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Abstract

This research centers on understanding the intellectual evolution and conceptual
foundations of the open innovation field. To achieve this aim, topic modeling was
employed as a data-driven method for uncovering hidden structures within large
textual datasets. By analyzing 3,000 articles published between 2003 and 2023,
the study identified 22 key themes that have significantly shaped current debates
on open innovation. The results demonstrate a gradual shift in scholarly attention
from early firm-oriented models toward emerging domains such as organizational
culture and agile processes. These findings provide valuable insights for
researchers, practitioners, and policymakers, not only by consolidating existing
knowledge but also by highlighting research gaps and outlining promising
avenues for future inquiry. The study further emphasizes the need to update
educational resources, particularly in interdisciplinary areas such as science and
technology policy. The identified themes can serve as a roadmap for foresight
and educational planning in the field, offering guidance for advancing both
academic research and practical application.
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Extended Abstract
Introduction

Open innovation has emerged over the past two decades as a transformative
paradigm in innovation management and policy. By integrating external
knowledge with internal capabilities, it provides new avenues for the
development of innovative products, services, and processes. In an era
characterized by rapid technological advancement and increasing complexity,
organizations are compelled to move beyond traditional boundaries and
collaborate with universities, startups, research institutions, and even
competitors. In this context, scientometric approaches—and in particular, topic
modeling—have become powerful tools for uncovering hidden patterns in
scholarly literature and enabling foresight in research.

Although prior studies have examined valuable dimensions of open innovation,
including financial impacts, types of knowledge, and mechanisms of
collaboration, they often lack a systematic and comprehensive approach to
mapping its conceptual evolution. Traditional methods such as systematic
reviews and bibliometric analyses remain constrained by issues of scalability,
subjectivity, and reliance on retrospective data, limiting their ability to capture
emerging trends and paradigm shifts. These limitations highlight the need for
data-driven, longitudinal methods to reveal the intellectual trajectory of the field.

This study addresses these gaps by applying topic modeling to 3,000 articles
published between 2003 and 2023, offering one of the most extensive analyses to
date. The findings reveal a gradual shift from early firm-centric models toward
emerging domains such as organizational culture, agile processes, and cognitive
frameworks, underscoring the progressive maturation of the field. Furthermore,
the study identifies critical research gaps and highlights promising avenues for
future inquiry. Beyond its theoretical contribution, the research also emphasizes
the practical need to update educational resources, particularly in
interdisciplinary domains such as science and technology policy. By
systematically identifying key themes, the study not only advances the body of
knowledge in open innovation but also provides a foundation for future research
and the design of updated curricula and policy frameworks.

Literature Review

Open innovation has emerged over the past two decades as a strategic paradigm
in innovation management and science and technology policy. Moving beyond
reliance on internal R&D units, it emphasizes the integration of external
knowledge flows from universities, startups, and even competitors, thereby
enhancing organizational innovation capacity. Research highlights that open
innovation has gained significance not only as an organizational strategy but also
as a tool for national development and foresight. Nevertheless, organizations
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continue to face challenges in effectively integrating external knowledge with
internal resources and aligning them with strategic objectives.

Methodologically, open innovation has been studied through diverse

approaches such as surveys, case studies, and archival analyses, each with
inherent limitations. Traditional methods often fail to synthesize large-scale data
or detect latent patterns. The rise of digital data has drawn increasing attention to
computational approaches, such as mining social media to uncover real-time
interactions in open innovation. Yet, the fragmented nature of existing studies
still hinders the construction of a coherent understanding of the field’s theoretical
and practical evolution.
Topic modeling, as a powerful text-mining technique, addresses these
shortcomings by automatically identifying hidden themes and tracking their
development over time. This approach enables the mapping of conceptual
landscapes and supports scientific foresight in open innovation. By consolidating
dispersed insights, exposing research gaps, and providing a systematic
framework, topic modeling serves as an effective tool for advancing future
research agendas in this domain.

Research Methodology

This study aims to identify and analyze key themes in open innovation research
using topic modeling with the Latent Dirichlet Allocation (LDA) algorithm. Data
were collected from approximately 3,000 articles published in 18 high-impact
international journals between 2003 and 2023. Databases included ScienceDirect,
Web of Science, Scopus, and EBSCOhost, with search queries using keywords
related to open innovation, collaborative innovation, and open-source innovation.
Snowball sampling and expert consultation ensured the selection of relevant high-
quality journals.

The collected data were preprocessed, including tokenization, lowercasing,
punctuation and stop-word removal, bigram and trigram detection,
lemmatization, and rare-word filtering. A document-term matrix (DTM) was
constructed as input for the LDA model. The optimal number of topics was
determined using coherence metrics and the Elbow method. The model was
trained, and extracted topics were interpreted based on frequently occurring terms
and expert analysis. Model quality was evaluated using coherence scores and
human assessment.

Key limitations include potential data source bias, focus on English-language
articles, and inherent assumptions of the LDA algorithm. Future research should
consider multilingual datasets and advanced topic modeling techniques to
improve accuracy and generalizability of findings.

Results and Discussion

This study analyzed over 3,000 articles published between 2003 and 2023,
identifying 22 key themes in open innovation that provide a comprehensive
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overview of current research. Topic modeling using LDA enabled the extraction
of primary topics and key terms, and irrelevant, redundant, or incomplete topics
were removed. ldentified themes include knowledge management, organizational
culture, collaborative innovation networks, risk management, agile innovation
processes, and intellectual capital, each playing a critical role in enhancing
organizational competitiveness, productivity, innovation, and sustainability.

Keyword analysis indicates a growing focus on collaboration, agility, and
emerging innovation models. These trends reflect a shift from traditional
approaches toward operational frameworks and policies that improve
organizational performance. Synergies among themes, such as the intersection of
organizational culture with knowledge management and collaborative networks,
create valuable opportunities for developing open innovation ecosystems.

Despite these insights, limitations include dependency on the dataset and
analytical methods, as well as lack of fine-grained detail for in-depth analysis.
Future research could employ longitudinal, interdisciplinary, and in-depth
qualitative analyses to clarify the impact of open innovation themes on long-term
organizational performance and to design evidence-based strategies and policies
for advancing open innovation ecosystems.
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Innovation Incubators 5 7 5 5 22
Open Innovation in Higher Education 5 7 5 7 24
Employee Knowledge Sharing 5 7 7 5 24
Employee Training Program 5 5 7 5 22
Organizational Culture for Open Innovation Dynamics 9 9 7 7 32
Cognitive Model of Open Innovation 5 7 5 5 22
Innovation Database 5 5 7 5 22
Analyzing Data 5 5 7 5 22
Risk Management and Organizational Strategy 7 5 7 9 28
Social Benefits of Innovation 5 7 5 7 24
Innovation Business Model 7 9 5 5 26
Adgile Innovation Process 7 9 7 5 28
Industrial Engineering Innovations 5 5 7 5 22
Intellectual Capital 7 9 5 7 28
Qualitative Analysis in Open Innovations 5 7 5 5 22
Strategy Analysis: External and Internal Environments 7 5 5 7 24
Statistical Analysis of Open Innovation Variables 5 5 7 5 22
Learning Competency 5 7 7 7 26
Open Innovation and Serial Entrepreneurs 7 9 5 5 26
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