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Purpose: In today's complex and uncertain business environment, large enterprises must shift from
traditional, firm-centric approaches to collaborative value creation models. Innovation Ecosystems (IEs)
have emerged as essential frameworks for understanding how firms co-evolve and innovate through
interaction with multiple stakeholders. However, the dynamic and multi-actor nature of IEs presents major
challenges for assessment and strategic management. This study addresses these challenges by developing
a systematic methodology to analyze the complex interdependencies within the corporate innovation
ecosystem of Mobarakeh Steel Company. The research aims to identify key influencing variables, map
their causal relationships, and support strategic decision-making. It moves beyond linear analysis by
embracing systemic feedback structures.

Design/methodology/approach: This research employs a mixed-methods approach rooted in systems
thinking, using qualitative expert input alongside structural modelling techniques within a single in-depth
case study of the Mobarakeh Steel IE. The process began with a comprehensive literature review to
identify variables influencing corporate innovation ecosystems. To refine these, the Fuzzy Delphi Method
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(FDM) was applied, enabling expert-based validation while addressing uncertainty and subjectivity in
judgments. The most critical variables were then selected. Next, causal relationships among these
variables, including feedback loops, were mapped through further expert consultation and literature
support. Finally, a Causal Loop Diagram (CLD) was developed to visually represent the ecosystem's
dynamic structure, showing how variables interact over time. This approach provides a qualitative systems
model for a better understanding of the complex interdependencies within the innovation ecosystem
evaluated in this research.

Findings: The Fuzzy Delphi Method identified and validated 28 essential variables that influence
Mobarakeh Steel IE. These factors, critical to the ecosystem’s operation and evolution, were further
categorized, using literature and expert input, into four interconnected subsystems: "Communications
Subsystem, Capabilities Subsystem, Economics Subsystem, Ecosystem Sustainability Subsystem".
Following the variable identification and categorization, the study successfully mapped the intricate web of
causal relationships between these 28 variables, spanning connections both within and across the four
subsystems. This network of interdependencies was visually rendered in a Causal Loop Diagram (CLD)
specific to the innovation ecosystem evaluated in this research. The resulting CLD provides a holistic,
systemic representation of the ecosystem's structure, highlighting key feedback loops (both reinforcing and
balancing) that drive its behaviour. This diagrammatic representation reveals the complex dynamics at play
and potential leverage points for intervention.

Research limitations/implications: Given the study's single-case design centred on Mobarakeh Steel IE,
its findings are context-specific and may not be generalizable to innovation ecosystems in other industries,
regions, or stages of development. Additionally, although the Fuzzy Delphi Method employs a structured,
consensus-building approach, its reliance on expert opinions introduces an element of subjectivity. While
the derived CLD captures dynamic feedback loops, it is based on data covering only a few years; without
longitudinal data supporting dynamic simulation, it ultimately oversimplifies the complexity of the real
ecosystem.

Practical Implications: This study offers practical strategies for managing innovation ecosystems in large
companies like Mobarakeh Steel. It identifies 28 critical variables across four subsystems to establish a
structured framework for assessing ecosystem health. Using a Causal Loop Diagram (CLD) to illustrate
interdependencies and potential outcomes, the research highlights key leverage points for enhancing
innovation and sustainability. The combined use of the Fuzzy Delphi Method (FDM) and CLD provides a
replicable approach that firms can apply to improve partner collaboration, resource allocation, capability
development, and governance, ultimately promoting a more effective orchestration of their innovation
ecosystems.

Social Implications: Strengthening corporate innovation ecosystems offers broad societal benefits.
Effective corporate IEs can act as engines for regional development by fostering networks of suppliers,
startups, and research institutions. By promoting a collaborative approach to innovation, this research
indirectly supports the tackling of larger challenges, potentially including environmental sustainability
within heavy industry if the ecosystem focuses on related innovations. Overall, improved innovation
ecosystems contribute to inclusive economic and technological advancement.

Originality/value: This study uniquely integrates the Fuzzy Delphi Method (FDM) with Causal Loop
Diagramming (CLD) to conduct a deep, systemic analysis of a corporate innovation ecosystem within a
specific, complex industrial context. Using FDM provides a rigorous approach to variable identification
and screening under uncertainty inherent in expert judgments about ecosystems. The resulting CLD offers
a more nuanced and dynamic perspective than traditional linear or purely metric-based assessments,
capturing the feedback structure that governs ecosystem behaviour. The study moves beyond generic IE
descriptions to provide a context-specific, empirically grounded model of variable interactions. Its value
extends to both researchers, offering a robust methodology for analyzing IE complexity, and practitioners
(managers, strategists, policymakers), providing a practical tool for diagnosis, strategic planning, and
fostering more effective and sustainable innovation ecosystems centred around large anchor firms.

Keywords: Corporate innovation ecosystem, Fuzzy Delphi method, Causal loop diagram, Ecosystem
analysis
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Table 3- Variables selected or excluded in the implementation of the fuzzy Delphi technique
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