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ABSTRACT 
This article presents a theoretical framework for a transdisciplinary, transregional, and trans-sectoral (T3) 
stakeholder approach to stakeholder network analysis. By integrating insights from social sciences, business, 
and technology, the proposed framework emphasizes the importance of collaboration competencies and the 
interdependencies between various sectors and regions. The analysis draws on multilayer network theory to 
elucidate the complex economic relationships that exist in local production and the expansion of makerspaces 
as economic. Furthermore, it highlights the necessity of participatory modeling techniques to facilitate 
effective stakeholder engagement and knowledge co-production, which are crucial for addressing challenges 
in regional economic development (Siew & Döll, 2012). The framework also incorporates various forms of 
impact analysis, including economic performance metrics and social development indicators, to assess the 
outcomes of stakeholder interactions and collaborations (McFarland, 2022; Delgado et al., 2010). Ultimately, 
this theoretical paper contributes a more nuanced understanding of how transdisciplinary, transregional, and 
trans-sectoral (T3) advancements are facilitated through collaborative, systems-oriented leadership practices 
grounded in open innovation theory (Chesbrough, 2003), collective advantage, and ecosystem leadership 
(Kanter, 1994; 2015) 
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Introduction 
In an increasingly interconnected world, the complexity of stakeholder interactions across sectors and regions 
demands a comprehensive approach to stakeholder network analysis. Traditional methods often overlook 
dynamic relationships, especially within diverse economic, social, and technological contexts. This article 
presents a theoretical framework adopting a transdisciplinary, transregional, and trans-sectoral (T3) 
perspective, integrating social sciences, business, and technology to enhance stakeholder network analysis. 
Grounded in multilayer network theory, it explores intricate economic relationships across geographical 
contexts, increasing awareness of stakeholder interdependence. 

Several existing frameworks inform the emerging approach to stakeholder analysis. A systems approach, as 
conceptualized by Senge (1990), highlights the need to view stakeholder interactions within larger, evolving 
systems. Organizations operate within networks that shape decisions, and Senge’s "learning organization" 
concept encourages continuous adaptation and shared understanding, fostering resilience and innovation. The 
framework also aligns with Chesbrough’s (2003) open innovation paradigm, emphasizing external knowledge 
flows and cross-sector collaboration. In stakeholder networks, open innovation enables co-creation and 
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leverages diverse capabilities, improving economic and social outcomes. This challenges insular engagement 
approaches by promoting adaptability and cross-boundary idea exchange. 

Kanter’s (1994) work on collaborative advantage further underscores the value of cross-sector partnerships, 
advocating for coalitions, shared purpose, and trust. This framework builds on her insights, emphasizing 
collaboration competencies for effective engagement. Participatory modeling techniques (Siew & Döll, 2012) 
also address the value of co-production and inclusive decision-making, strengthening stakeholder 
involvement and network efficacy. 

The new, emerging framework includes impact analysis—economic performance metrics and social 
development indicators—to assess stakeholder collaboration outcomes. Integrating these analyses offers a 
holistic view of how networks drive sustainable growth and innovation. Applying systems thinking, open 
innovation, and collaborative advantage highlights the role of diverse collaborations in fostering resilience. 

As global challenges grow more complex, systems thinking leadership is vital for navigating stakeholder 
dynamics. The T3 framework provides theoretical insights and practical guidance for policymakers, 
practitioners, and researchers. It contributes to academic literature through conceptual analysis, model 
development, and theoretical synthesis, emphasizing examples over direct experimentation (Ryan & Deci, 
2000). 

Literature Review 
The increasing complexity of stakeholder interactions across sectors and regions has spurred a growing body 
of literature on stakeholder network analysis. Traditional methodologies often fail to address complex 
relationships, especially within diverse economic, social, and technological contexts. This review synthesizes 
key contributions informing the proposed transdisciplinary, transregional, and trans-sectoral (T3) stakeholder 
framework. 

Multilayer network theory is essential for understanding intricate economic relationships across regions. 
Casarin et al. and Goelz et al. (2020) examined oil linkages, revealing significant regional economic 
dependencies, while Liu et al. and Freebairn et al. (2018) explored urbanization dynamics in China, 
emphasizing the link between economic growth and regional development. These studies align with Senge’s 
(1990) systems thinking, which highlights the interdependence of organizations and economies, stressing the 
need for holistic approaches that consider feedback loops and emergent stakeholder patterns. 

Participatory modeling techniques have become vital for fostering stakeholder collaboration. Freebairn et al. 
and Kaisler & Grill (2021) advocate for these methods to integrate diverse perspectives into decision-making, 
enhancing engagement. Crawford et al. (Tian, 2023) found that involving policy decision-makers in model 
development fosters trust and interest in outcomes. Such approaches facilitate knowledge co-production, 
critical for addressing complex regional economic challenges. Senge (1990) further emphasizes shared vision 
and team learning as key to organizational adaptability and problem-solving. 

The literature also highlights collaboration competencies as crucial in stakeholder engagement. Kaisler and 
Grill (2021) identified enablers and barriers to transdisciplinary collaboration, noting that researchers' 
attitudes significantly impact success. Similarly, Crawford et al. (Tian, 2023) stress that stakeholder 
engagement is essential for co-creating solutions in natural resource management. Kanter’s (1994) concept of 
collaborative advantage supports this, emphasizing trust, aligned incentives, and long-term partnerships 
across sectors. Bridging institutional and disciplinary divides remains a core competency in fostering 
inclusive, cross-sectoral engagement. 

Integrating various forms of impact analysis is key to assessing stakeholder collaboration outcomes. 
McFarland, Crawford, et al. (2017) highlight regional economic connectivity’s role in bridging the urban-
rural divide, while Delgado et al. (2010) and Brún et al. (2015) emphasize cluster-based agglomeration’s 
impact on regional performance. These studies show how stakeholder interactions can drive sustainable 
growth and innovation. Chesbrough’s (2003) open innovation framework reinforces this, stressing the 
importance of external knowledge flows and cross-boundary collaboration. Applying this to stakeholder 
networks encourages open, flexible strategies that promote cross-disciplinary knowledge exchange. 
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The literature underscores the need for a transdisciplinary, transregional, and trans-sectoral (T3) approach to 
stakeholder network analysis. By integrating multilayer network theory, participatory modeling, and impact 
analysis, the proposed framework deepens understanding of stakeholder dynamics and their role in 
sustainable development. As global challenges evolve, fostering resilience through diverse collaborations will 
be essential for navigating complexity. This view is reinforced by Senge’s systems leadership, Chesbrough’s 
open innovation, and Kanter’s collaborative advantage, each advocating adaptive, ecosystem-based leadership 
for today’s economic and social challenges. 

Academic Innovation Centers and T3 Strategy 
The multifaceted role of universities in innovation ecosystems extends beyond traditional research to 
encompass product, process, and social innovation. As incubators for product innovation, universities develop 
new technologies and methodologies that fuel industry advancements (Lundberg & Öberg, 2021). Process 
innovation is equally critical, as universities refine educational and administrative practices to enhance 
efficiency and better respond to industry needs. Sorama (2020) underscores student entrepreneurship as a key 
driver of process innovation, ensuring that graduates possess the entrepreneurial competencies required for 
business success. 

Social innovation represents another crucial dimension of the university’s impact. Through their "third 
mission," universities engage with community partners to address societal challenges, leveraging research and 
expertise to create inclusive solutions (Feola et al., 2020). This aligns with Kanter’s (1994) argument that 
institutions must move beyond competitive mindsets to embrace cooperative strategies that drive shared value 
creation. The "entrepreneurial university" model further encapsulates this evolution, positioning universities 
as active participants in multi-stakeholder collaborations that extend beyond academia into business and 
government sectors (Aldawod, 2022). Williams et al. (2021) also emphasize the role of universities in 
fostering inclusive innovation by transcending relational barriers that often lead to the exclusion of 
marginalized groups. 

Developing robust inter-regional and intra-regional economic networks requires a systems perspective that 
accounts for the interplay of cultural, financial, and technological dynamics. Senge’s (1990) systems approach 
highlights the importance of understanding these interdependencies to maximize collective impact. Economic 
networks, much like natural ecosystems, function as interconnected systems where each component 
influences and is influenced by others. This perspective is echoed in Bashan et al. (2012), who demonstrate 
how network topology affects system functionality—an insight applicable to economic networks in assessing 
resilience and adaptability. 

Chesbrough’s (2003) open innovation framework further supports this systems-based approach by advocating 
for knowledge sharing across institutional boundaries. Universities, in this context, act as intermediaries that 
bridge gaps between regional and global innovation networks. Martinez et al. (2021) extend this argument by 
discussing the dynamics of coupled human-natural networks, emphasizing sustainability in resource 
management—a crucial consideration in regional economic planning. 

Finally, Kanter’s (1994) ecosystem leadership perspective underscores the importance of fostering trust, 
aligning incentives, and creating structures that enable long-term collaboration among diverse stakeholders. 
Universities, as ecosystem leaders, must not only facilitate knowledge exchange but also cultivate 
environments where innovation can thrive through strategic partnerships. Huggins and Thompson (2015) 
reinforce this idea, arguing that the structure of entrepreneurial networks significantly impacts regional 
growth. 

The T3 framework positions universities as central actors in fostering sustainable regional innovation 
ecosystems by integrating Senge’s systems leadership, Chesbrough’s open innovation theory, and Kanter’s 
collaborative advantage. Through systemic thinking, cross-sector collaboration, and ecosystem leadership, 
universities can orchestrate stakeholder networks that drive economic resilience, technological advancement, 
and societal impact. This comprehensive approach ensures that universities not only generate knowledge but 
also actively contribute to the economic and social transformation of their regions. 
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T3 in Practice 
There are projects that demonstrate the T3 framework across teaching, research, and service. The Center for 
Strategic Entrepreneurship (CSE) has led groundbreaking research in local production and entrepreneurship, 
earning a reputation for impactful, transdisciplinary applied research. Turning Makerspaces into Greater 

Places (2019) was the first organizational assessment and economic impact analysis of the initial three years 
of a 34,000-square-foot makerspace in Baltimore, Maryland. The team included faculty from management, 
computer science, information systems, entertainment management, hospitality, finance, and marketing. The 
study found that Open Works supports 118 jobs, generates $8M in annual economic impact for Baltimore 
City, and $9.9M for Maryland, helping justify the first public investment in the U.S. to expand makerspaces 
as economic drivers. 

Another example is the Excellence in Entrepreneurial Learning (EXCEL) report, which focuses on strategies 
to equip Baltimore youth and emerging adults for opportunity. As a follow-up to the 2017 Annie E. Casey 
Foundation report on workforce development, EXCEL explored 35 entrepreneurship instructional programs 
through interviews, questionnaires, and observations. It examined program models, success metrics, 
stakeholder value, trauma-informed approaches, and learner support beyond launch, aiming to refine methods 
for studying youth entrepreneurship. The study involved researchers from education, psychometrics, English, 
dance, health information systems, public health, organization development, business administration, social 
work, and management. 

Two emerging projects focus on workforce preparation and transregional economic collaboration. Increased 
awareness of supply chain vulnerabilities has made local production, especially in food manufacturing, more 
urgent. Maryland’s blend of rural agricultural regions and urban centers, alongside major sports venues, 
highlights the need for farm-to-table supply chain alignment. Academic institutions play a key role in 
transregional collaboration through research, teaching, and service. The expansion of makerspaces across 
rural and urban areas and the revival of industries like apparel in West Virginia and Baltimore further drive 
this demand. 

T3 economic development requires innovative outcome assessments. Making the Future: A New Assessment 

Framework for Local Production (CSE, 2024) proposes a unified framework for evaluating social, economic, 
and technological impacts across sectors, emphasizing collaboration competencies for cross-disciplinary 
assessment. 

Collaborative competencies (Table 1) enhance teaching, research, and faculty engagement. It fosters 
teamwork, communication, and shared decision-making, enriching educational experiences and preparing 
students for multidisciplinary careers. It also drives transdisciplinary research, enabling faculty to address 
complex societal challenges more effectively. Moreover, collaborative competence improves faculty 
engagement and institutional climate, leading to higher retention and satisfaction. Integrating these 
competencies into faculty development programs equips educators with tools for effective collaboration. 
Institutional support and recognition further strengthen this culture, fostering innovation and growth. As 
universities navigate modern educational complexities, cultivating collaborative competencies remains the 
key to long-term success and positive change. 

 

T3 INNOVATION COLLABORATION COMPETENCIES (Table 1) 

Collaboration 

Competency 

Leadership  

Alignment 

Description Theoretical Example 

Communication Collaborative 
Advantage 

 

Effective communication is 
foundational to collaboration, enabling 
team members to share information, 
express ideas, and resolve conflicts. It 
involves both verbal and non-verbal 
skills, active listening, and the ability to 
tailor messages to different audiences. 

Suter et al. emphasizes communication 
as a core competency for collaborative 
practice, particularly in interprofessional 
healthcare environments (2009). 

 

Kanter introduced the idea of 
collaborative advantage, showing how 
leaders build cross-sector alliances that 
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drive innovation and systemic change. 
She argues that leaders must act as 
ecosystem facilitators, connecting 
diverse disciplines and stakeholders 
(1994) . 

Role Awareness 
and Recognition 

Systems-oriented  This competency involves recognizing 
and respecting the roles and 
responsibilities of each team member. 
Understanding one's own role and the 
roles of others foster mutual respect and 
enhances team dynamics. 

Suter et al. also highlight role 
understanding as crucial for effective 
collaboration in healthcare teams 
(2009). 
 

Peter Senge emphasizes cross-
disciplinary problem-solving and 
breaking down silos within 
organizations. (1990) 

Mutual Trust and 
Respect  

 Collaborative 
Advantage 

 

Trust and respect are vital for creating a 
safe environment where team members 
feel valued and are willing to share their 
perspectives. 

Ainsworth and Chesley discuss how 
organizational design can enhance 
collaboration by fostering trust among 
team members (2018). 

 

Kanter introduced the idea of 
collaborative advantage, showing how 
leaders build cross-sector alliances that 
drive innovation and systemic change. 
She argues that leaders must act as 
ecosystem facilitators, connecting 
diverse disciplines and stakeholders. 
(1994) 

Conflict 
Resolution 

Collaborative 
Advantage 

The ability to manage and resolve 
conflicts constructively is essential for 
maintaining team cohesion. This 
competency involves negotiation skills, 
empathy, and the capacity to find 
common ground. 

Suter et al. identify conflict resolution 
as a key competency for collaborative 
practice (2009). 

 

Kanter introduced the idea of 
collaborative advantage, showing how 
leaders build cross-sector alliances that 
drive innovation and systemic change. 
She argues that leaders must act as 
ecosystem facilitators, connecting 
diverse disciplines and stakeholders. 
(1994) 

Acceptance Open Innovation 
Theory 

This refers to the openness and 
commitment of individuals to engage in 
teamwork. A positive attitude towards 
collaboration can significantly influence 
team dynamics and outcomes. 

Getha-Taylor et al. explore the 
situational aspects of collaborative 
competencies, suggesting that 
willingness can vary based on context 
(2016). 

 

Henry Chesbrough stresses that 
leadership must create networks where 
ideas flow across traditional boundaries 
(Chesbrough, 2003). 

Team Skills Collaborative 

Advantage 

Team skills encompass the ability to 
work effectively within a group, 
including collaboration, coordination, 
and shared decision-making. These 
skills are critical for achieving common 
goals and enhancing team performance. 

Getha-Taylor et al. emphasize the 
importance of team skills in their 
investigation of collaborative 
competencies (2016). 

 

Kanter introduced the idea of 
collaborative advantage, showing how 
leaders build cross-sector alliances that 
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drive innovation and systemic change. 
She argues that leaders must act as 
ecosystem facilitators, connecting 
diverse disciplines and stakeholders. 
(1994) 

Reflection Collaborative 
Advantage 

Reflective practice involves critically 
assessing one's contributions to the team 
and learning from experiences. This 
competency encourages continuous 
improvement and adaptation in 
collaborative settings. 

Prathumtone highlights the role of 
reflection in developing 
interprofessional collaborative 
competencies among health sciences 
students (2022). 

 

Kanter introduced the idea of 
collaborative advantage, showing how 
leaders build cross-sector alliances that 
drive innovation and systemic change. 
She argues that leaders must act as 
ecosystem facilitators, connecting 
diverse disciplines and stakeholders. 
(1994) 

Adaptability Ecosystem-
oriented  

The ability to adjust to changing 
circumstances and diverse team 
dynamics is crucial for effective 
collaboration. Adaptability allows team 
members to respond to new challenges 
and leverage the strengths of others. 

Campos et al. discuss the importance of 
adaptability in collaborative logistics 
practices (2020). 

 

Kanter introduced the idea of 
collaborative advantage, showing how 
leaders build cross-sector alliances that 
drive innovation and systemic change. 
She argues that leaders must act as 
ecosystem facilitators, connecting 
diverse disciplines and stakeholders. 
(1994) 

Cultural 
Competence 

Collaborative 
Advantage 

Understanding and respecting cultural 
differences within a team, which can 
enhance collaboration and improve 
outcomes. Cultural competence is 
increasingly recognized as essential in 
diverse work environments. 

O’Keefe et al. emphasize the need for 
cultural competence in interprofessional 
education (2017). 

 

Kanter introduced the idea of 
collaborative advantage, showing how 
leaders build cross-sector alliances that 
drive innovation and systemic change. 
She argues that leaders must act as 
ecosystem facilitators, connecting 
diverse disciplines and stakeholders. 
(1994) 

Shared Decision-
Making 

Open Innovation The ability to engage in shared decision-
making processes, where all team 
members contribute to the decision-
making framework. This fosters 
ownership and commitment to team 
goals. 

Hall et al. illustrate how shared 
decision-making is integral to 
collaboration in long-term care settings 
(2021). 

 

Henry Chesbrough stresses that 
leadership must create networks where 
ideas flow across traditional boundaries 
(2003). 
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Reimagining Stakeholder Network Analysis 
Traditional approaches to stakeholder network analysis have primarily relied on qualitative and quantitative 
methodologies to identify, evaluate, and categorize stakeholders within a given context. Khedmatgozar et al. 
(2023) outline three key methods commonly employed in stakeholder analysis: archival material analysis, 
surveys, and open-ended interviews. Archival material analysis involves examining existing documents such 
as laws, regulations, and organizational communications to gather insights about stakeholders and their 
interests. Surveys facilitate the collection of quantitative data from stakeholders, allowing researchers to 
gauge perceptions, preferences, and levels of influence. Open-ended interviews provide a qualitative 
dimension, enabling a deeper exploration of stakeholder motivations and relationships. While these methods 
offer valuable insights, they often fail to capture the dynamic and interconnected nature of stakeholder 
interactions, particularly in complex, multi-sectoral environments. As a result, there is a growing need for 
more integrative approaches that incorporate systems theory, open innovation, and collaborative leadership to 
enhance stakeholder engagement and maximize collective impact (Balance et al., 2020; Rooijen et al., 2020). 

Peter Senge’s (1990) systems thinking framework provides a valuable lens for understanding stakeholder 
interactions as part of larger, interdependent networks. Systems thinking emphasizes the importance of 
recognizing patterns, feedback loops, and interconnections that shape the behavior of stakeholders over time. 
Traditional stakeholder analysis often assumes linear relationships between actors, but a systems-based 
approach highlights the nonlinear, emergent dynamics that define stakeholder networks. For example, a 
university engaged in regional economic development is not merely an isolated actor but rather a central node 
in an evolving ecosystem of industry, government, and community partners. Understanding how these 
stakeholders interact, adapt, and co-evolve within the system allows for more strategic engagement and long-
term sustainability. 

Senge’s (1990) concept of learning organizations is also critical in stakeholder network analysis, as it 
underscores the need for continuous adaptation and shared learning among stakeholders. Effective 
collaboration requires more than just identifying key players; it demands an ongoing process of reflection, 
dialogue, and systemic adjustment to emerging challenges. By embedding learning mechanisms into 
stakeholder networks, organizations can foster resilience and innovation, ultimately strengthening their 
capacity to address complex social and economic issues. 

Henry Chesbrough’s (2003) open innovation theory further supports the need for a more dynamic and cross-
disciplinary approach to stakeholder analysis. Traditional models often assume that knowledge generation and 
problem-solving occur within closed institutional boundaries, but open innovation suggests that valuable 
ideas flow across organizations and sectors. In the context of stakeholder networks, this means recognizing 
that universities, businesses, and public institutions must actively collaborate, sharing insights and resources 
to drive innovation. 

For example, integrating social network analysis (SNA) with open innovation principles can reveal how 
knowledge and resources flow through stakeholder networks, identifying bottlenecks and opportunities for 
collaboration. While SNA provides a quantitative approach to mapping relationships (Yu et al., 2017), it often 
lacks the depth needed to understand the cultural, economic, and technological forces that influence 
stakeholder interactions. Chesbrough’s (2003) framework helps address this limitation by emphasizing the 
value of cross-sectoral engagement and knowledge exchange. Universities, for instance, can act as knowledge 
intermediaries, connecting startups with corporate R&D teams, policymakers with community organizations, 
and technologists with social innovators. 

Rosabeth Kanter’s (1994) concept of collaborative advantage further enhances our understanding of 
stakeholder network analysis by highlighting the role of leadership in fostering trust, alignment, and shared 
purpose. In complex, multi-stakeholder environments, relationships are not merely transactional but are built 
on strategic partnerships that generate mutual benefits. Kanter argues that organizations must go beyond 
competition to embrace cooperative strategies that strengthen entire ecosystems. 

Applying this perspective to stakeholder network analysis, collaboration competencies such as 
communication, mutual trust, and conflict resolution become critical factors in determining the strength and 
quality of network connections (Getha-Taylor et al., 2016). Centrality measures in network analysis can 
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identify key stakeholders who serve as ecosystem leaders, facilitating the diffusion of ideas and best practices. 
Similarly, clustering coefficients can reveal sub-networks where collaboration is particularly strong, pointing 
to areas of potential synergy and innovation. 

By integrating Kanter’s ecosystem leadership principles, stakeholder analysis moves beyond static 
categorization and toward a more nuanced understanding of how trust and cooperation shape network 
resilience. For instance, in transregional collaborations, cultural competence becomes a vital asset, helping 
bridge differences and foster shared decision-making (Dennissen et al., 2018). Effective stakeholder networks 
are not just structurally connected; they are culturally and strategically aligned, enabling deeper and more 
sustainable collaborations. 

The integration of systems thinking, open innovation, and collaborative leadership offers a more holistic 
framework for analyzing stakeholder networks. In transregional networks, where economic, technological, 
and cultural dynamics intersect, a multidisciplinary approach is essential for fostering effective partnerships. 

By applying these frameworks, stakeholders can enhance their collective capacity to address complex 
challenges, from regional economic development to global sustainability efforts. While all reflect some form 
of ecosystem-oriented alignment. Their relationship to the diverse nature of collaborative advantage creation 
or open innovation may be different. This intersectional analysis not only enriches our understanding of 
stakeholder networks but also provides actionable insights for practitioners aiming to cultivate effective 
collaborations in diverse and dynamic environments (Table 2). 

Table 2.  T3 Integration and Network Analysis  

Stakeholder 

Network Analysis    

Leadership 

Alignment 

Description    Theoretical Example    

Nodes (Vertices)  Ecosystem-
oriented  

 Open Innovation 

These represent the entities 
within the network, such as 
people, organizations, locations, 
or concepts. In social networks, 
nodes are often individuals, 
while in other contexts, they 
could be companies, devices, or 
even places. 

Steyvers and Tenenbaum define the degree 
of a node as the number of links the node 
has, illustrating how nodes represent entities 
within a network (2005). 

Henry Chesbrough stresses that leadership 
must create networks where ideas flow 
across traditional boundaries (2003).    

Edges (Links or 
Connections) 

 Ecosystem-
oriented 

  Collaborative 
Advantage 

 

 

These are the connections 
between nodes and can represent 
diverse types of relationships, 
such as friendships, business 
transactions, shared 
membership, or data flow.     

Zheng and Skillicorn discussed social 
network analysis as a method that includes 
the examination of edges, which represent 
connections between nodes in various 
contexts (2017). 

Kanter introduced the idea of collaborative 
advantage, showing how leaders build cross-
sector alliances that drive innovation and 
systemic change. She argues that leaders 
must act as ecosystem facilitators, connecting 
diverse disciplines and stakeholders (1994). 

Degree  Ecosystem-
oriented  

 Open Innovation 

The degree of a node is the 
number of edges connected to it. 
In directed networks, we can 
distinguish between in-degree 
(incoming edges) and out-degree 
(outgoing edges). High-degree 
nodes, or "hubs," can often be 
influential. 

Dai et al. explain degree centrality (DC) as a 
metric for describing node importance based 
on the number of direct connections, 
emphasizing the significance of degree in 
network analysis (2024). 

Henry Chesbrough stresses that leadership 
must create networks where ideas flow 
across traditional boundaries (2003).    
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Stakeholder 

Network Analysis    

Leadership 

Alignment 

Description    Theoretical Example    

Path and Distance  Ecosystem-
oriented  

 Collaborative 
Advantage 

 

A path is a sequence of edges 
that allows for movement from 
one node to another. Distance 
refers to the number of edges in 
the shortest path between two 
nodes. Shorter paths generally 
indicate stronger or faster access 
to resources or information.    

Uddin et al. discuss the analysis of paths and 
distances within networks, particularly how 
they change during organizational crises 
(2011). 

Kanter introduced the idea of collaborative 
advantage, showing how leaders build cross-
sector alliances that drive innovation and 
systemic change. She argues that leaders 
must act as ecosystem facilitators, connecting 
diverse disciplines and stakeholders (1994).    

Centrality 
Measures 

 Ecosystem-
oriented  

 Open Innovation 
 

Centrality is used to identify the 
most important or influential 
nodes in a network    

Crucitti et al. provide an overview of various 
centrality measures, including degree 
centrality, betweenness centrality, and 
closeness centrality, and their applications in 
network analysis (2006). 

Henry Chesbrough stresses that leadership 
must create networks where ideas flow 
across traditional boundaries (2003). 

Clustering 
Coefficient 

 Ecosystem-
oriented  

 Collaborative 
Advantage 

 

This measures the extent to 
which nodes in a network tend to 
cluster together, creating tightly 
knit groups. High clustering can 
indicate strong community 
structures. 

Newman provides a comprehensive analysis 
of highly clustered networks, demonstrating 
that increased clustering can lead to a 
decrease in the size of the giant component 
of the network (2003).  

Kanter introduced the idea of collaborative 
advantage, showing how leaders build cross-
sector alliances that drive innovation and 
systemic change. She argues that leaders 
must act as ecosystem facilitators, connecting 
diverse disciplines and stakeholders (1994).    

Communities or 
Clusters 

 Ecosystem-
oriented  

 Open Innovation 
 

These are groups of nodes with 
denser connections among 
themselves than with the rest of 
the network. Community 
detection helps identify clusters 
or sub-networks, such as social 
groups or sectors in a business 
network. 

Palla and Vattay explore community 
detection in networks, identifying clusters of 
nodes with denser connections among 
themselves compared to the rest of the 
network (2005). 

Henry Chesbrough stresses that leadership 
must create networks where ideas flow 
across traditional boundaries (2003). 

Network Density  Ecosystem-
oriented  

 Collaborative 
Advantage 

  
 

Density is the ratio of actual 
edges to all possible edges in a 
network, indicating how 
interconnected the network is. 
Higher density often correlates 
with greater cohesion among 
nodes.    

Borruso discusses network density as the 
ratio of actual edges to all possible edges, 
providing insights into the 
interconnectedness of urban networks 
(2003).    

Kanter introduced the idea of collaborative 
advantage, showing how leaders build cross-
sector alliances that drive innovation and 
systemic change. She argues that leaders 
must act as ecosystem facilitators, connecting 
diverse disciplines and stakeholders (1994).    
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Stakeholder 

Network Analysis    

Leadership 

Alignment 

Description    Theoretical Example    

Network Diameter  Ecosystem-
oriented  

 Collaborative 
Advantage 

 

The diameter is the longest 
shortest path between any two 
nodes in the network, giving an 
idea of the network's "size" in 
terms of connectivity. 

Fennell and Gleeson analyze network 
diameter in the context of multistate 
dynamics, emphasizing its significance in 
understanding network connectivity (2019).    

Kanter introduced the idea of collaborative 
advantage, showing how leaders build cross-
sector alliances that drive innovation and 
systemic change. She argues that leaders 
must act as ecosystem facilitators, connecting 
diverse disciplines and stakeholders (1994).    

Homophily and 
Heterophily 

 Ecosystem-
oriented  

 Open Innovation 
 

Homophily is the tendency of 
similar nodes to connect with 
each other (e.g., people with 
similar backgrounds), while 
heterophily refers to connections 
between dissimilar nodes. This 
can shape the network’s 
diversity and access to 
information.    

Newman and Park discuss the concepts of 
homophily and heterophily in social 
networks, highlighting how similar or 
dissimilar nodes connect with each other 
(2003). 

Henry Chesbrough stresses that leadership 
must create networks where ideas flow 
across traditional boundaries (2003).    

Influence and 
Diffusion 

 Ecosystem-
oriented  

 Collaborative 
Advantage 

 

 

Network analysis often looks at 
how influence, information, or 
resources spread through a 
network, assessing factors like 
reach, speed, and barriers to 
diffusion.    

Kumar and Sinha explore models for 
information diffusion in socially interacting 
networks, focusing on the dynamics and 
factors influencing how information spreads 
across different network structures (2021). 

Kanter introduced the idea of collaborative 
advantage, showing how leaders build cross-
sector alliances that drive innovation and 
systemic change. She argues that leaders 
must act as ecosystem facilitators, connecting 
diverse disciplines and stakeholders (1994).    

Network Motifs  Ecosystem-
oriented  

 Collaborative 
Advantage 

 

Motifs are recurring, small sub-
structures within the network, 
like triangles (three nodes all 
connected) or chains. Identifying 
motifs can reveal common 
structural patterns and functional 
dynamics.    

Attar and Aliakbary discuss motifs as 
recurring structures within networks and 
their significance in understanding the 
overall dynamics and functions of complex 
networks (2017). 

Kanter introduced the idea of collaborative 
advantage, showing how leaders build cross-
sector alliances that drive innovation and 
systemic change. She argues that leaders 
must act as ecosystem facilitators, connecting 
diverse disciplines and stakeholders (1994). 

    

Conclusion 
The proposed theoretical framework for stakeholder network analysis underscores the necessity of adopting a 
transdisciplinary, transregional, and trans-sectoral (T3) perspective to navigate the complexities of stakeholder 
interactions in an interconnected world. By integrating insights from social sciences, business, and 
technology, this framework enhances our understanding of the intricate relationships among stakeholders, 
particularly in diverse economic, social, and technological contexts. Systems thinking, as outlined by Senge 
(1990), reinforces this approach by highlighting the interdependence and feedback loops within stakeholder 
ecosystems. Recognizing that stakeholder interactions are not static but dynamic and evolving, this 
perspective allows for continuous learning, adaptation, and co-creation of value across networks. 

Incorporating collaboration competencies—such as communication, mutual trust, and cultural competence—
into network analysis elements facilitates a more nuanced examination of stakeholder dynamics. This 
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integration aligns with Kanter’s (1994) concept of collaborative advantage, emphasizing that organizations 
thrive not merely through individual strength but through strategic partnerships that leverage shared 
resources, knowledge, and innovation capacity. This intersection strengthens stakeholder engagement, 
fostering resilience and adaptability in addressing complex challenges. As McFarland (2022) and Delgado et 
al. (2010) highlight, understanding the impact of stakeholder interactions on regional economic performance 
and social development is crucial for promoting sustainable growth. 

Universities are increasingly recognized as pivotal players in fostering innovation through their teaching, 
research, and community engagement roles. By embracing the concept of the "entrepreneurial university," 
institutions are evolving from traditional educational roles to active participants in regional innovation 
ecosystems. This transformation is best understood through the lens of Chesbrough’s (2003) open innovation 
theory, which posits that innovation flourishes in environments that encourage cross-disciplinary 
collaboration and knowledge exchange. As Lundberg and Öberg (2021) highlight, universities generate 
innovative ideas and cultivate entrepreneurial skills essential for economic growth. Through product, process, 
and social innovation, universities can effectively orchestrate stakeholder networks, bridging gaps between 
knowledge creation and practical application. By leveraging their position as knowledge intermediaries, 
universities can drive sustainable development and strengthen regional economies, reinforcing their 
leadership role in shaping innovative ecosystems. 

The evolution of stakeholder network analysis reflects a growing recognition of the need for more integrative 
approaches that capture the dynamic and interconnected nature of stakeholder interactions. While valuable, 
traditional methods often fail to address the complexities inherent in multi-sectoral and transregional contexts. 
Incorporating social network analysis (SNA) offers a quantitative framework for mapping relationships and 
assessing the strength of ties among stakeholders, enhancing our understanding of collaboration dynamics. 
However, by applying systems thinking and open innovation theory, this analysis moves beyond static 
representations of stakeholder relationships to emphasize continuous learning, adaptive strategies, and cross-
sectoral synergies. 

Furthermore, integrating cultural, economic, and technological dimensions into stakeholder analysis aligns 
with Kanter’s (1994) ecosystem leadership framework, which underscores the importance of trust-building, 
shared vision, and collaborative governance. Stakeholders who develop strong collaboration competencies—
such as communication, mutual trust, and conflict resolution—can enhance network density and connectivity, 
ultimately driving more effective problem-solving and sustainable innovation. By fostering a culture of 
openness and co-creation, organizations and institutions can expand their collective capacity to address 
complex challenges, transforming stakeholder networks into resilient ecosystems of change. 

This intersectional approach enriches our understanding of stakeholder networks while equipping 
practitioners with actionable insights to cultivate effective collaborations across diverse environments. As 
stakeholders increasingly operate in a world defined by rapid technological advancement, economic 
interdependence, and cultural diversity, embracing these integrative methodologies will be essential. By 
leveraging systems thinking, open innovation, and collaborative advantage, decision-makers can foster more 
adaptive, innovative, and sustainable stakeholder networks—paving the way for more effective policymaking, 
organizational strategy, and cross-sectoral cooperation in an increasingly interconnected world. 
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