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EXTENDEDABSTRA

Introduction

Artificial intelligence (Al) has created significant opportunities for transforming
information services, operational processes, professional practices, and
decision-making in academic libraries. However, the effective design and
application of Al in library environments cannot be reduced to the adoption of
isolated technological tools. Previous studies have largely focused on
identifying Al applications, examining librarians’ or users’ attitudes, assessing
technological readiness, or reviewing emerging trends. A comprehensive
explanation of how technological, human, organizational, economic, scientific,
and ethical factors interact in the design and implementation of Al in academic
libraries remains limited, particularly in the Iranian context. Therefore, this
study aimed to develop a model of factors influencing the design and
application of artificial intelligence in academic libraries in Iran.

Methodology

This study was applied in terms of purpose and qualitative in terms of research
approach, conducted using grounded theory methodology. Data were collected
through in-depth, semi-structured interviews with 35 purposively selected
participants from three professional and academic groups: 12 experts in library
software and technological systems, 14 faculty members in Library and
Information Science, and 9 academic library managers. This selection aimed to
provide a multidimensional understanding by covering technological/data-
related, scientific/professional, and managerial/organizational perspectives.
Data were analyzed through open, axial, and selective coding. In open coding,
initial concepts were extracted and consolidated. In axial coding, categories
were organized according to the paradigmatic logic of grounded theory (causal,
contextual, and intervening conditions, action/interaction strategies, the central
phenomenon, and consequences). In selective coding, main categories were
integrated around the core phenomenon to develop the final theoretical model.
Theoretical saturation was assessed concurrently; by the 30th participant, no
new fundamental concepts emerged, and subsequent interviews served a
confirmatory function to stabilize the conceptual structure.
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Findings

The findings showed that technological and data readiness, along with the
architecture of library systems, constituted the primary causal condition for Al
design and application. The availability of high-quality data, appropriate
metadata structures, interoperability, open/connectable system architectures, and
adequate technological infrastructure formed the foundation for Al-enabled
services. Human and professional readiness of librarians, organizational support
and change management, and economic sustainability emerged as major
contextual conditions. Specifically, Al literacy, professional competencies,
continuous training, acceptance of technological change, managerial
commitment, strategic orientation, organizational coordination, and access to
sufficient financial resources were identified as critical factors for creating an
enabling environment. Scientific legitimacy, data ethics, and Al governance
functioned as important intervening conditions, influencing the quality,
credibility, and boundaries of Al use. Consequently, concerns regarding
transparency, explainability, privacy, accountability, algorithmic bias,
professional judgment, and human oversight were integral to the
implementation process.

Discussion and Conclusion

The analysis indicated that gradual, data-driven, problem-oriented, and
responsible implementation strategies provide the pathway for translating these
conditions into the actual use of Al in library services. Practical applications
include intelligent reference services, user behavior analysis, personalized
recommendations, intelligent resource organization, metadata quality control,
data-driven collection management, and decision support. When implemented
under appropriate conditions, Al can generate positive functional, managerial,
and transformational outcomes, including improved service quality, speed,
accuracy, user experience, operational efficiency, and a redefined role for
academic libraries in the broader scholarly ecosystem. The proposed model
demonstrates that Al implementation in academic libraries is not merely a
technological modernization project but a multidimensional socio-technical
transformation process, relying on the alignment of data infrastructure,
professional capabilities, organizational readiness, economic resources, and
ethical governance. This context-sensitive framework can support managers,
policymakers, developers, and professionals in planning responsible and
sustainable Al-based library services.

KEYWORDS
Artificial Intelligence, Academic Libraries, Grounded Theory, Librarians, Al
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