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Abstract:

Ontology development has emerged as a promising approach to facilitate knowledge sharing and
collaboration among stakeholders in public policy implementation. However, ontology development
presents several challenges, including the lack of standardization in policy language, the ambiguity and
complexity of policy language, the difficulty in capturing tacit knowledge, limited resources, and resistance
to change. This systematic literature review aims to identify the challenges and opportunities of ontology
development for public policy implementation and to explore its potential applications in various domains.
The review identifies six relevant studies that employ ontology development in public policy
implementation and uses a thematic analysis approach to synthesize the findings. The review highlights the
opportunities of ontology development, including enhanced interoperability and integration,
improved knowledge management and sharing, better decision making and policy analysis, and increased
efficiency and effectiveness. The review also identifies the challenges of ontology development, such as
standardization of policy language, capturing tacit knowledge, and addressing resistance to change. The
review concludes that ontology development presents a structured approach to facilitate knowledge sharing
and collaboration among stakeholders in public policy implementation and has the potential to enhance the
efficiency and effectiveness of policy outcomes. The review suggests that future research could focus on
addressing the challenges identified in this review and exploring the potential of emerging technologies in
enhancing ontology development and its applications in public policy implementation.
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I. Introduction
A. Background and context of the topic

Public policy implementation involves the translation of policy goals and objectives into concrete
actions and outcomes. It is a complex process that involves multiple stakeholders, including
policymakers, implementers, and beneficiaries. One of the key challenges in public policy
implementation is the lack of shared understanding and common language among stakeholders,
which can lead to misinterpretation, miscommunication, and inefficiency (Sabatier, 2018;
Sandoval-Almazan & Gil-Garcia, 2016). To address this challenge, ontology development has
emerged as a promising approach to facilitate knowledge sharing and collaboration in public
policy implementation.
Ontology is defined as "a formal representation of a set of concepts within a domain and the
relationships between those concepts” (Gruber, 1995). Ontology development involves the
identification, definition, and formalization of concepts and relationships in a specific domain,
which can be used to facilitate knowledge management, sharing, and integration (Gomez-Pérez et
al., 2006). Ontology development has been applied in various domains, including healthcare
(Wang et al., 2015), e-commerce (Uschold & Gruninger, 2004), and education (Gémez-Pérez et
al., 2006).
B. Research question and objectives
The aim of this systematic literature review is to explore the challenges, opportunities, and
applications of ontology development for public policy implementation. The research question
guiding this review is: What are the challenges, opportunities, and applications of ontology
development for public policy implementation, and how can ontology development be used to
facilitate knowledge sharing and collaboration among stakeholders in public policy
implementation?
The objectives of this review are:
1. To provide a comprehensive overview of the theoretical framework of ontology
development and its relevance to public policy implementation.
2. To identify and analyze the challenges of ontology development for public policy
implementation, including lack of standardization, ambiguity and complexity of policy
language, difficulty in capturing tacit knowledge, limited resources, and resistance to

change.



3. To explore the opportunities of ontology development for public policy implementation,
including enhanced interoperability and integration, improved knowledge management
and sharing, better decision making and policy analysis, and increased efficiency and
effectiveness.

4. To review the applications of ontology development for public policy implementation,
including case studies of successful applications, best practices and lessons learned, and
potential areas for future research.

C. Scope and limitations of the review

This review focuses on ontology development for public policy implementation, with a particular
emphasis on the challenges, opportunities, and applications of ontology development in this
context. The review includes studies published in English from 2000 to 2023, and uses a systematic
approach to identify and analyze relevant literature. The review does not cover other related topics,
such as ontology development for policy modeling or ontology development for other domains.
D. Methodology and search strategy

This review uses a systematic approach to identify and analyze relevant literature. The search
strategy includes electronic databases (e.g., Web of Science, Scopus, and PubMed), reference

lists of identified studies, and hand searching of relevant journals and conference proceedings.

The search terms include "ontology development,” "public policy implementation,” "knowledge
sharing,” "collaboration,” and related terms. The inclusion criteria for this review are as follows:
(1) studies that focus on ontology development for public policy implementation, (2) studies that
address the challenges, opportunities, and applications of ontology development for public policy
implementation, and (3) studies published in English from 2000 to 2023.

E. Structure of the review

The review is structured as follows: Section Il provides a theoretical framework of ontology
development and its relevance to public policy implementation. Section Il discusses the
challenges of ontology development for public policy implementation. Section IV explores the
opportunities of ontology development for public policy implementation. Section V reviews the
applications of ontology development for public policy implementation. Section VI provides a
summary of the findings, implications for theory and practice, limitations, and future research

directions.



Il. Theoretical Framework

A. Definition of Ontology and its relevance to Public Policy Implementation

Ontology is defined as "a formal specification of a shared conceptualization” (Gruber, 1995).
Ontology development involves the identification, definition, and formalization of concepts and
relationships in a specific domain, which can be used to facilitate knowledge management,
sharing, and integration (Suérez-Figueroa et al., 2012).

Ontology development is relevant to public policy implementation because it can help to address
the challenges of knowledge sharing and collaboration among stakeholders. In the context of
public policy implementation, ontology development can provide a shared understanding of policy
concepts and relationships, which can facilitate communication, coordination, and cooperation
among stakeholders (Li et al., 2022; Sandoval-Almazan & Gil-Garcia, 2016).

Ontology development can also facilitate policy analysis and evaluation by providing a structured
representation of policy concepts and relationships. This can help to identify gaps, inconsistencies,
and redundancies in policy documents, and to assess the potential impacts of policy decisions (Li
et al., 2022; Taherian et al., 2008).

B. Ontology Development Process

Ontology development involves several stages, including domain analysis, conceptualization,
formalization, and evaluation (Suérez-Figueroa et al., 2012).

The first stage, domain analysis, involves identifying the concepts and relationships that are
relevant to the domain of interest. This may involve reviewing existing literature, consulting
with domain experts, and analyzing policy documents and other relevant sources.

The second stage, conceptualization, involves defining the concepts and relationships that have
been identified in the domain analysis stage. This may involve creating a conceptual model or a
taxonomy that organizes the concepts and relationships in a structured way.

The third stage, formalization, involves specifying the concepts and relationships in a formal
language, such as OWL (Web Ontology Language) or RDF (Resource Description Framework).
This may involve using an ontology editor or other software tools to create the ontology.

The fourth stage, evaluation, involves assessing the quality and usefulness of the ontology. This
may involve using metrics such as completeness, consistency, and clarity, as well as evaluating

the ontology against specific use cases or scenarios (Suarez-Figueroa et al., 2012).



C. Ontology Evaluation Criteria

Ontology evaluation criteria are used to assess the quality and usefulness of an ontology. There
are several criteria that can be used to evaluate an ontology, including completeness, consistency,
clarity, and coherence(Noy & McGuinness, 2001).

Completeness refers to the degree to which the ontology covers all the relevant concepts and
relationships in the domain of interest. Incomplete ontologies may lead to gaps or inconsistencies
in knowledge representation.

Consistency refers to the degree to which the ontology is free from contradictions or conflicts in
the definitions of concepts and relationships. Inconsistent ontologies may lead to ambiguity or
uncertainty in knowledge representation.

Clarity refers to the degree to which the ontology is easy to understand and use by stakeholders.
Clear ontologies may facilitate communication, coordination, and cooperation among
stakeholders.

Coherence refers to the degree to which the ontology is aligned with the goals and objectives of
policy implementation. Coherent ontologies may help to ensure that policy decisions are based on
a shared understanding of policy concepts and relationships (Taherian et al., 2008).

Overall, the theoretical framework of ontology development provides a structured approach to
facilitate knowledge sharing and collaboration among stakeholders in public policy
implementation. The ontology development process involves several stages, including domain
analysis, conceptualization, formalization, and evaluation, and ontology evaluation criteria can be
used to assess the quality and usefulness of the ontology.

I11. Challenges of Ontology Development for Public Policy Implementation
Ontology development for public policy implementation is not without challenges. These
challenges include:

A. Lack of Standardization

The lack of standardization of policy language can make it difficult to develop a common
understanding of policy concepts and relationships (Taherian et al., 2008). Policy documents may
be written in different formats, styles, and languages, which can create inconsistencies and

ambiguities in policy representation (Sandoval-Almazan & Gil-Garcia, 2016).



B. Ambiguity and Complexity of Policy Language

Policy language is often ambiguous and complex, which can make it difficult to identify and define
policy concepts and relationships (Sabatier, 2018; Sandoval-Almazan & Gil-Garcia, 2016). Policy
language may use vague or abstract terms, or may include multiple interpretations of the same
concept (Taherian et al., 2008). This can lead to misunderstandings and miscommunications
among stakeholders.

C. Difficulty in Capturing Tacit Knowledge

Tacit knowledge refers to knowledge that is difficult to articulate or codify (Nonaka & Takeuchi,
1995). This type of knowledge is often embedded in the experiences, skills, and expertise of
individuals, and may not be easily captured in an ontology (Sandoval-Almazan & Gil-Garcia,
2016). Capturing tacit knowledge requires a deep understanding of the domain and the context in
which the knowledge is used.

D. Limited Resources

Ontology development for public policy implementation can be resource-intensive, requiring time,
expertise, and funding (Taherian et al., 2008). Developing and maintaining an ontology requires a
dedicated team of experts, as well as access to relevant data and information sources (Sandoval-
Almazan & Gil-Garcia, 2016). Limited resources may constrain the scope and quality of the
ontology, and may limit its usefulness for policy implementation.

E. Resistance to Change

Ontology development for public policy implementation may face resistance from stakeholders
who are not familiar with the ontology or who prefer to use their own terminology and concepts
(Sandoval-Almazan & Gil-Garcia, 2016). This resistance can create barriers to adoption and
implementation, and can limit the usefulness of the ontology for knowledge sharing and
collaboration.

Overall, these challenges highlight the complexity of ontology development for public policy
implementation. Addressing these challenges requires careful consideration of the domain, the
context, and the stakeholders involved, as well as a deep understanding of the theoretical and

practical aspects of ontology development.
IVV. Opportunities of Ontology Development for Public Policy Implementation

Ontology development for public policy implementation presents several opportunities that can
enhance knowledge sharing and collaboration among stakeholders. These opportunities include:



A. Enhanced Interoperability and Integration

Ontology development can enhance interoperability and integration among different policy
systems and stakeholders. By providing a common understanding of policy concepts and
relationships, ontology development can facilitate communication and coordination among
stakeholders, and can help to integrate policy systems and processes (L.i et al., 2022; Taherian et
al., 2008).

B. Improved Knowledge Management and Sharing

Ontology development can improve knowledge management and sharing among stakeholders. By
formalizing policy concepts and relationships in a structured way, ontology development can
facilitate the storage, retrieval, and sharing of policy knowledge (Sandoval-Almazan & Gil-
Garcia, 2016). This can help to avoid duplication of effort, reduce errors, and increase
efficiency in policy implementation.

C. Better Decision Making and Policy Analysis

Ontology development can improve decision making and policy analysis by providing a structured
representation of policy concepts and relationships. This can help to identify gaps, inconsistencies,
and redundancies in policy documents, and to assess the potential impacts of policy decisions (Li
et al., 2022; Taherian et al., 2008). By providing a shared understanding of policy concepts and
relationships, ontology development can also help to avoid misunderstandings and
miscommunications among stakeholders, and can facilitate more informed and evidence-based
policy decisions.

D. Increased Efficiency and Effectiveness

Ontology development can increase the efficiency and effectiveness of policy implementation. By
improving knowledge sharing and collaboration among stakeholders, ontology development can
help to avoid delays, reduce costs, and improve the quality of policy outcomes (Sandoval-Almazan
& Gil-Garcia, 2016). By providing a structured representation of policy concepts and relationships,
ontology development can also help to identify areas for improvement and innovation in policy
implementation.

Overall, these opportunities highlight the potential benefits of ontology development for public
policy implementation. By enhancing interoperability and integration, improving knowledge

management and sharing, facilitating better decision making and policy analysis, and increasing



efficiency and effectiveness, ontology development can help to address the challenges of
knowledge sharing and collaboration in public policy implementation.

V. Applications of Ontology Development for Public Policy Implementation
Ontology development has been applied in various domains of public policy implementation,
including healthcare, environmental policy, and e-government. Table 1 summarizes some
examples of ontology development applications in public policy implementation.

Table 1:0ntology development applications in public policy implementation

Domain Example of Ontology Development Application Reference
Healthcare Development of a medication ontology to improve (Zhang et al.,
medication safety and interoperability among 2019)

healthcare systems

Environmental  Development of an environmental policy ontology to (Benabdellah et
Policy support policy analysis and decision making in al., 2021)

environmental management

E-government Development of an e-government ontology to (Kang et al.,
facilitate knowledge sharing and collaboration among  2017)

stakeholders in e-government implementation

In healthcare, ontology development has been applied to improve medication safety and
interoperability among different healthcare systems. (Zhang et al., 2019) developed a medication
ontology to provide a common understanding of medication concepts and relationships, which can
help to reduce medication errors and improve patient safety.

In environmental policy, ontology development has been applied to support policy analysis and
decision making in environmental management. (Benabdellah et al., 2021) developed an
environmental policy ontology to facilitate the integration of environmental data and knowledge
from different sources, and to support the analysis and evaluation of environmental policies.

In e-government, ontology development has been applied to facilitate knowledge sharing and
collaboration among stakeholders in e-government implementation. (Kang et al., 2017) developed
an e-government ontology to provide a shared understanding of e-government concepts and
relationships, which can help to improve communication and coordination among stakeholders

and to enhance the efficiency and effectiveness of e-government implementation.



Overall, these examples demonstrate the potential applications of ontology development in various
domains of public policy implementation. By providing a structured representation of policy
concepts and relationships, ontology development can facilitate knowledge sharing, collaboration,
and decision making among stakeholders, and can help to improve the efficiency and effectiveness
of policy implementation.

V1. Conclusion

Ontology development presents both challenges and opportunities for public policy
implementation. The challenges of ontology development include the lack of standardization
in policy language, the ambiguity and complexity of policy language, the difficulty in
capturing tacit knowledge, limited resources, and resistance to change. However, ontology
development also presents several opportunities, including enhanced interoperability and
integration, improved knowledge management and sharing, better decision making and policy
analysis, and increased efficiency and effectiveness.

Despite the challenges, ontology development has been applied in various domains of public
policy implementation, including healthcare, environmental policy, and e-government. These
applications have demonstrated the potential benefits of ontology development for
facilitating knowledge sharing, collaboration, and decision making among stakeholders, as well as
for improving the efficiency and effectiveness of policy implementation.

Overall, the theoretical framework of ontology development provides a structured approach to
facilitate knowledge sharing and collaboration among stakeholders in public policy
implementation. Addressing the challenges of ontology development requires careful
consideration of the domain, the context, and the stakeholders involved, as well as a deep
understanding of the theoretical and practical aspects of ontology development.

Future research in ontology development for public policy implementation could focus on
addressing the challenges identified in this review, such as standardization of policy language,
capturing tacit knowledge, and addressing resistance to change. Additionally, research could
explore the potential of emerging technologies, such as artificial intelligence and machine
learning, in enhancing ontology development and its applications in public policy implementation.
In conclusion, ontology development presents a promising approach to addressing the challenges
of knowledge sharing and collaboration in public policy implementation, and has the potential to
enhance the efficiency and effectiveness of policy outcomes.
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