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Introduction: The rapid growth of legal data and the conceptual heterogeneity of statutes and
judicial decisions highlight the need for advanced methods of semantic legal information
retrieval. Keyword-based search is ineffective when facing synonymy, polysemy, and the
structural complexity of legal texts, and the absence of indigenous legal ontologies in Iran
intensifies this challenge. Globally, ontology-based approaches and Semantic Web standards
have significantly improved retrieval accuracy. Using the Context—-Mechanism—Outcome
(CMO) framework, this study addresses four key questions: the contextual factors influencing
the design of legal ontologies; the mechanisms that enhance semantic retrieval; the dominant
patterns and challenges in civil-law systems; and the conceptual framework required for
developing indigenous models in Iran. The aim is to propose a conceptual foundation for
localizing legal ontologies in the Iranian legal system.

Methodology: This study employed a systematic review and interpretive synthesis to identify
patterns of context, mechanism, and outcome in the design and application of legal ontologies.
The review followed PRISMA 2020 guidelines and included formulating research questions,
designing the protocol, searching databases, screening, quality appraisal, data extraction, and
final synthesis. A comprehensive search across Web of Science, Scopus, ACM Digital Library,
Google Scholar, and national databases retrieved 923 records, of which 28 studies met the
inclusion criteria. Quality appraisal used the Mixed Methods Appraisal Tool (MMAT 2018),
and inter-rater reliability was confirmed (Cohen’s Kappa = 0.87). Data were synthesized
through five steps: initial coding, theme extraction, contextual analysis, mechanism
identification, and outcome mapping, forming the basis for a localized conceptual framework.

Main Findings: The synthesis of 28 studies (1997-2025) shows that legal ontologies have



undergone substantial evolution over the past three decades. Regarding the first question, legal
system type, linguistic—cultural features, and legal domain specificity emerged as the main
contextual determinants of ontology design. For the second question, five core mechanisms
were identified: selecting an appropriate upper ontology, choosing a construction method
(top-down, bottom-up, hybrid, middle-out), integrating modern technologies such as
knowledge graphs and large language models, using lightweight architectures, and employing
automated algorithms to reduce cost and time. For the third question, four regional patterns—
European, East Asian, Latin American, and Islamic—Arab systems—were identified, each
following distinct developmental trajectories. Despite these differences, common challenges
persist: open-textured legal concepts, the theory—engineering gap, legal dynamism, and the
high cost of manual ontology construction. For the fourth question, the proposed framework
for Iran relies on localized LKIF, lessons from comparable jurisdictions, a hybrid approach
grounded in the Civil Code, and rotational modeling of statutes and judicial precedents.

Discussion and Conclusions: This review demonstrates that legal ontologies are inherently
context-dependent, and their success relies on alignment with legal, cultural, and linguistic
environments. The CMO framework provides a robust methodological lens for comparative
analysis and future research. Emerging trends—including hybrid approaches, modeling legal
change, lightweight architectures, and integration with modern Al technologies such as LLMs,
linked data, and knowledge graphs—play a central role in enhancing accuracy, scalability, and
applicability. Civil-law systems require ontology designs focused on normative structures, and
challenges such as open-textured concepts, the theory—engineering gap, and legal dynamism
underscore the need for indigenous development in Iran. The study concludes that localized
LKIF, hybrid modeling based on the Civil Code, and rotational modeling of statutes and judicial
precedents can pave the way for precise and equitable semantic retrieval. Future research may
focus on developing an ontology for the Iranian Civil Code, constructing a Persian legal
knowledge graph, evaluating LLMs for Persian legal tasks, and designing ontology-based
semantic retrieval and question-answering systems.

Keywords: Legal ontology, Semantic information retrieval, Systematic review, Civil-law
systems, Context-Mechanism—Outcome (CMO) analysis



