MAN

PUBLISHING INSTITUTE

Journal Website

Article history:

Received 22 May 2026

Revised 29 July 2026

Accepted 06 August 2026

Initial Publication 14 August 2026
Final Publication 22 December 2026

Journal of Technology in Entrepreneurship

AT 9 i
3
S 5 iy oo
TECHNOLOGY IN ENTREPRENEURSHIP

STRATEGIC MANAGMENT

and Strategic Management
Volume 5, Issue 4, pp 1-26

E-ISSN: 3041-8585

Application of Ontology in Data Governance and Knowledge
Management in Artificial Intelligence-Based Organizations

Zahra. Razmi'*©, Zahra. Tanha?

! Associate Professor, Department of Management, Faculty of Social and Economic Sciences, Alzahra University, Tehran, Iran
2 PhD Student in Information Technology Management, Department of Management, Alzahra University, Tehran, Iran

* Corresponding author email address: zahrarazmi@alzahra.ac.ir

Article Info

ABSTRACT

Article type:
Original Research

How to cite this article:

Razmi, Z. & Tanha, Z. (2026).
Application of Ontology in Data
Governance and Knowledge
Management in Artificial Intelligence-
Based Organizations. Journal of
Technology in Entrepreneurship and
Strategic Management, 5(4), 1-26.

© 2026 the authors. Published by
KMAN Publication Inc.
(KMANPUB), Ontario, Canada. This
is an open access article under the
terms of the Creative Commons
Attribution-NonCommercial 4.0
International (CC BY-NC 4.0)
License.

CrossMark

This study aimed to explain the application of ontology in improving data governance and
knowledge management and to identify its implications for trustworthy intelligent systems,
strategic decision-making, business innovation, and data-driven entrepreneurship in artificial
intelligence-based organizations. This applied study employed a qualitative, exploratory design
based on thematic analysis. The study population consisted of managers and specialists in
artificial intelligence, data governance, knowledge management, data analytics, information
architecture, digital transformation, and technology-based businesses. Participants were
recruited through purposive sampling, and theoretical saturation was achieved after 12 semi-
structured interviews. Following complete transcription, the data were analyzed using Braun and
Clarke’s reflexive thematic analysis at the levels of basic, organizing, and global themes.
MAXQDA software was used to organize and code the qualitative data. The trustworthiness of
the findings was established through the criteria of credibility, transferability, dependability, and
confirmability. The analysis generated 320 initial concepts. After removing repetitions and
integrating semantically similar codes, 201 basic themes, 25 organizing themes, and five global
themes were identified. The global themes comprised semantic data governance, ontology-based
organization and flow of organizational knowledge, trustworthiness and accountability in
intelligent systems, alignment of ontology with business strategy and data-driven
entrepreneurship, and requirements for ontology implementation and maturity. The findings
demonstrated that ontology supports the standardization of organizational concepts, semantic
integration of heterogeneous data, improvement of data quality and traceability, and clarification
of data ownership and responsibilities. It also facilitates knowledge sharing and retrieval,
strengthens organizational memory, improves the explainability and auditability of algorithmic
decisions, and contributes to the identification and reduction of algorithmic bias. Furthermore,
ontology connects organizational data and knowledge with managerial decisions, innovation
opportunities, knowledge-based products, and value creation. Ontology constitutes a strategic
semantic infrastructure for integrating data, knowledge, artificial intelligence, and business
objectives. Its successful implementation requires an integrated data architecture, a knowledge-
sharing culture, interdisciplinary expertise, senior management support, effective change
governance, and the continuous maintenance and updating of conceptual models.
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Extended Abstract

Introduction

The rapid development of digital transformation has fundamentally changed the strategic role of
data and knowledge in contemporary organizations. In artificial intelligence (Al)-based organizations,
data is no longer considered merely an operational resource but has become a strategic asset that supports
innovation, decision-making, value creation, and competitive advantage. The increasing volume,
diversity, and complexity of organizational data have created new challenges regarding data quality,
integration, security, ownership, and responsible utilization. Consequently, organizations require effective
governance mechanisms to ensure that data can be transformed into reliable knowledge and actionable
insights. Research on data governance and quality management emphasizes that organizations need
integrated frameworks to manage data throughout its lifecycle and ensure that data resources contribute
effectively to innovation and organizational performance (Bernardo et al., 2024).

The emergence of Al has further intensified the importance of data governance because intelligent
systems depend heavily on the quality, accessibility, and interpretability of data. Weak governance
structures may lead to inaccurate predictions, algorithmic bias, privacy violations, and reduced trust in Al-
based decisions. Therefore, responsible Al development requires coordination between technical
infrastructures, governance frameworks, ethical principles, and organizational processes. Contemporary
policy discussions emphasize that data governance, privacy protection, transparency, and accountability
are interconnected dimensions of responsible Al ecosystems (Oecd, 2024). In this regard, effective
governance of Al systems requires not only managing data access and security but also ensuring that data
has clear meaning, context, and organizational relevance.

Despite advances in data governance, many organizations continue to face semantic challenges.
Data generated across organizational departments often lacks common definitions, standardized concepts,
and shared interpretations. Different units may use identical terms with different meanings or different
terms for similar concepts, resulting in inconsistent reporting, fragmented knowledge, and inefficient
decision-making. In Al-based organizations, these semantic inconsistencies can negatively influence
machine learning models because algorithms may process data without understanding its organizational
context. Knowledge graphs and semantic structures have increasingly been proposed as mechanisms for
overcoming these challenges by connecting heterogeneous data sources, organizational concepts, and Al
systems through meaningful relationships. Knowledge graphs can provide the semantic foundation
required for Al governance by improving data traceability, interoperability, and contextual understanding
(Merono-Penuela et al., 2025).

Knowledge management represents another essential dimension of Al-based organizations. While
Al technologies provide powerful capabilities for extracting patterns and generating insights,
organizations must possess mechanisms to create, organize, transfer, and reuse knowledge effectively.
Recent studies indicate that the integration of Al and knowledge management can improve organizational
learning, knowledge sharing, and decision-making; however, successful implementation depends on
overcoming challenges related to data quality, organizational readiness, skills, and knowledge structures
(Girdn et al., 2025; Rezaei, 2025). In this context, ontology can serve as a bridge between raw data and
organizational knowledge by providing explicit representations of concepts, relationships, and rules within
a specific domain.
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Ontology has become increasingly important in information systems and Al because it enables
organizations to represent knowledge in a structured and machine-processable form. By defining concepts,
relationships, and semantic rules, ontology facilitates communication between humans, organizational
units, and intelligent systems. From a theoretical perspective, ontology contributes to explanation and
interpretability because meaningful explanations require clear concepts and explicit relationships among
entities (Guizzardi & Guarino, 2024). Recent developments in large language models have also expanded
opportunities for ontology learning and automated knowledge structuring, demonstrating the potential of
Al-assisted approaches for creating semantic knowledge systems (Babaei Giglou et al., 2024).

The role of ontology extends beyond technical data organization and influences trust, transparency,
and accountability in Al systems. Trust in Al depends not only on predictive accuracy but also on
reliability, fairness, safety, explainability, and human acceptance (Afroogh et al., 2024). Ontology can
support these requirements by clarifying relationships between input data, organizational concepts,
analytical processes, and algorithmic outputs. Studies in specialized domains have demonstrated that
ontologies can function as semantic bridges between Al systems and complex data environments,
improving interoperability and decision support (Ambalavanan et al., 2025). Similarly, semantic
interoperability tools combined with explainable Al approaches have been shown to enhance
understanding and reliability in intelligent systems (Xhani et al., 2025).

Furthermore, ontology has strategic implications for business innovation and data-driven
entrepreneurship. Al-driven business model innovation requires organizations to connect technological
capabilities with customer needs, market opportunities, and strategic objectives. However, fragmented
conceptual frameworks often limit the ability of organizations to transform Al capabilities into sustainable
value creation (Jorzik et al., 2024). Ontology can support this transformation by connecting business
concepts, customer knowledge, operational data, and strategic goals. Evidence from emerging economies
suggests that Al capabilities contribute to sustainable entrepreneurship when combined with strong
knowledge management capabilities (Alshammakhi & Sheikh, 2025). Similarly, generative Al adoption,
knowledge management, and institutional support have been identified as important factors influencing
entrepreneurial success and innovation (Wang & Zhang, 2024).

The implementation of ontology also requires appropriate governance, organizational maturity,
and interdisciplinary capabilities. Ontology development is not a one-time technical activity but an
ongoing process requiring maintenance, adaptation, stakeholder participation, and governance
mechanisms. Effective ontology governance includes defining responsibilities, managing changes,
ensuring interoperability, and supporting continuous evolution of semantic models (Tzitzikas et al., 2024).
In addition, responsible Al governance frameworks emphasize the importance of structural, relational,
and procedural mechanisms for managing Al-related risks and responsibilities (Papagiannidis et al., 2025).
Therefore, ontology-based approaches can provide practical foundations for responsible Al governance
by integrating technical, organizational, and strategic dimensions.

Although previous studies have examined data governance, knowledge management, Al
governance, and semantic technologies separately, limited research has explored how ontology
simultaneously contributes to data governance, knowledge management, Al trustworthiness, and data-
driven entrepreneurship in organizational contexts. Therefore, this study aimed to explain the application
of ontology in data governance and knowledge management in artificial intelligence-based organizations.

E-ISSN: 3041-8585


https://portal.issn.org/resource/ISSN/3041-8585

Methods and Materials

This qualitative exploratory study was conducted using thematic analysis. The participants
included experts, managers, and specialists in artificial intelligence, data governance, knowledge
management, digital transformation, data analytics, information architecture, and technology-based
businesses. Participants were selected through purposive sampling based on their professional experience
and expertise related to Al-based organizational environments. The final sample consisted of 12
participants, and theoretical saturation was achieved when additional interviews no longer generated new
conceptual insights.

Data were collected through semi-structured interviews. The interview protocol focused on the
role of ontology in semantic data governance, knowledge organization, Al trustworthiness, decision-
making, business innovation, and data-driven entrepreneurship. All interviews were transcribed and
analyzed through a systematic thematic analysis process. Data coding and organization were conducted
using MAXQDA software. The analysis process included identifying initial concepts, developing basic
themes, organizing themes into broader categories, and generating overarching themes. The
trustworthiness of findings was ensured through credibility, transferability, dependability, and
confirmability procedures.

Findings

The analysis of interview data generated 320 initial concepts. After reviewing, merging, and
refining the codes, 201 basic themes were identified. These themes were organized into 25 organizing
themes and five overarching themes.

The first overarching theme was semantic data governance in Al-based organizations. This
theme included standardization of data concepts, semantic integration of heterogeneous data sources,
improvement of data quality and traceability, clarification of data ownership, and meaningful access
control. Findings indicated that ontology enables organizations to establish shared definitions and reduce
conceptual ambiguity across departments.

The second overarching theme was ontology-based organization and flow of organizational
knowledge. Participants emphasized that ontology facilitates the transformation of raw data into usable
knowledge by structuring concepts, relationships, and organizational experiences. This theme included
knowledge storage, knowledge sharing, semantic retrieval, and strengthening organizational memory.

The third overarching theme was trustworthiness, transparency, and accountability of
intelligent systems. Findings showed that ontology improves explainability of Al decisions by clarifying
relationships between data inputs, organizational concepts, and algorithmic outputs. Participants
highlighted ontology’s role in reducing algorithmic bias, supporting AT auditing, and increasing user trust.

The fourth overarching theme was alignment of ontology with business strategy and data-
driven entrepreneurship. Results demonstrated that ontology supports strategic decision-making,
innovation, development of knowledge-based products, identification of market opportunities, and
creation of data-driven business value.

The fifth overarching theme was requirements for ontology implementation and maturity
development. Findings indicated that successful ontology adoption requires integrated data architecture,
interdisciplinary expertise, knowledge-sharing culture, managerial support, organizational readiness, and
continuous maintenance of semantic models.
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Discussion and Conclusion

The findings demonstrated that ontology functions as a strategic semantic infrastructure that
connects data governance, knowledge management, artificial intelligence, and business objectives. Rather
than being limited to technical classification of information, ontology provides organizations with a
mechanism for creating shared meanings, improving data reliability, and transforming fragmented
information resources into organizational knowledge.

The study showed that effective Al adoption requires more than access to advanced algorithms
and large datasets. Organizations must develop semantic structures that allow data to be interpreted within
organizational contexts. Ontology contributes to this process by improving interoperability, supporting
knowledge flow, increasing transparency, and enabling more trustworthy Al-based decisions.

The findings also highlighted that ontology has important implications for innovation and
entrepreneurship. By linking customer knowledge, market information, operational data, and strategic
objectives, ontology enables organizations to identify opportunities, develop intelligent products, and
create new sources of value. However, ontology implementation requires organizational commitment,
interdisciplinary collaboration, and continuous governance.

In conclusion, ontology should be considered a fundamental component of Al-based
organizational maturity. Organizations that successfully integrate ontology into their data governance and
knowledge management systems can improve decision quality, enhance trust in intelligent systems,
strengthen organizational learning, and achieve greater competitiveness in data-driven environments.
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