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Abstract

Purpose: The present study is a SWOT analysis that studies and identifies the strengths, weaknesses,
opportunities, and threats related to building Iranian academic library services based on artificial intelligence.
Method: In this applied research, a researcher-made questionnaire was used to collect data using the Delphi
method. The questionnaire was provided to twelve experts in the field of information science and knowledge in
two stages (rounds one and two). These experts were selected based on criteria such as teaching experience,
administrative experience in academic libraries, and research background related to new information technologies.
To determine the consensus among the Delphi panel members, statistical indicators including median, first
quartile, third quartile, interquartile range, and percentage of agreement were used.

Findings: In the first Delphi round, median values showed that the majority of the panel members tended to the
options “agree” or “strongly agree”. Participants reached consensus on 35 factors out of a total of 39 factors. The
four factors that lacked consensus in the first round were again provided to the panel members in the form of a
questionnaire for re-evaluation in the second Delphi round, and at this stage, 94% consensus was achieved. After
completing the Delphi process, the weight of each factor was calculated using the combined mean normalization
method. The findings from the weighting of the factors showed that the strategies based on strengths-opportunities
obtained the highest total attractiveness score, i.e. 1.182; therefore, these strategies were selected as the best and
most prioritized strategies for smartening the services of Iranian academic libraries.

Conclusion: The present study shows that Iranian academic libraries, on the one hand, have appropriate internal
infrastructures for utilizing artificial intelligence technologies, and on the other hand, the external environment has
also provided valuable capacities for implementing smart services. The findings indicate that there is a significant
synergy between the internal capabilities of libraries (including digital collection management and creation, data-
driven decision-making, information analytics infrastructure, time and cost savings through process automation,
and ease of knowledge transfer) and external opportunities (such as the development of smart reference systems,
the growth of data analytics and machine learning tools, and increased innovation and creativity in the field of
information services). This alignment shows that libraries have the potential to use artificial intelligence
technologies and can take advantage of opportunities to improve and enhance their services. Accordingly, the
research recommendations include: targeted investment in data and network infrastructure, creating secure and
reliable platforms for data exchange, effective utilization of intelligent systems and advanced data-driven analytics,
as well as adopting educational and ethical policies to manage human and technological threats. Therefore, the
nature of the field of librarianship and information and the level of society's expectations of library services and
functions have been influenced by scientific developments in other fields, especially information and
communication technology and computer science.
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Introduction

University libraries have long served as critical infrastructures for knowledge production, dissemination, and
access in academic environments. In recent years, rapid advances in Artificial Intelligence (Al) have fundamentally
transformed information ecosystems, reshaping how data is organized, retrieved, analyzed, and delivered to users.
Technologies such as machine learning, natural language processing, intelligent recommendation systems, expert
systems, and conversational agents are increasingly embedded in library services, enabling automation of routine
tasks and enhancement of user experience.

At the same time, these transformations introduce significant managerial and strategic challenges. Libraries must
balance technological innovation with ethical considerations, human expertise, organizational readiness, and
resource limitations. Therefore, understanding how Al can be effectively integrated into library systems requires
not only technical analysis but also strategic evaluation of internal and external environmental factors.

Purpose

The main purpose of this study is to conduct a comprehensive SWOT analysis of the application of Artificial
Intelligence in Iranian university libraries. The study aims to identify internal strengths and weaknesses, as well
as external opportunities and threats associated with Al-based library services. By doing so, it seeks to determine
the most appropriate strategic direction for implementing Al technologies in academic libraries and to provide
evidence-based recommendations for policy makers and library managers. The study also aims to clarify how
strategic management tools can support informed decision-making in the digital transformation of library services.

Method

This research is applied in nature and uses a Delphi-based survey approach for data collection and validation. A
structured questionnaire was developed based on an extensive review of relevant literature in Al and library
science. The instrument consisted of 39 indicators categorized into strengths, weaknesses, opportunities, and
threats. The validity of the questionnaire was confirmed through expert review by specialists in library and
information science, and reliability was assessed using Cronbach’s alpha coefficient, yielding a value of 0.965.
The study population included 13 experts and faculty members in library and information science, selected
purposively based on their expertise in academic library systems. Data were collected through two rounds of the
Delphi method. Statistical techniques such as median, interquartile range (IQR), and percentage of agreement were
used to determine consensus among experts. Indicators that failed to reach consensus were re-evaluated in the
second round. Subsequently, weighted scores were calculated using normalized composite means, and strategic
priorities were developed. Finally, the Quantitative Strategic Planning Matrix (QSPM) was applied to rank and
prioritize strategic alternatives.

Findings: The results of the first Delphi round showed a high level of agreement among experts, with consensus
achieved on 35 out of 39 indicators. In the second round, partial convergence was observed for previously non-
consensual items, although two indicators remained without consensus and were excluded from further analysis.
The most significant strengths identified included:

Digital collection management and developmentData-driven decision-making capabilitiesTime and cost efficiency
through automationImproved knowledge transfer and information accessibility

The key weaknesses included:



Reduced human interaction in service deliveryLimitations in natural language processing of ambiguous
queriesOverreliance on Al systems leading to reduced human expertiseAlgorithmic bias in decision-making
processes

The most important opportunities were:

Development of intelligent reference systemsExpansion of machine learning and advanced analytics
toolsIncreased innovation in library servicesEnhanced data mining and knowledge discovery capabilities

Major threats included:

Job displacement concerns among library staffData quality and standardization issuesResistance to technological
changeNeed for specialized Al expertise and training

The QSPM results indicated that SO (Strength—Opportunity) strategies achieved the highest total attractiveness
score compared to WO, ST, and WT strategies. This finding suggests that leveraging internal strengths while
capitalizing on external opportunities represents the most effective strategic pathway for Al adoption in university
libraries.

SWOT factors with the highest weight percentage

The most important strengths (S)

Factor Description Weight
S4 Helps manage and create digital collections 2.973
S5 Data-driven decision-making 2.973
S10 Saving time and cost 2.790
S7 Ease of knowledge transfer 2.730

The most important Weaknesses (W)
Jale Description EBY

W13 Limited human interaction 2.973

w11 Difficulty processing natural language in ambiguous sentences and 2 852

phrases )

W15 | Forgetting basic principles and processes due to heavy dependence on 2790

Al systems '

W17 Algorithmic bias 2.607

The most important Opportunities (O)
Jale Description BBY
030 Providing intelligent reference systems 3.095
029 Increased innovation and experimentation 2.973
022 Discovering complex and advanced information 2.891
028 Data analysis 2.981
The most important Threats (T)
dule Description [SB%)
T32 Job turnover 4.065
T33 Sustainable data quality 3.519
T36 Personal reluctance to learn new technologies 3.215
T37 Need for Al experts due to system complexity 2.973
Conclusion

The study concludes that Iranian university libraries possess considerable internal capacity to adopt and
implement Artificial Intelligence technologies effectively. However, the successful integration of Al depends on
strategic alignment between internal capabilities and external environmental opportunities.

The dominance of SO strategies indicates that libraries are in a favorable position to enhance their services through
Al by utilizing existing strengths such as digital infrastructure, data-driven management, and automation
capabilities, while simultaneously exploiting opportunities such as intelligent systems, predictive analytics, and
innovation in information services.

The study further emphasizes that Al adoption in libraries should not be purely technological but must be supported
by strategic planning, human resource development, ethical frameworks, and robust data infrastructure.
Strengthening training programs, improving data governance, and designing hybrid human—machine service
models are essential for sustainable Al integration in academic libraries.
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