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Abstract: With the rapid advancement of
digital technologies, public libraries face dual
challenges of service model reconstruction
and user demand wupgrades. This study
examines the significance of service
transformation in public libraries. Using
bibliometric analysis and comparative
research methods, we systematically review
domestic and international theories and
practices related to the digital transformation
of public libraries. Integrating public service
theory and trends in digital technology, we
analyze transformation pathways from
dimensions such as service philosophy,
resource integration, technology application,
and librarian roles. The findings indicate that
public libraries in the digital age must shift
from traditional resource provision to
intelligent and personalized service delivery.
This can be achieved through building digital
resource-sharing platforms, incorporating
artificial intelligence and big data analytics,
and enhancing digital literacy training for
librarians, thereby significantly improving
service efficiency. Additionally, the
transformation  process must balance
technological innovation with humanistic care,
emphasizing participatory service design. The
study concludes that the service
transformation of public libraries is a
systemic endeavor that requires collaborative
advancement through conceptual innovation,
technological empowerment, and institutional
optimization to meet the demands of the
digital age and provide high-quality, efficient
knowledge services to the public.
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1. Introduction

1.1 Research Background and Significance
Digital technology has worked its way into
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nearly every corner of social life, and public
libraries, long serving as hubs for knowledge
dissemination and cultural services, now stand in
the middle of a deep transformation. The 53rd
Statistical Report on Internet Development in
China, issued by the China Internet Network
Information Center (CNNIC), puts the country's
internet user base at 1.092 billion, with
penetration at 77.5% [1]. Reading habits have
moved accordingly. Print collections no longer
anchor most visits; mobile devices and online
platforms now carry the bulk of information
seeking, and users have come to expect
knowledge services that are immediate and
shaped around personal needs. Artificial
intelligence, big data, and blockchain,
meanwhile, have matured to the point where
libraries can reach beyond their physical
premises and experiment with new service
models.

Why does this transformation deserve close
study? The reasons operate at several levels.
Society-wide, digital services narrow the gap
between information haves and have-nots, push
public cultural services toward greater equity,
and answer knowledge needs that differ sharply
across age and regional groups. Within the
library sector itself, transformation decides
whether libraries keep a distinctive position in a
digital information market crowded with
commercial providers. At the level of individual
readers, accurate resource delivery and
interactive reading experiences raise satisfaction,
and that satisfaction in turn widens the social
footprint of the library. Taken together, these
considerations make a systematic account of
transformation pathways worth the effort, both
for the high-quality development of the industry
and for the improvement of the modern public
cultural service system.

1.2 Review of Domestic and International
Research Status

Research abroad started earlier and has
concentrated on technological application and
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service model innovation. Si Li and Xing
Wenming, comparing smart library services on
both sides of the Taiwan Strait, observed that
libraries there have taken up IloT and related
technologies on a wide scale, mainly for
intelligent resource management and service
optimization [2]. Other studies note that digital
humanities and open access have pushed public
libraries toward becoming platforms for
knowledge co-creation rather than one-way
suppliers. Domestic scholarship takes a different
emphasis, pairing technological empowerment
with attention to local conditions. Du Xilin and
colleagues, for instance, maintain that public
libraries should pursue digital intelligence
empowerment across five fronts at once: users,
librarians, resources, spaces, and technologies.
Doing so, they argue, strengthens digital
resource integration and supports personalized
services that keep pace with the public's
increasingly varied cultural needs [3].

Yet this literature leaves gaps. Most of it handles
single technologies or isolated service
improvements, and the transformation process as
a whole rarely receives systematic treatment.
The tension between humanitarian values and
technological rationality, a balance that any real
transformation must strike, is underexplored.
Grassroots public libraries, whose budgets and
staffing differ sharply from those of large urban
institutions, have attracted little attention where
differentiated digital strategies are concerned. A
multidimensional framework spanning
technology, management, and the humanities
would give practice more targeted theoretical
guidance than what is currently available.

1.3 Research Objectives and Methods

Our goal is to build a theoretical model, together
with practical pathways, for the transformation
of public library services in the digital age. We
proceed by analyzing what drives the
transformation, which dimensions sit at its core,
and how implementation strategies can be
arranged, so that the results are usable by
practitioners rather than purely academic.
Methodologically, the  study  combines
bibliometric analysis with comparative research.
Literature published between 2018 and 2023 was
retrieved from CNKI, Web of Science, and
similar databases, and CiteSpace was used for
keyword clustering and hotspot detection. We
then set typical domestic and international
transformation cases side by side to isolate
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shared experiences and divergent routes. On that
basis, drawing on public service theory and the
trajectory of digital technology, we put forward
optimization strategies for the transformation.

2. Theoretical Foundations of Public Library
Service Transformation in the Digital Age

2.1 Connotation of Public Service Theory

At its core, public service theory holds that
social resources should be distributed equitably
and public needs met under the leadership of
government. Applied to public libraries, this
translates into a public welfare orientation:
cultural rights of citizens are guaranteed through
standardized delivery of services. As China
builds a service-oriented government, the logic
of library work is moving from a "supply
orientation" toward a "demand orientation,"
which asks that service content and methods
track what the public actually needs rather than
what is convenient to provide. Xiong Yuanming
argues that a national smart library system ought
to promote the integration and sharing of cultural
resource data from multiple sources, an
arrangement that would help narrow the cultural
gap separating urban and rural areas [4]. For the
present study the theory supplies value guidance
of a practical kind: keep the public welfare
attribute intact, and weigh efficiency against
equity at every step of the transformation.

2.2 Impact Mechanism of Digital Technology
Development on Libraries

Each round of technological upgrading rewrites
the service logic of libraries, and the current
round is no exception. Natural language
processing and machine learning allow systems
to recognize what users need and recommend
resources with a precision that manual work
never achieved. Mining user behavior data with
big data analytics gives service optimization a
quantitative footing it previously lacked.
Blockchain, for its part, makes the management
of digital resource copyrights and service
processes transparent and dependable. Wu
Jianzhong  has  observed  that  digital
transformation is reshaping the service format
itself, producing a knowledge service model that
merges online and offline channels and lets users
reach resources through mobile devices at any
hour [5]. Physical premises matter less and less
as services extend into virtual space, and forms
such as the "boundaryless library" and the "cloud
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reading community" have followed naturally.

3. Analysis of Drivers for Public Library
Service Transformation in the Digital Age

3.1 External Environmental Driving Factors
External pressure comes chiefly from policy and
from society. The national "14th Five-Year
Plan" states plainly that public culture should
undergo  digital  construction, and this
commitment gives library digitization firm
policy backing. Social demand, meanwhile, no
longer runs in a single channel. Studying Al-
enabled age-friendly reading services, Li Yiyu
and Zhu Tong found that older readers want
digital services that are easier to follow, together
with reading literacy support, while younger
readers lean toward interactive and immersive
experiences [6]. A different kind of pressure
arrives from the market: internet companies and
commercial institutions have expanded quickly
into digital reading, and their presence squeezes
the traditional service models of public libraries.
Transformation, in short, is not optional; it is
how libraries defend their service
competitiveness.

3.2 Internal Development Demand Factors
Internal bottlenecks supply the other half of the
motivation. Resource utilization in traditional
libraries tends to be low, and service offerings
often lack variety. Zhao Fazhen regards digital
transformation as a core driving force behind the
modernization of library governance, yet also
notes that the collection structure of many public
libraries remains unbalanced between physical
and digital holdings [7]. Staff capability is a
parallel concern: the knowledge structures and
technical skills of librarians have not kept pace
with digital development, and roles must change
if service professionalism is to rise. Evaluation
systems are shifting too, away from counting
"quantity of resources" and toward judging
"quality of services," which pushes libraries to
look for service models that stand up to stricter
scrutiny.

4. Core Dimensions of Public Library Service
Transformation in the Digital Age

4.1 Innovation in Service Philosophy

As digital technology reorganizes the socio-
cultural ecosystem, the service philosophy of
public libraries has to move from "resource-
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centered" to "user-centered."  Collections
anchored the traditional model: preserving
documents and lending them out was what a
library did. Public needs in the digital age sprawl
across  knowledge  acquisition,  cultural
experience, and social interaction, and a
collection-first philosophy cannot cover that
ground. Liu Bosong and colleagues make the
point that intelligent technology is pushing
library services toward multimodal perception
and personalized precision, which requires
libraries to stop waiting passively and start
probing users' latent needs [8]. Along similar
lines, a smart service ecosystem spanning the
full lifecycle has been proposed as an
architectural direction [10]. In practice the
philosophy shows up in design choices. Service
design has evolved from "standardized supply"
toward "contextual customization," where data
on reading preferences and behavior trajectories
feed tailored solutions for each demographic
group. A digital reading space built for teenagers
illustrates the idea: virtual reality and interactive
game elements blend knowledge dissemination
with entertainment. Elderly wusers get the
opposite treatment, deliberately simplified
terminals with voice navigation, an equally
deliberate act of human-centered design.

4.2 Transformation of Resource Integration
Models

Digital resources are growing fast, and they
arrive in incompatible shapes and formats, so the
old integration model built on physical
classification and cataloging no longer suffices.
What the digital era demands are integration
mechanisms that work across platforms and
across institutional domains. Research on the
national smart library system documents the
problem plainly: cultural resource data from
multiple sources sit fragmented in separate
institutions, duplicated construction is common,
and utilization efficiency stays low [4]. The
emerging answer pairs metadata standardization
with knowledge graph technology. Together they
can link text, images, and audiovisual material
semantically, turning a pile of heterogeneous
holdings into a structured knowledge network.
Open Access adds another layer, easing the flow
of data among libraries, research institutions,
and cultural enterprises and gradually forming a
"Library +" resource ecosystem. Shanghai
Library offers a concrete demonstration. Its
"Digital Humanities Resource Repository"
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gathers distinctive materials such as local
chronicles and ancient texts, then applies visual
presentation and knowledge mining tools so that
cultural heritage can be used in genuinely new
ways.

4.3 Technological Application and Service
Innovation

Artificial intelligence and big data now sit at the
center of service innovation in public libraries.
Recommendation systems built on user profiles
and collaborative filtering deliver resources with
precision, and literature utilization improves
accordingly [8]. Big data analysis exposes
patterns in user behavior that decision-making
previously had to guess at. The National Library,
for example, adjusts its opening hours and
collection layout by studying when readers visit
and what they borrow. Blockchain finds its place
in digital copyright protection and service
traceability, keeping resource usage lawful and
service processes transparent. Some innovations
go further and change the service form itself.
Under the "Library as a Service" model, library
resources are embedded into third-party
applications through API interfaces, and
knowledge services reach users wherever they
happen to be.

4.4 Reconstruction of Librarian Roles and
Competencies

Librarians feel the same pressure in their daily
work. The "literature manager" of the past is
expected to become a "knowledge service
expert," and the transition is not cosmetic. Li
Huina stresses that librarians need to rebuild
their digital intelligence literacy, weaving
together digital literacy, data analysis skills, and
cross-disciplinary knowledge [9]. Inside smart
libraries the center of gravity moves away from
lending desks toward user demand analysis,
digital resource development, and the design of
knowledge services. Two cases show what this
looks like. Shenzhen Library assembled a "data
librarian”" team whose analysis of user data feeds
directly into service strategy; Suzhou Library
trains "reading promoters" who run online
reading activities on new media platforms and
pull the public into closer engagement. A further
role is waiting: librarians as educators in digital
literacy, teaching information retrieval and data
processing skills to different user groups so that
more people can reach knowledge on their own
in the digital age.
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5. Exploration of Pathways for Public Library
Service Transformation in the Digital Age

5.1 Construction of Smart Service Platforms
Platforms come first, because they carry the
infrastructure of digital transformation. Building
one means combining loT, cloud computing, and
artificial  intelligence so  that resource
management runs intelligently and service
processes run automatically. Hardware and
software each contribute. RFID supports self-
service borrowing and shelf inventory checks,
trimming labor costs, while a unified user
management system and resource portal deliver
a "one-stop" experience on the software side.
Hangzhou Library's "City Brain - Library
System" shows the approach at city scale:
resources from every public library in Hangzhou
are brought onto one platform, and users can
reserve, borrow, and renew books from their
phones while receiving personalized
recommendations. One caution belongs in any
platform design. Data security and privacy
protection cannot be afterthoughts; encryption
and access control mechanisms are what keep
user data safe once services move online.

5.2 Development of Personalized Service
Systems

Personalization starts from demand and works
through  data. The foundation is a
multidimensional user profile that combines
basic information, reading history, and behavior
data into a dynamic model of what each reader
wants. On top of that profile sit interaction tools:
natural language processing powers intelligent
Q&A, and the conversation itself sharpens the
library's picture of user demand while speeding
up responses. The National Library's "Intelligent
Consulting Robot" handles more than 90% of
frequently asked questions without staff
involvement. Beyond tools come formats.
Customized reading plans and the operation of
knowledge communities give users reasons to
return, and Guangzhou Library's "Reading
Marathon" online event is a good illustration:
reading lists matched to individual interests,
online discussions organized around them, and
engagement and loyalty rising as a result.

5.3 Creation of a Collaborative Service
Ecosystem
No library can manage the transformation alone,
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which is why breaking institutional boundaries
matters as much as any technology. Government
has an obvious part: policy guidance and
financial support encourage resource sharing and
joint services among libraries, cultural centers,
museums, and other public cultural institutions.
Within the industry, regional alliances knit
separate libraries into one borrowable collection
and let them develop digital resources together.
The Beijing-Tianjin-Hebei Library Alliance
works this way, using unified service standards
and a shared technology platform to keep
cultural resources moving across the region.
Society at large completes the picture.
Enterprises, universities, and social
organizations all have something to contribute
under collaborative arrangements such as
"Library + Business" and "Library + Education."”
Nanjing Library joined an internet company to
develop a digital reading app, borrowing a
business model to make its services more
sustainable. Shanghai Children's Library works
with schools on "Library-School Cooperation”
projects that fold library resources into basic
education curricula.

6. Conclusion

That the services of public libraries are
transforming in the digital age is no accident; it
is what happens when technological innovation
and social demand push in the same direction.
This study has traced the theoretical foundations
of that change, its drivers, its core dimensions,
and its pathways, and the picture that emerges is
systemic rather than piecemeal. Conceptual
innovation should lead, resource integration
provides the ground, technological application
supplies support, and the growth of librarian

competencies keeps the whole structure standing.

Intelligent platforms, personalized services, and
collaborative ecosystems are the levers through
which service models upgrade across the board.
The difficulties ahead are equally clear. The
digital divide may widen rather than narrow if
left unattended, data security risks accumulate as
services move online, and service standards
remain incomplete. We would direct future
research toward transformation strategies for
grassroots libraries and toward service design
that involves users as participants, since both
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areas promise theoretical guidance and practical
solutions that the industry currently lacks.
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