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The expansion of artificial intelligence (Al) applications within the architectural
profession has created extensive opportunities for enhancing design quality,
improving decision-making processes, increasing productivity, and supporting the
realization of sustainable urban development. However, the effective and
responsible use of this technology requires a coherent policy-making framework
that addresses legal, professional, institutional, technological, and human
dimensions in accordance with national conditions. Accordingly, the present study
aimed to elucidate the components of Al-based policy-making for the architectural
profession and to develop a policy framework in the context of Iran. In terms of
nature, the research is developmental; in terms of approach, it is qualitative and
exploratory; and it was conducted in two phases. In the first phase, using
qualitative meta-synthesis and in accordance with the PRISMA 2020 reporting
requirements, relevant studies were reviewed and initial policy-making
components were extracted and organized. At this stage, from among 2,018
identified records, 60 studies were selected for final analysis after the screening
and appraisal process. In the second phase, the extracted components were
evaluated by 20 experts across three Delphi rounds with respect to necessity,
importance, contextual relevance to Iran, and feasibility, and were validated using
the Content Validity Ratio (CVR) and Content Validity Index (CVI). The findings
led to the identification of six main components: regulation and professional
responsibility; data governance and infrastructure; ethics and transparency; human
capital and education; institutional coordination and stakeholder participation; and
implementation and evaluation. The results indicated that effective policy-making
in the field of Al in architecture is not merely dependent on technology adoption;
rather, it requires alignment among legal and professional requirements, data
infrastructures, ethical considerations, human capacities, the coordinated role of
relevant institutions, and evaluation and monitoring mechanisms. Accordingly, the
final framework of the study was organized at three levels—strategic, institutional,
and professional—so as to attend to the professional and institutional structure of
architecture in Iran while providing the necessary basis for developing specialized
regulations and standards, enhancing human and data capacities, defining
professional responsibility, and establishing implementation and evaluation
mechanisms. This framework can serve as a foundation for policy-making and for
regulating the relationships among Al technology, the architectural profession, and
the requirements of sustainable urban development in Iran.
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Introduction

Artificial intelligence (Al) is reshaping the architectural profession by expanding the capabilities of
design generation, building performance analysis, Building Information Modeling (BIM), energy
optimization, and decision support. Recent advances in generative Al have further increased
opportunities for data-informed design and the exploration of alternative architectural solutions.
Nevertheless, the integration of Al into architectural practice raises significant questions concerning
professional liability, data governance, ethical accountability, transparency, human oversight,
institutional coordination, and the reliability of Al-generated outputs. These challenges suggest that
the responsible adoption of Al cannot be achieved through technological advancement alone but
requires a coherent policy framework that addresses the regulatory, institutional, and professional
conditions governing its application.In Iran, the relationship between emerging Al technologies and
existing architectural regulations, building control procedures, professional responsibilities,
educational structures, and institutional arrangements remains insufficiently examined. Although
international Al governance frameworks provide general principles for responsible technological
development, their application to architectural practice requires adaptation to the legal and
organizational characteristics of the profession. Accordingly, this study aims to identify and explain
the principal policy components governing Al applications in architecture and to develop a context-
sensitive framework for policy-making in the Iranian architectural profession. Sustainable urban
development is considered a potential long-term outcome of responsible and performance-oriented Al
integration rather than an independently validated result of the proposed framework.

Materials and Methods

This developmental study adopted an exploratory qualitative approach and was structured around two
complementary stages: qualitative metasynthesis and expert-based contextual validation. In the first
stage, relevant literature was systematically identified and reviewed in accordance with the reporting
principles of PRISMA 2020. The review covered Al applications in architecture, professional
regulation, Al governance, data management, ethical considerations, human capacity development,
institutional coordination, and the environmental performance of the built environment.According to
the study's reported screening process, 2,018 records were initially identified. Following duplicate
removal, eligibility screening, and assessment of relevant publications, 60 studies were retained for
qualitative synthesis. The selected literature was analyzed using thematic synthesis. Relevant
statements and concepts were extracted, transformed into initial codes, grouped into conceptually
related categories, and progressively organized into broader policy domains. This process sought to
establish a coherent analytical structure while preserving the distinctions between technological
opportunities, professional requirements, and institutional conditions.In the second stage, the extracted
policy components were contextualized for the Iranian architectural profession through a three-round
Delphi process involving 20 experts representing architecture and urban design, Al and digital
technologies, professional regulation, policy and governance, urban management, and architectural
education and research. The proposed components were examined in terms of necessity, contextual
relevance, professional significance, and implementation feasibility. The Content Validity Ratio
(CVR) and Content Validity Index (CVI) were employed to assess content validity, while an expert
agreement threshold of at least 80% was used to evaluate consensus in the final Delphi round. The
results informed the refinement of the policy components and their organization into an integrated
multilevel framework.

Results
The qualitative synthesis and subsequent expert assessment resulted in six interrelated policy domains:
regulation and professional responsibility; data governance and infrastructure; ethics and transparency;
human capital and capacity building; institutional coordination and stakeholder participation; and
standardization, evaluation, and monitoring.

The first domain, regulation and professional responsibility, addresses the clarification of
professional obligations, the boundaries of Al-assisted decision-making, and the continued
responsibility of qualified architects for reviewing and approving professional outputs. It emphasizes
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that the use of intelligent systems should support professional judgment without transferring
accountability from responsible practitioners to technological tools.

The second domain, data governance and infrastructure, concerns the quality, reliability,
security, accessibility, and interoperability of data and digital systems. These requirements are
particularly relevant to Al applications involving BIM, environmental information, spatial datasets,
and building performance analysis. Effective data governance provides an essential foundation for the
reliability and traceability of Al-supported architectural processes.

The third domain, ethics and transparency, focuses on responsible technological use,
explainability, documentation, human oversight, bias-related risks, and the transparent communication
of Al involvement in professional decisions. It emphasizes the importance of maintaining
accountability throughout Al-assisted design and evaluation processes.

The fourth domain, human capital and capacity building, encompasses Al literacy, professional
competence, interdisciplinary collaboration, continuous training, and the adaptation of architectural
education to emerging technological requirements. This domain recognizes that technological
capability alone cannot ensure appropriate professional use without the necessary interpretive and
evaluative skills.

The fifth domain, institutional coordination and stakeholder participation, highlights the need
for structured cooperation among regulatory authorities, professional organizations, municipalities,
universities, technology developers, and architectural practitioners. Such coordination is important for
reducing fragmented decision-making, clarifying institutional responsibilities, and supporting
consistent implementation.

The sixth domain, standardization, evaluation, and monitoring, addresses the development of
operational guidelines, validation procedures, quality-control criteria, documentation requirements,
and continuous assessment mechanisms for Al-assisted architectural outputs. This domain provides
the principal connection between policy requirements and observable professional practices.

The reported Delphi assessment indicated increasing expert agreement across the three rounds,
with all six domains meeting the predefined 80% consensus threshold in the final round. Data
governance and infrastructure, human capital and capacity building, and standardization, evaluation,
and monitoring were retained without major conceptual revision. Regulation and professional
responsibility, ethics and transparency, and institutional coordination and stakeholder participation
were retained following contextual refinement to reflect the legal, institutional, and professional
conditions of Iran.Based on the relationships among these domains, the final framework was
organized into three interconnected levels. The strategic level comprises regulation and professional
responsibility and establishes the overarching regulatory foundation. The institutional level
encompasses data governance and infrastructure, ethics and transparency, human capital and capacity
building, and institutional coordination and stakeholder participation. The professional level
comprises standardization, evaluation, and monitoring, translating policy requirements into operational
procedures for architectural practice. A feedback mechanism links professional evaluation to
institutional improvement and strategic policy revision.

Discussion and Conclusion

The findings suggest that Al policy-making in architecture should be understood as an integrated
regulatory, institutional, and professional process rather than a technology-centered intervention. The
proposed framework demonstrates the conceptual interdependence of professional accountability,
reliable data systems, ethical safeguards, human competence, institutional coordination, and continuous
evaluation. Consequently, the effectiveness of policy implementation depends not only on the presence
of individual policy components but also on their alignment within a coherent governance structure.The
Iranian context further highlights the importance of adapting international Al governance principles to
existing professional regulations, organizational responsibilities, building control arrangements, and
institutional capacities. At the strategic level, clarifying professional accountability and the requirements
for human oversight provides the foundation for responsible Al use. At the institutional level, data
management, ethical transparency, professional education, and interorganizational coordination support
implementation capacity. At the professional level, standardization, quality assessment, documentation,
and monitoring enable policy requirements to be translated into reviewable architectural practices.An
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important characteristic of the framework is its proposed feedback mechanism. Experiences arising from
professional implementation, the identification of technological risks, and the evaluation of Al-assisted
outputs can inform revisions to institutional procedures and strategic regulations. This relationship
positions the framework as an adaptive policy structure rather than a fixed collection of requirements.
However, these relationships represent a conceptual proposition and should not be interpreted as
empirically established causal effects.The potential contribution of Al to sustainable architectural and
urban development also depends on the conditions under which the technology is applied. Improved
resource efficiency, energy performance, and environmental quality may emerge from reliable data,
appropriate analytical methods, qualified professional oversight, and performance-based evaluation.
Accordingly, environmental sustainability is treated as an expected outcome of responsible policy
implementation, not as a separate policy domain or a demonstrated consequence of content
validation.The principal contribution of this study is the formulation of a context-sensitive, three-level
policy framework that translates general Al governance principles into six domains relevant to
architectural practice in Iran. The framework offers a conceptual basis for developing professional
guidelines, data governance procedures, educational initiatives, institutional coordination mechanisms,
and evaluation standards. Nevertheless, its practical effectiveness has not yet been established through
implementation in architectural projects or professional institutions. Future research should therefore
examine its feasibility through pilot applications, develop measurable indicators of professional
accountability and Al-output reliability, and assess its applicability across different architectural
organizations and regulatory settings.Overall, the proposed framework provides an integrated
perspective for aligning Al innovation with professional responsibility, institutional capacity, and
performance-oriented architectural practice. It supports a transition from technology-centered adoption
toward context-sensitive, accountable, and continuously evaluated policy-making within the Iranian
architectural profession.
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