmann et al. (2013) and Schiuma & Carlucci 

(2018),[60][65] successful ecosystems involve careful alignment 

between the goals of universities and industries, ensuring that 

research projects not only advance academic knowledge but 

also meet the market-driven needs of industry partners. This 

strategic alignment accelerates innovation and reduces risks. 

Second, trust and open communication among all 

stakeholders are vital. As Costa et al. (2021)[14] demonstrated, 

fostering transparent communication channels within an 

ecosystem ensures that all partners are aware of ongoing 

projects and can provide input, leading to more refined and 
market-ready innovations. This trust-based interaction enables 

rapid iteration and more effective collaboration. 

Finally, flexibility is essential for long-term success. 

Awasthy et al. (2020)[2] highlighted that ecosystem models 

thrive in dynamic environments where stakeholders can quickly 

adapt to market changes, allowing industries to remain 

competitive. This flexibility also extends to the distribution of 

resources, as Jin-fu (2010)[29] pointed out, enabling ecosystem 

participants to share the financial, technical, and human 

resources needed for complex projects. Together, these success 

factors ensure that ecosystem models lead to sustainable, high-

impact collaborations. 

C. Challenges and Lessons Learned 

Despite the benefits of ecosystem models, challenges can 

arise during implementation. One major obstacle is 

coordinating diverse stakeholders with differing priorities. 

As noted by Awasthy et al. (2020) and Perkmann et al. 

(2011),[2][61] balancing academic goals with industry-driven 
objectives can be difficult, leading to misaligned expectations. 

Lessons from these studies suggest that having clear, upfront 

agreements on roles, expectations, and timelines can mitigate 

this challenge. 

Another common issue is the sustainability of funding and 

resources. In their study of U.S. ecosystems, Rossoni et al. 

(2024)[63] noted that long-term collaborations can falter if there 

is insufficient financial support. To overcome this, successful 

ecosystems, such as those described by Ranga et al. (2017),[62] 

often involve government support, which provides an essential 

backbone for maintaining research activities and ensuring the 

continuous flow of resources. 

Lastly, cultural and organizational differences can impede 

progress. In multinational collaborations, as observed by Costa 

et al. (2021),[14] differing work cultures and business practices 

can create friction. The lesson learned from these case studies 

is the importance of cross-cultural communication training 

and the adoption of shared governance structures to ensure 

smooth coordination across stakeholders. These lessons 

underscore the importance of adaptability and proactive 
management in ensuring the success of university-industry 

ecosystems. 

V. IMPLICATIONS FOR UNIVERSITIES AND INDUSTRIES 

A. For Universities: Enhancing Innovation and Research 

Impact 

Ecosystem models offer significant benefits to universities 
by enhancing their role as key innovation partners. 

Traditionally, academic research has often been isolated from 

immediate commercial applications, but through ecosystem 

collaborations, universities can align their research agendas 

with real-world industry needs. As highlighted by Perkmann et 

al. (2013),[60] this alignment increases the visibility and 

relevance of academic research, allowing universities to 

demonstrate tangible impact. The integration of diverse 

stakeholders, such as industry experts, government bodies, and 

startups, ensures that universities remain at the forefront of 

technological advancements.  

Furthermore, such collaborations foster a more dynamic 

research environment where interdisciplinary teams can tackle 

complex, multifaceted challenges. Ranga et al. (2017)[62] 

emphasize that ecosystem models enable universities to not 

only produce new knowledge but also directly contribute to 

innovation through product development and the 

commercialization of research. This also improves the potential 

for funding opportunities, as industries often invest in research 

that aligns with their market objectives. As a result, universities 

can accelerate innovation, generate patents, and build stronger, 

lasting partnerships with industry. 

B. For Industries: Competitive Advantage and Market 

Potential 

For industries, ecosystem collaborations unlock competitive 

advantages by providing access to cutting-edge research and 

innovation. Universities often serve as incubators of 

breakthrough technologies, and by working closely with 

academic institutions, industries can integrate these innovations 
into their products and services. Costa et al. (2021)[14] note that 

industries benefit from reduced development times and lower 

research costs when universities are deeply involved in their 

R&D processes. This collaboration also allows industries to 

mitigate risks by sharing the burden of research, particularly in 

high-risk fields like biotechnology or artificial intelligence.  

Moreover, ecosystem models expand market potential by 

facilitating faster time-to-market for new technologies. 

Schiuma & Carlucci (2018)[65] observed that industries working 

within an ecosystem can better anticipate market trends and 

consumer needs through constant engagement with universities 
and other stakeholders. This proactive approach enables 

companies to adapt quickly, maintain a competitive edge, and 

explore new markets. For example, Rossoni et al. (2024)[63] 

documented how collaborations in the automotive industry 

allowed companies to develop autonomous vehicle 

technologies more efficiently. This highlights how ecosystem 

models drive both innovation and market expansion, 

positioning industries for long-term growth. 
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C. Reputation and Long-Term Sustainability 

Both universities and industries stand to gain in terms of 

reputation and long-term sustainability from ecosystem 

collaborations. Universities, by continuously delivering 

practical solutions to industry problems, strengthen their 

standing as innovation leaders. As noted by Awasthy et al. 

(2020),[2] universities that engage in successful industry 

partnerships build a reputation for being market-relevant, which 

attracts future collaborations, funding, and top-tier students. 

This bolstered reputation also extends to the faculty, with 
academic staff gaining recognition for their applied research 

efforts.  

Industries, too, benefit from the reputational boost that comes 

with being associated with cutting-edge innovations and 

sustainable solutions. As Shvetsova & Lee (2021)[66] point out, 

industries involved in ecosystem models are seen as forward-

thinking and adaptive to technological shifts. This not only 

increases consumer trust but also attracts talent who are drawn 

to companies engaged in collaborative, innovative work 

environments. Additionally, the long-term sustainability of 

both industries and universities is secured through the 
continuous flow of new ideas, shared resources, and ongoing 

innovations. Costa et al. (2021)[14] emphasize that sustained 

ecosystem participation ensures that all stakeholders remain 

adaptable to changing market conditions and technological 

advancements. 

VI. FUTURE RESEARCH DIRECTIONS AND POLICY 

RECOMMENDATIONS 

A. Research Gaps and Emerging Opportunities 

Despite the growing body of work on university-industry 

collaboration, several research gaps and emerging opportunities 

remain unexplored. One significant area is the adaptation of 

ecosystem models across different industries and regions. 

While research has predominantly focused on technology-

driven sectors such as ICT and biotechnology, there is a need to 

examine how these models function in industries like 

agriculture, energy, and healthcare, which may have different 

collaboration dynamics and innovation requirements. 

Furthermore, research on how digital transformation affects 
university-industry collaboration is still limited despite the 

growing importance of digital ecosystems. 

Another emerging opportunity lies in examining the impact 

of ecosystem models on small and medium-sized enterprises 

(SMEs). SMEs, often constrained by limited resources, could 

greatly benefit from access to university research, but few 

studies have specifically addressed how ecosystem models can 

be tailored to meet their needs. Additionally, the role of 

government policy in fostering these ecosystems is 

underexplored, especially in developing countries where 

ecosystem-based collaboration could drive economic 
development. Further research in these areas will provide 

insights into how ecosystem models can be more inclusive and 

widely applicable across sectors. 

B. Policy and Strategic Recommendations 

To realize the full potential of ecosystem-based 

collaboration, strategic actions must be taken by universities, 

industries, and governments. Universities should adopt more 

flexible and interdisciplinary research structures, enabling 

seamless integration with industry needs. Policies that 

encourage faculty to engage in applied research, such as 

revising tenure and promotion criteria to reward industry 

partnerships, would further strengthen these collaborations. 

Additionally, universities should actively seek to diversify their 
industry partnerships across different sectors, ensuring they 

remain adaptive and relevant to changing market demands. 

For industries, strategic partnerships with universities should 

be integrated into their innovation strategies. Companies should 

establish formalized mechanisms for engaging with academic 

research, such as joint research centers or industry-funded labs. 

Government support is also crucial in facilitating these 

collaborations. Policy frameworks that provide tax incentives 

for industry-sponsored research, as well as grants for 

university-industry projects, would encourage deeper 

engagement. Governments should also consider creating 
innovation hubs where universities, industries, and startups can 

co-locate and collaborate, fostering a rich ecosystem of 

innovation. These policy interventions can help unlock the full 

potential of ecosystem models for sustainable, long-term 

collaboration. 

VII.  CONCLUSION 

A. Summary of Key Findings 

This paper has demonstrated the transformative potential of 

ecosystem models in university-industry collaborations, 

offering a comprehensive framework to tackle the increasingly 

complex demands of modern industries. Key findings 

underscore that traditional linear models of engagement are 

insufficient for today’s rapidly evolving markets, which 

demand agility, diverse expertise, and a multidisciplinary 

approach to innovation. The ecosystem model, by bringing 

together universities, industries, government entities, and other 

stakeholders, creates an integrated platform for knowledge 

transfer and co-innovation. 

Innovation acceleration is one of the most critical outcomes 

of these models, as they allow industries to access cutting-edge 

research while enabling universities to see their work applied in 

real-world settings. The model also supports risk mitigation 

through diversified collaboration and resource sharing, 

reducing the burden on individual stakeholders. Furthermore, 

ecosystem models facilitate market expansion by providing a 

clear pathway for commercializing research and tapping into 

new markets. 

The findings also highlight the importance of resource 

optimization, talent pool enrichment, and long-term 
sustainability. By pooling resources and expertise from diverse 

sectors, these collaborations create more efficient innovation 

pipelines. Universities, as drivers of knowledge, are positioned 

as vital contributors to both innovation and regional economic 
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development. Overall, the ecosystem approach presents a 
robust and adaptable model for future university-industry 

collaborations, promising to enhance competitiveness and 

innovation capacity. 

B. Call for Adoption of Ecosystem Models 

In light of the findings, it is imperative that universities and 

industries embrace ecosystem models to remain competitive in 
a globalized market. Traditional models, while successful in 

some contexts, lack the agility and breadth required to address 

modern challenges such as rapid technological change, global 

competition, and sustainability demands. Ecosystem models 

provide a dynamic and collaborative approach, enabling a 

synergy between academic research, industry needs, and 

governmental policy frameworks. 

For universities, this shift requires rethinking the structures 

and incentives around research engagement, with a stronger 

focus on applied, interdisciplinary, and collaborative projects. 

Similarly, industries must view universities as long-term 
strategic partners, integrating academic expertise into their 

innovation strategies. Governments also have a crucial role to 

play by providing the necessary policy support and 

infrastructure to foster these collaborations. Together, these 

efforts will ensure that both universities and industries can 

navigate the complexities of the modern market and unlock the 

full potential of innovation ecosystems. 

REFERENCES 

[1] Anam, H., Haris, L., Imron Anshori, S., Putra Agung, R., Stefanus 

Girindra, W., Hidayat, A., ... & Budiyono, A. (2016). “Recent Advances 

in Diver Propulsion Vehicle (DPV) Ganendra RI-1: Design, Analysis, 

Manufacture and Performance”. 

[2] Awasthy, Richa, et al. “A Framework to Improve University-Industry 

Collaboration”. Journal of Industry-University Collaboration, vol. 2, no. 

1, Emerald Publishing Limited, 2020, pp. 49–62. 

[3] Bramwell, Allison, et al. “Growing Innovation Ecosystems: University-

Industry Knowledge Transfer and Regional Economic Development in 

Canada”. Final Report to the Social Sciences and Humanities Research 

Council of Canada, vol. 62, 2012. 

[4] Budiyono, A. “Robust Control Synthesis for an Unmanned Underwater 

Vehicle”. World Academy of Science, Engineering and Technology 60 

(2009): 48-55. 

[5] Budiyono, Agus, Agus Sugama, Muljowidodo and Sapto Adinugroho, 

“Control System Synthesis for ITB-Squid Autonomous Underwater 

Vehicle”. The 2nd International Conference on Underwater System 

Technology. 2008. 

[6] Budiyono, Agus. “Advances in unmanned underwater vehicles 

technologies: Modeling, control and guidance perspectives”. Indian 

Journal of Marine Sciences 38.3 (2009): 282-295. 

[7] Budiyono, Agus. “BOOK REVIEW-Underwater Robots: Motion and 

Force Control of Vehicle-Manipulator Systems”. Indian Journal of 

Marine Sciences 40.2 (2011): 296. 

[8] Budiyono, Agus. “Model predictive control for autonomous underwater 

vehicle”. Indian Journal of Geo-Marine Sciences 40.2 (2011): 191-199. 

[9] Budiyono, Agus. “Recent advances in control and instrumentation of 

unmanned aerial vehicles”. Conference on instrumentation and control, 

Bandung, Indonesia. 2007. 

[10] Budiyono, Agus; Kartidjo, Muljowidodo; and Sugama, Agus. 

“Coefficient diagram method for the control of an unmanned underwater 

vehicle”. Indian Journal of Marine Sciences 38.3 (2009). 

[11] Budiyono, Agus; Trilaksono, Bambang Riyanto; and Joelianto, Endra; 

eds. Intelligent unmanned systems: theory and applications. Vol. 192. 

Springer, 2009. 

[12] Cai, Yuzhuo, et al. “Building University-Industry Co-Innovation 

Networks in Transnational Innovation Ecosystems: Towards a 

Transdisciplinary Approach of Integrating Social Sciences and Artificial 

Intelligence”. Sustainability, vol. 11, no. 17, MDPI, 2019, p. 4633. 

[13] Chirumalla, Koteshwar, et al. “Social Media Engagement Strategy: 

Investigation of Marketing and R&D Interfaces in Manufacturing 

Industry”. Industrial Marketing Management, vol. 74, Elsevier, 2018, pp. 

138–149. 

[14] Costa, Joana, et al. “Two Sides of the Same Coin. University-Industry 

Collaboration and Open Innovation as Enhancers of Firm Performance”. 

Sustainability, vol. 13, no. 7, MDPI, 2021, p. 3866. 

[15] Cross, Stephen E., and Donald P. McConnell. “How a Research 

University Supports University-Industry Collaboration”. 2017 IEEE 

Technology & Engineering Management Conference (TEMSCON), IEEE, 

2017, pp. 25–31. 

[16] Dharmayanda, H. R., Budiyono, A., & Kang, T. “State space 

identification and implementation of H∞ control design for small‐scale 

helicopter”. Aircraft Engineering and Aerospace Technology, 82(6), 340-

352. (2010). 

[17] Dharmayanda, H. R., Kang, T., Lee, Y., & Sung, S. “Design, analysis and 

implementation of H-infinity loop shaping control design for small scale 

helicopter”. In 2009 ICCAS-SICE (pp. 5152-5158). IEEE. (2009, August). 

[18] Dharmayanda, H. R.; Kang, T.; Budiyono, Agus; Kim, Byeongha; and 

Adiprawita, W. “Parameter Identification and Design of A Robust 

Attitude Controller Using H∞ Methodology for the Raptor E620 Small 

Scale Helicopter”, International Journal of Control, Automation, and 

Systems, 10(1):88-101, 2012 

[19] Dias, T. M., et al. “Autonomous Detection of Mosquito-Breeding Habitats 

using An Unmanned Aerial Vehicle”. 2018 Latin American Robotic 

Symposium, 2018 Brazilian Symposium on Robotics (SBR) and 2018 

Workshop on Robotics in Education (WRE). IEEE, 2018. 

[20] Ferns, Sonia, et al. “Enhancing Industry Engagement with Work-

Integrated Learning: Capacity Building for Industry Partners”. Asia-

Pacific Journal of Cooperative Education, vol. 17, no. 4, ERIC, 2016, pp. 

363–375. 

[21] Frølund, Lars, et al. “Developing Successful Strategic Partnerships with 

Universities”. MIT Sloan Management Review, vol. 59, no. 2, 

Massachusetts Institute of Technology, Cambridge, MA, 2018, pp. 71–

79. 

[22] Galib, Mostak A., et al. “Enhancing University-Industry Collaboration: 

What Are the Drivers of Academic Researchers” Involvement in 

Industry”. International Journal of Innovation and Economic 

Development, vol. 1, no. 1, Inovatus Services Ltd., 2015, pp. 36–46. 

[23] Giones, Ferran. “University-Industry Collaborations: An Industry 

Perspective”. Management Decision, vol. 57, no. 12, Emerald Publishing 

Limited, 2019, pp. 3258–3279. 

[24] Hadi, G. S., Kusnaedi, M. R., Dewi, P., Budiyarto, A., & Budiyono, A. 

“Design of avionics system and control scenario of small hybrid vertical 

take-off and landing (VTOL) UAV”. Journal of Instrumentation, 

Automation and Systems, 2(2), 67-71. (2015). 

[25] Hadi, G. S., Ramadhan, M., Dewi, P. T., Mahatma, H., Budiyarto, A., & 

Budiyono, A. “Design of Avionics and Control System of Vertical Take-

off and Landing (VTOL) UAV”. In Proceedings of International 

Conference on Intelligent Unmanned Systems Vol. 11. (2015). 

[26] Hadi, G., Varianto, R., Trilaksono, B., & Budiyono, A. “Autonomous 

UAV System Development for Payload Dropping Mission”. Journal of 

Instrumentation, Automation and Systems, 1(2), 72-77, 2014. 

[27] Jackson, Denise. “Deepening Industry Engagement with International 

Students through Work-Integrated Learning”. Australian Bulletin of 

Labour, vol. 42, no. 1, 2016, pp. 38–61. 



Journal of Instrumentation, Automation, and Systems 105 

 

 

[28] Jenie, Said D.; Budiyono, Agus; and Nugroho, Sapto A.; “Design, 

Development and Testing of Underwater Vehicles: ITB Experience”. 

arXiv preprint arXiv:0806.4020 (2008). 

[29] Jin-fu, Wang. “Framework for University-Industry Cooperation 

Innovation Ecosystem: Factors and Countermeasure”. 2010 International 

Conference on Challenges in Environmental Science and Computer 

Engineering, vol. 2, IEEE, 2010, pp. 303–306. 

[30] Joelianto, E., Budiyono, A., Wijayanti, I. E., & Megawati, N. Y. 

“Tracking control for hybrid system of unmanned small-scale helicopter 

using predictive control”. In 2013 International Conference on Robotics, 

Biomimetics, Intelligent Computational Systems (pp. 182-187). IEEE. 

(2013, November). 

[31] Joelianto, E; Soemarjono, E M; Budiyono, Agus; and Penggalih, Dini R. 

“Model Predictive Control for Autonomous Unmanned Helicopters”, J. 

of Aircraft Engineering and Aerospace Technology, 83(6), 2011. 

[32] Joelianto, Endra, and Agus Budiyono. “Model predictive control system 

design for a small-scale autonomous helicopter”. Proceedings of 

International Conference on Intelligent Unmanned Systems. Vol. 6. 2010. 

[33] Joelianto, Endra, et al. “Model predictive control for obstacle avoidance 

as hybrid systems of small-scale helicopter”. 2013 3rd International 

Conference on Instrumentation Control and Automation (ICA). IEEE, 

2013. 

[34] Jong, D.Y.; Kang, T.S.; Dharmayanda, H. R.; and Budiyono, Agus. “H-

Infinity Attitude Control System Design for a Small-Scale Autonomous 

Helicopter with Nonlinear Dynamics and Uncertainties”, J. of Aerospace 

Engineering, October, 2012. 

[35] Kaliappan, V. K., Yong, H., Budiyono, A., & Min, D. (2011). “Hardware-

In-the-Loop Simulation Platform for the Design, Testing and Validation 

of Autonomous Control System for Unmanned Underwater Vehicle”. In 

Proceedings of International Conference on Intelligent Unmanned 

Systems (Vol. 7). 

[36] Kaliappan, V. K., Yong, H., Budiyono, A., & Min, D. “Linear velocity 

based predictive control design and experiment for pursuit-evasion of a 

multiple small scale unmanned helicopter”. In Convergence and Hybrid 

Information Technology: 5th International Conference, ICHIT 2011, 

Daejeon, Korea, September 22-24, 2011. Proceedings 5 (pp. 520-529). 

Springer Berlin Heidelberg. 

[37] Kaliappan, V. K., Yong, H., Budiyono, A., & Min, D. “Multiplicative 

fault tolerant controller design for sensor faults of a small scale unmanned 

aerial vehicle”. In Proceedings of International Conference on Intelligent 

Unmanned Systems, Vol. 7, 2011. 

[38] Kaliappan, V. K., Yong, H., Min, D., & Budiyono, A. “Behavior-based 

decentralized approach for cooperative control of a multiple small scale 

unmanned helicopter”. In 2011 11th International Conference on 

Intelligent Systems Design and Applications (pp. 196-201). IEEE. 

[39] Kaliappan, V. K., Young, H., Budiyono, A., & Min, D. “Fault tolerant 

controller design for component faults of a small scale unmanned aerial 

vehicle”. In 2011 8th International conference on ubiquitous robots and 

ambient intelligence (URAI) (pp. 79-84). IEEE. 

[40] Kaliappan, Vishnu Kumar; Budiyono, Agus; Min, Dugki; and Kartidjo, 

Muljowidodo; “Hardware-In-the-loop simulation platform for the design, 

testing and validation of autonomous control system for unmanned 

underwater vehicle”. Indian Journal of Marine Sciences 41.3 (2012). 

[41] Kaliappan, Vishnu Kumar; Min, Dugki; Choi, Eunmi; and Budiyono, 

Agus. “Reconfigurable Intelligent Control Architecture for Small Scale 

Unmanned Helicopter”, J. of Aerospace Engineering, 27(4), July, 2014. 

[42] Kang, T., & Budiyono, A. “Frequency Domain System Identification 

Modeling of Unmanned Small-Scale Helicopter”. In Proceedings of 

International Conference on Intelligent Unmanned Systems, Vol. 5, 2009. 

[43] Kartidjo, Muljowidodo; and Yoon, Kwang-Joon. Autonomous Control 

Systems and Vehicles: Intelligent Unmanned Systems. Eds.: Budiyono, 

Agus; and Nonami, Kenzo. Springer, 2013. 

[44] Kartidjo, Muljowidodo; Jenie S. D.; Budiyono, A., and Nugroho, S. A.; 

“Recent progress on design, development and testing of underwater 

vehicles at ITB”. Workshop on Underwater System Technology, 

Putrajaya, Malaysia. 2007. 

[45] Kartidjo, Muljowidodo; Jenie, S. D.; Budiyono, A.; & Nugroho, S. A.; 

“Design, development and testing of underwater vehicles: ITB 

experience”. In The International Conference on Underwater System 

Technology: Theory and Application, Penang, Malaysia, 2006. 

[46] Kartidjo, Muljowidodo; Nugroho, Sapto Adi; Budiyono, Agus, and 

Prayogo, Nico; “Design of SHRIMP ROV for Surveillance and Mine 

Sweeper”. Indian Journal of Marine Sciences 38.3, 2009, pp. 332-337. 

[47] Kartidjo, Muljowidodo; Nugroho, Sapto Adi; Prayogo, Nico; 

Gunadharma, Budhi; and Budiyono, Agus; “Design and Analysis of 

Modular Composites Drybox Hull of Hybrid Autonomous Underwater 

Vehicle”. Indian Journal of Geo-Marine Sciences, vol.41, no.6, pp.563–

568, December 2012. 

[48] Kartidjo, Muljowidodo; Rasyid, Mochammad A.; Nugroho, Sapto Adi; 

and Budiyono, Agus; “Vision-based Distance Measurement System using 

Single Laser Pointer Design for Underwater Vehicle”. Indian Journal of 

Marine Sciences 38.3 (2009). 

[49] Kartidjo, Muljowidodo; S.A. Nugroho, N. Prayogo, and A. Budiyono, 

“Design and simulation analysis of flying trimaran USV”. Indian Journal 

of Geo-marine Sciences, vol. 41, no. 6, pp. 569-574, December 2012 

[50] Kim, Dong-Min; Kim, Ho-Geun; Kim, Jung-Guk; and Budiyono, Agus. 

“A TMO-based Flight Program of An Unmanned Helicopter”, J. of 

Aircraft Engineering and Aerospace Technology, 83(6), 2011. 

[51] Kim, Gyou Beom; Nguyen, Trung Kien; Budiyono, Agus; Park, Jung 

Keun; Yoon, Kwang Joon; and Shin, Jinok. “Design and Development of 

A Class of Rotorcraft-based UAV”, International Journal of Advanced 

Robotic Systems, 10(1):1-9, Feb. 2013. 

[52] Kim, H. C., Dharmayanda, H. R., Kang, T., Budiyono, A., Lee, G., & 

Adiprawita, W. “Parameter identification and design of a robust attitude 

controller using H∞ methodology for the raptor E620 small-scale 

helicopter”. International Journal of Control, Automation and Systems, 

10, 88-101, 2012. 

[53] Kim, S., Budiyono, A., Lee, J. H., Kim, D., & Joon Yoon, K. “Control 

system design and testing for a small‐scale autonomous helicopter”. 

Aircraft Engineering and Aerospace Technology, 82(6), 353-359, 2010. 

[54] Laxman, V., Budiyono, A., Joon Yoon, K., & Byun, Y. H. “Improvement 

of the parameterized identification model using quasi-steady and 

nonuniform inflow aerodynamic model”. Journal of Aerospace 

Engineering, 24(3), 378-388, 2011. 

[55]  Lim, R., Peto, T. J., Tripura, R., & Cheah, P. Y. “Village drama against 

malaria”. The Lancet, 388(10063), 2990, 2016. 

[56] Lutfi, Muhammad, Agus Budiyono, and H. Y. Sutarto. “Hybrid 

Simulation for Safety Investigation of Embedded Control Yamaha R-50 

Helicopter Flight Control System”. The National Conference on Power 

and Mechatronics, 2006. 

[57] Mascarenhas, Carla, et al. “University-Industry Cooperation: A 

Systematic Literature Review and Research Agenda”. Science and Public 

Policy, vol. 45, no. 5, Oxford University Press, 2018, pp. 708–718. 

[58] Nonami, Kenzo, Muljowidodo Kartidjo, K. Yoon, and Agus Budiyono. 

“Autonomous Control Systems and Vehicles”. Intell. Syst. Control 

Autom.: Sci. Eng 65 (2013). 

[59] Oliver, Amalya L. “Holistic Ecosystems for Enhancing Innovative 

Collaborations in University-Industry Consortia”. The Journal of 

Technology Transfer, vol. 47, no. 5, Springer, 2022, pp. 1612–1628. 

[60] Perkmann, Markus, Valentina Tartari, et al. “Academic Engagement and 

Commercialisation: A Review of the Literature on University-Industry 

Relations”. Research Policy, vol. 42, no. 2, Elsevier, 2013, pp. 423–442. 



The Journal of Instrumentation, Automation & Systems, 2024,  

Vol. 11, No. 3 

 

106 

 

[61] Perkmann, Markus, Zella King, et al. “Engaging Excellence? Effects of 

Faculty Quality on University Engagement with Industry”. Research 

Policy, vol. 40, no. 4, Elsevier, 2011, pp. 539–552. 

[62] Ranga, Marina, et al. “University-Industry Cooperation and the Transition 

to Innovation Ecosystems in Japan”. Industry and Higher Education, vol. 

31, no. 6, SAGE Publications Sage UK: London, England, 2017, pp. 373–

387. 

[63] Rossoni, André Luis, et al. “Barriers and Facilitators of University-

Industry Collaboration for Research, Development and Innovation: A 

Systematic Review”. Management Review Quarterly, vol. 74, no. 3, 

Springer, 2024, pp. 1841–1877. 

[64] Sassi, Maria, and Patience M. Mshenga. “Unlocking the Potential of 

University-Industry Collaborations in African Higher Education: A 

Comprehensive Examination of Agricultural Faculties”. Industry and 

Higher Education, SAGE Publications Sage UK: London, England, 2024, 

p. 09504222241254694. 

[65] Schiuma, Giovanni, and Daniela Carlucci. “Managing Strategic 

Partnerships with Universities in Innovation Ecosystems: A Research 

Agenda”. Journal of Open Innovation: Technology, Market, and 

Complexity, vol. 4, no. 3, MDPI, 2018, p. 25. 

[66] Shvetsova, Olga A., and Sang-Kon Lee. “Living Labs in University-

Industry Cooperation as a Part of Innovation Ecosystem: Case Study of 

South Korea”. Sustainability, vol. 13, no. 11, MDPI, 2021, p. 5793. 

[67] Striukova, Ludmila, and Thierry Rayna. “University-Industry Knowledge 

Exchange: An Exploratory Study of Open Innovation in UK 

Universities”. European Journal of Innovation Management, vol. 18, no. 

4, Emerald Group Publishing Limited, 2015, pp. 471–492. 

[68] Tolstykh, Tatyana, et al. “Universities as Knowledge Integrators and 

Cross-Industry Ecosystems: Self-Organizational Perspective”. Sage 

Open, vol. 11, no. 1, SAGE Publications Sage CA: Los Angeles, CA, 

2021, p. 2158244020988704. 

[69] Yang, Zhi, et al. “How Does Alliance-Based Government-University-

Industry Foster Cleantech Innovation in a Green Innovation Ecosystem?” 

Journal of Cleaner Production, vol. 283, Elsevier, 2021, p. 124559. 

 

 


	University-Industry Collaboration  through Ecosystem Models:  Unlocking Innovation and Market Potential
	I. INTRODUCTION
	A. Contextualization of University-Industry Collaboration
	B. Problem Statement
	C. Objective of the Paper

	II. Theoretical Framework: Ecosystem Models in Collaboration
	A. Definition and Key Elements of Ecosystem Models
	B. Theoretical Background
	C. Comparative Analysis

	III. University-Industry Collaboration in an Ecosystem Context
	A. Diverse Expertise and Comprehensive Solutions
	B. Innovation Acceleration and Risk Mitigation
	C. Market Expansion and Resource Optimization
	D. Talent Pool Enrichment

	IV. Case Studies and Empirical Evidence
	A. Global Case Studies of Successful Ecosystem Models
	B. Key Success Factors
	C. Challenges and Lessons Learned

	V. Implications for Universities and Industries
	A. For Universities: Enhancing Innovation and Research Impact
	B. For Industries: Competitive Advantage and Market Potential
	C. Reputation and Long-Term Sustainability

	VI. Future Research Directions and Policy Recommendations
	A. Research Gaps and Emerging Opportunities
	B. Policy and Strategic Recommendations

	VII.  Conclusion
	A. Summary of Key Findings
	B. Call for Adoption of Ecosystem Models

	References

