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framework was designed by integrating established guidelines and applying content
coding and narrative analysis techniques. The data sources included scholarly
articles, reports, book chapters, and relevant theses published between 2015 and
2024, collected from national and international databases. The selection process
involved four stages: identification, screening, content review, and final evaluation,
resulting in 39 qualified sources. Data were coded and categorized across three
levels, and findings were interpreted through narrative analysis. This approach
enabled the precise extraction of digital transformation dimensions and the
development of a conceptual framework for advancing public libraries in the digital
age.

Results: Digital transformation comprises two primary dimensions—technical and

social—and encompasses 10 networks and 33 components. Unless all these networks
(including phygital space, technology, infrastructure, resources, services, co-creation,
governance, stakeholders, value, and risk management) are transformed, digital
transformation in public libraries cannot be fully realized.

Conclusion: Digital transformation is a necessity for public libraries, but its success

depends on adopting a network-based approach. Therefore, the successful realization of
digital transformation in public libraries requires a holistic perspective that integrates
technology with organizational culture, social participation, and innovative governance
models.

Introduction

In the era of the Fourth Industrial Revolution, digital transformation is recognized as a driving force behind
fundamental changes in economic, social, and organizational structures. Leveraging emerging technologies such
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as artificial intelligence, the Internet of Things, blockchain, augmented reality, and big data, digital
transformation has not only reshaped operational methods but also redefined institutional identities. Public
libraries, as social and informational institutions, face significant challenges in responding to the diverse needs of
users. Rapid technological advancement, shifting user behaviors, budget constraints, and competition from
digital platforms underscore the urgent need to reassess the mission and performance of these libraries.

Digital transformation in this context is not a one-time project but a continuous, multidimensional process
requiring a shift in mindset, infrastructure development, service redesign, and comprehensive stakeholder
engagement. Given its critical role in enhancing the relevance and functionality of public libraries in the digital
age, this study adopts a systematic and network-oriented approach to identify the key components and
dimensions of digital transformation in mission-driven public libraries.

A review of existing literature reveals that while numerous studies have addressed technological changes in
libraries, most have focused on specific aspects, and few have offered a comprehensive framework for digital
transformation in public libraries—particularly at the governance level. This research gap highlights the need for
a foundational study that identifies the essential elements of digital transformation and provides a strategic
pathway for innovation, improved user experience, and institutional sustainability in a competitive digital
environment.

Methods

This study utilized a systematic review methodology to identify the macro components of digital transformation
in public libraries. The methodological framework was based on a synthesis of Okoli and Schabram’s (2010) and
Silva’s (2015) guidelines, combined with content coding and narrative analysis techniques. During the planning
phase, research questions were formulated using WH prompts, and the review protocol was validated through
expert consultation in the field of digital transformation.

The research population included peer-reviewed articles, technical reports, book chapters, and relevant theses
published between 2015 and 2024, sourced through targeted search strategies in reputable domestic and
international academic databases. The resource selection process involved four stages: initial identification, title
and abstract screening, review of introductions and conclusions, and final evaluation based on alignment with
research objectives. Ultimately, 39 sources were deemed eligible.

Data from these sources were extracted and categorized across three coding levels. Narrative analysis was
then employed to synthesize, interpret, and present the findings in a coherent report. This approach enabled the
precise identification of digital transformation components and dimensions in public libraries and laid the
groundwork for conceptual development in this domain.

Results

The study identified two main dimensions of digital transformation in public libraries: technical networks and
social networks (Level 3 coding). The technical dimension includes five networks: phygital space, technology,
infrastructure, resources, and co-creation. The social dimension comprises governance, value, services,
stakeholders, and risk management.

The social network dimension encompasses:

e Governance Network: Policy-making, leadership, management, organizational structures and
processes, and performance metrics.

e Stakeholder Network: Upstream (governmental), midstream (staff), and downstream (users)
stakeholders.

e Value Network: Data, information, and knowledge; social capital; creativity and innovation;
participation and interaction; openness; and constructive mental models.

e Service Network: Informal education, access to information resources, personalized/smart services,
and entertainment.

¢ Risk Management Network: Internal and external risks.

The technical network dimension includes:

Phygital Space Network: Integration of physical and digital environments.

Technology Network: Hardware, digital technologies, and connectivity.

Infrastructure Network: Technical, financial, social, and cultural infrastructure.
Resource Network: Diversity in content topics, access methods, and formats.
Co-Creation Network: Collaborative generation of financial and informational resources.

Table 1. 3-level coding of components of the digital transformation of public libraries
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3 Level Coding 2 Level Coding 1 Level Coding No. of Documents

Space Network Digital Building/Space 9
E " Hardware equipment 2
% % Technology Network Digital tgchnology 17
2 S Connectivity 2
s d Technicall inffrastructure 5
== Financial Infrastructure 2
g § Infrastructure Network Social Infrastructure 4
e Cultural Infrastructure 5
8L Thematic diversity of resources 1
= % Resource Network Diversity of access 4
% 2 Variety of content formats 6
a Co-creation Network Participation in sourcing Financial 1
Participation in providing information resources 13
4

Policymaking
Leadership 10
Governance Network Leadership and management 1
Structures and processes 4
= o Indicators and measurements 1
'S % Sovereign stakeholders YUpstream( 4
P! Stakeholder Network Downstream (people/employees) 9
2 d Downstream people/users() 14
g = Data ,information and knowledge 6
S Social capital 7
2 g The value of creativity and innovation 10
E L Value Network The value of participation and interaction 17
s g Openness 3
Em g Constructive mental models 3
Informal education 11
Service network Delivery/Access to information resources 2
Customized/Smart Services 4
Games and Entertainment 2
. Internal Risk 5
Risk Management Network External Risk 4

Conclusions

Digital transformation, as one of the most significant global trends in the Fourth and Fifth Industrial Revolutions,
has profoundly impacted the social, cultural, and informational structures of societies. Public libraries, as key
social and informational institutions, must redefine their missions and redesign their services to meet the
demands of rapidly evolving technologies and user expectations.

This study emphasizes that digital transformation in public libraries should be approached through the lens of
socio-technical networks. Libraries must be recognized as networked and proactive institutions that engage
dynamically with both technology and society.

The research identifies two core dimensions of digital transformation:

e Technical Networks: Including phygital environments, advanced technologies, multilayered
infrastructures, diverse resources, and knowledge co-creation.

e  Social Networks: Encompassing governance, stakeholder engagement, value creation, innovative services,
and risk management.

These dimensions reveal that digital transformation is not solely dependent on tools and technologies but also
on management styles, organizational culture, social participation, and human interaction.

Furthermore, the literature review indicates that most prior studies have focused on the concept of the “smart
library,” with limited attention to mission-driven digital transformation in public libraries. This gap underscores
the importance of applying social and collective constructivist theories in analyzing digital transformation.

The global experience following the COVID-19 pandemic has demonstrated that digital transformation has
evolved from an innovative option to a vital necessity for the survival, resilience, and growth of public libraries.
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As we approach Society 5.0 and the next generation of Public Library 5.0, greater emphasis must be placed on
the human, ethical, and social dimensions of digital transformation. Libraries that leverage transformative
technologies to deliver tailored services to connected citizens will be better positioned for sustainability and
innovation. In this journey, technology-driven management, smart policymaking, specialized training, and
interdisciplinary research play pivotal roles.

Ultimately, by identifying the key components of network-based digital transformation, this study contributes to
the design of strategic and operational models for public libraries. These models can serve as roadmaps for
purposeful advancement, enhanced user experience, and institutional sustainability in the digital era.
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