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Abstract

Digital transformation has emerged as a critical priority for modern libraries, reshaping traditional service
models into intelligent and technology-driven service environments. This study aims to analyze the major
trends, challenges, and strategic directions influencing the digital transformation of library services. A
Systematic Literature Review (SLR) was conducted using the PRISMA 2020 protocol, and 25 peer-reviewed
research articles published between 2020 and 2025 were systematically screened and selected from the Web of
Science database for final analysis. The review reveals that libraries are increasingly adopting cloud
infrastructure, Al-enabled services, digital repositories, virtual reference systems, and mobile-based access to
enhance automation, accessibility, and user engagement. However, the findings also indicate persistent
challenges such as infrastructure gaps, financial limitations, digital skill deficiencies, cybersecurity threats, and
organizational resistance to change. Strategic approaches including policy-driven digital planning, open-source
adoption, capacity-building initiatives, consortia collaboration, and inclusive service models are identified as
key future directions. This review concludes that achieving sustainable and user-centric digital transformation
requires libraries to move beyond technology adoption toward strategic digital maturity, governance, and equity-
focused innovation.

Keywords: Digital Transformation, Digital Libraries, Artificial Intelligence, Cloud Computing, Virtual
Reference Services, Systematic Literature Review (SLR)

1. Introduction

Libraries are undergoing a fundamental shift from traditional physical service models to digitally driven, user-
centric ecosystems (Singh & Asif, 2019; Kari, 2020). The fast development of the new technologies like cloud
computing, artificial intelligence, automation, mobile interfaces, digital repositories, and virtual reference
platforms have profoundly altered the information service provision within the libraries (Li et al., 2023; Kempf,
2023). It is often called digital transformation but does not imply only the introduction of technologies but rather
the reorganization of the library as a strategic entity in terms of its operations, management of resources, and
delivery of services as well as interactions with users (Wani & Londhe, 2023). Over the last few years and more
so since the COVID-19 pandemic, libraries are moving more rapidly toward the use of digital platforms to
maintain continuous access to information (Ashiq et al., 2022). The need to have seamless, remote and
individualized information services has also forced libraries to reconfigure their functions of being receptive
resource providers to being technology enabled digital knowledge dispensers (Mirza and Jabeen, 2025).
Nonetheless, the digital transformation is not a linear process, and libraries especially in developing countries
still need to deal with subpar infrastructure, budget issues, the lack of digital literacy, data safety challenges, and
organizational change resistance (Baryshev et al., 2020). Furthermore, the increasing demand of open access,
digital inclusivity, and sustainable innovation has introduced new dimensions of strategic responsibility to the
present-day library systems (Singh, 2018).

2. Literature Review

Digital transformation has become a strategic priority for libraries globally, reshaping their conventional service
models into smart, technology-enabled, and user-centered systems (Khoeini et al., 2024; Deja et al., 2021).
More recent research (2020-2025) has shown that there is an increasing use of cloud-based applications, Al-
enhanced services, digital repositories, mobile apps, virtual reference systems, and open-access projects to
enhance accessibility, operational efficiency, and user-friendliness (Singh & Asif, 2019; Mertoglu and Genc,
2020). This change was further accelerated by the COVID-19 pandemic as it required libraries to enhance
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remote access infrastructure, e-learning integration, and virtual knowledge services and turn libraries into active
providers of digital services, rather than a passive knowledge hub (Ashiq et al., 2022; Mirza and Jabeen, 2025).
Nevertheless, a critical analysis of literature raises some gaps and inconsistencies. Most of the available studies
are region-specific and mostly target developed countries, whereas developing countries where resources are
limited infrastructurally and economically are not extensively studied (Baryshev et al., 2020). In addition, the
majority of research focuses on the use of technology, yet there are hardly any studies that assess the actual
effect of the digital transformation on the learning outcomes, user satisfaction, or productivity of the research
(Li et al., 2023). It is also reported in literature that there is little emphasis on the development of digital policy
frameworks, involvement of leaders, long-term sustainability, and governance of cybersecurity and strategic
preparedness (Kempf, 2023; Nakaziba and Ngulube, 2023). Moreover, even though Al and automation are
mentioned as upcoming trends, very little has been conducted on its ethical aspects, the issue of data privacy,
and accountable application (Wani and Londhe, 2023). It has also not covered the digital divide, particularly the
rural, marginalized, and differently-abled digital divide adequately in practical terms (Singh, 2018). Thus,
despite the fact that the digital transformation is believed to be evident and groundbreaking, the current literature
continues to be insufficient in providing holistic, impact-oriented, and futuristic analysis, which means that the
systematic review should be conducted thoroughly to summarize the trends, challenges, and strategic directions
of the future of library services (Khoeini et al., 2024).

3. Research Questions

Although numerous studies have examined the digital transformation of libraries, the existing literature remains
fragmented, region-specific, and largely technology-focused rather than strategically or impact-oriented. The
overall understanding about what exact digital trends are developing on the global level, what practical
challenges libraries still have to tackle during this transition, and what strategic choices are being made to secure
the long-term sustainability, inclusiveness, and future-readiness has yet to be reached. To fill these gaps
systematically and offer a systematic and focused research, it is necessary to contextualize specific research
questions that will put the orientation of this review on the track.

The study is guided by the following research questions:

RQ1: What are the majortrends and thematic focusareas are emerging in the digital transformation of
library services during 2020-2025?

RQ2: What key challenges and barriers are libraries facing while implementing digital transformation
initiatives?

RQ3: What strategic measures and future directions are being adopted or proposed to strengthen
sustainable and inclusive digital transformation in libraries?

4. Objectives of the Study
e To analyze emerging trends in the digital transformation of library services (2020-2025).
e To identify major challenges faced during digital transformation in libraries.
e To explore strategic approaches and future directions for sustainable digital transformation.

5. Methodology and Data Collection

This study adopts a Systematic Literature Review (SLR) approach in accordance with the PRISMA 2020
protocol, ensuring a transparent, structured, and replicable review process. Only the Web of Sciences (WoS)
database was searched because it is a globally accepted database of high-quality and peer-reviewed scholarly
articles published in 2020 through 2025. The search process was carried out using relevant keywords, including
the digital transformation in libraries, Al in the library services, cloud-based library systems, and technology-
driven library services. At the Identification and Screening phases, duplicate and irrelevant records were
eliminated. Peer-reviewed articles were qualified as eligibility criteria based on the direct relevance of the article
to the digital transformation of libraries in English language and in full-text format. Finally, 25 articles were
selected for the review and analyzed using a qualitative thematic synthesis approach aligned with the research
questions.
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6. Limitation of the Study
This study is limited to research articles indexed only in the Web of Science database, which may exclude
relevant studies from Scopus or other sources. It discusses the period 2020-2025 exclusively and did not include
non-English publications, which can limit the representation of the world. Furthermore, the research is based
entirely on the secondary data, without the primary surveys and interviews with experts.

Table 1: Overview of Reviewed Studies with Trend / Challenge / Strategy Directions

SL.
No.

1

11
12

13
14
15

Authors & Year

Ashiq et al. (2022)
Deja et al. (2021)
Khoeini et al. (2024)
Li et al. (2023)

Mirza & Jabeen (2025)
Okunlaya et al. (2022)

Enakrire et al. (2024)
Wolski et al. (2020)

Mertoglu &  Geng
(2020)
Zharinov (2020)

Yunus et al. (2023)
Nakaziba& Ngulube
(2023)

McKenzie et al. (2023)
Otike&Kiszl (2024)
Romero-Sanchez et al.
(2021)

Figure 1: PRISMA Flow Diagram

Times
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20
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Key Focus (Trend / Challenge / Strategy)

Trend — COVID-19 driven expansion of virtual and contactless
library services

Trend — Digital readiness and information literacy advancement in
academic libraries

Strategy — Meta-synthesis—based digital transformation framework
for university libraries

Challenge — Evaluation of digital vendors and e-resource
procurement in smart libraries

Trend — Al-supported engagement to transform student reading
habits

Trend — Al-based intelligent services for next-generation library
operations

Trend — Intelligent libraries and data-driven knowledge ecosystems
Strategy — Digital capability assessment model for research library
teams

Challenge — Fake news and data reliability issues in digital
environments

Trend - Libraries adapting to digital economy and ICT
modernization

Trend — Smart library elements and service automation models
Challenge — Digital skill gaps and professional development needs

Strategy — Leadership, trust, and accountability for digital reform
Strategy — Entrepreneurial transformation of academic libraries
Challenge — Post-crisis digital roles and societal responsibility of
public libraries
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7. Data Analysis and Findings
The given section implies the detailed analysis of the chosen research articles in accordance with the research
objectives and questions established previously. The results are arranged in a way that presents the main trends,
issues, and paths that have been identified in the reviewed literature.

Trend — Cloud- and Al-based automation in university libraries

Trend — Mobile-based digital transformation & future LIS service
models

Trend — Intelligent libraries under Industry 5.0 innovation

Trend — Live chat and digital customer support transformation
Challenge — Future LIS workforce skills for disruptive digital era
Trend — Adoption of metaverse technologies in academic libraries
Trend — Al e-resources & OPAC transformation in academic
libraries

Challenge — Digital scholarship barriers in African academic
institutions

Trend — Al and robotics for future-ready LIS curriculum innovation
Strategy — Inclusive and multilingual digital access for diverse users

7.1 Trends in Digital Transformation (Findings for RQ1)

The Table 2 of the reviewed articles presents some of the most crucial trends of digital transformation of
libraries. The trend of using Al and cloud-based systems, which automate the services, is heavy. It is also true
that libraries are increasing virtual and distance services to libraries, particularly in the wake of the COVID-19
pandemic. Moreover, the focus on digital literacy and the development of skills of users and library
professionals is increasing. One such response is the shift towards user-centric and inclusive service design and
paying attention to accessibility, personalization and broader participation in digital services.

SL.
No.
1

2

Figure 2: Annual Publication Trend

Table: 2 Trends in Digital Transformation

Trend Identified

Adoption of Al and automation

Shift toward cloud-based and
digital platforms

Expansion of virtual and
remote services

Growing focus on digital
literacy and digital capability
Emphasis on user-centric and
inclusive service design

Supporting Evidence from Reviewed Articles

Libraries are using Al for virtual assistance, metadata automation,
and intelligent search systems (Okunlaya, 2022; Shimray, 2025).
Increased use of cloud ILS, digital repositories, and remote access
systems post-pandemic (Khoeini, 2024; Li, 2023).

Libraries strengthened virtual reference, digital learning support, and
online user engagement (Ashiq, 2022; McKenzie, 2023).

Libraries are launching digital skills and literacy initiatives for both
users and staff (Nakaziba, 2025; Deja, 2021).

Services are being redesigned for accessibility, personalization, and
multilingual support (Mirza, 2025; Yunus, 2023).
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The Figure 2 chart shows the pattern of publication annually of digital transformation of libraries between two
years 2020-2025. One can see that the research activity started actively in 2020 and 2021 (three publications
annually). There is a marked increase in 2022 with six publications, and this is a sign that the topic gains
academic attention. However, this is accompanied by a temporary drop in 2023, when only two publications are
registered, perhaps because of a change in the focus of research or the transitional ones. The trend picks up
again in 2024 with five publications and the trend continues with six publications in 2025 similarly as the peak
in 2022. All in all, the evidence indicates that the interest in the topic of digital transformation in libraries is
strong and growing, in particular, during the post-pandemic era.

Keyword Frequency Analysis of Reviewed Articles

covid-19 pandemic

digital transformation framework
university library services transformation
meta-synthesis

library digital transformation

library services

digital libraries

systematic review

digital literacy

digital transformation

o
N
S
a
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10 12

Figure 3: Keyword Frequency Analysis

Figure 3 keyword frequency chart reveals that the most prevailing keyword is the digital transformation, which
is present there about 11 times, which signals this as the main research topic. This is succeeded by the term
digital literacy that is used nearly 4-5 times making it highly emphasized on the development of digital skills by
users and librarians. The keywords such as library services, digital libraries, and systematic review are used
moderately and indicate a consistent desire to improve the services and conduct the review-based research. Less
common terms include the phrase of digital transformation framework, transformation of university library
services, and covid-19 pandemic, as they are more specific or newer. Altogether, the chart shows there is a
decisive trend towards digital transformation and development of digital capability in library research.
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Figure 4: Author-wise Distribution of Publications

According to Figure 4 the author-wise publication chart, the most productive author is Enakrire, R.T. who has
two publications during the period of review. The other authors, Zharinov, S., Khoeini, S., Noruzi, A.,
Naghshineh, N., Abdullah, N.S., and others, have not fewer than one publication. What this signifies is that the
study of the digital transformation in libraries is well spread among various authors and has not been a
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monopoly of a few scholars. The fact that there are a variety of contributors indicates that the topic is becoming
popular within the academic circles of the world, with researchers of various regions and institutional
experiences drawn to the topic.

7.2 Challenges and Barriers (Findings for RQ2)
The systematic review reveals that despite significant progress in digital adoption, libraries continue to face

multiple challenges that hinder smooth and sustainable digital transformation.

Table 3: Challenges and Barriers in Digital Transformation

SL Challenge / Barrier Findings from the Reviewed Studies

No.

1 Inadequate digital Unreliable connectivity and legacy systems slow service delivery and block
infrastructure remote access expansion (Ashiq, 2022; Nakaziba, 2025).

2 Financial and budget High costs for platforms, licenses, and e-resources strain budgets and reduce
constraints sustainability, especially outside large institutions (Li, 2023; Khoeini, 2024).

3 Lack of digital skills Skill gaps in Al, cloud, metadata automation, cybersecurity, and analytics
among library staff hinder effective implementation (Nakaziba, 2025; Mirza, 2025; Deja, 2021).

4 Cybersecurity and data- Greater digitization exposes libraries to data breaches and governance
privacy risks weaknesses; need stronger policies and controls (Mertoglu, 2020; Li, 2023).

5 Resistance to Cultural inertia and leadership/communication gaps delay workflow reforms
organizational change and slow adoption of new services (McKenzie, 2023; Deja, 2021).

6 Digital divide & user Unequal device/internet access and variable digital literacy limit equitable
accessibility issues use of online services (Ashiq, 2022; Nakaziba, 2025).

Table3 presents the key articles considered for this review. Poor Digital Infrastructure Digital infrastructure is
unreliable in a significant proportion of libraries especially in developing and rural areas, the IT equipment is
outdated, and the libraries lack modernized digital infrastructure, which is slowed down by the lack of reliable
and high-speed internet access (Ashiq, 2022; Nakaziba, 2025). Financial and Budget Constraints Proprietary
digital platforms, subscription-based databases, and maintenance expenses are expensive, which puts pressure
on the finances of libraries, particularly those with limited institutional and governmental funds (Li, 2023;
Khoeini, 2024). Digital Skilfulness’ of Library Staff Members A number of studies have pointed out an acute
scarcity of digital competency with numerous librarians not having been trained on Al, cloud platform, metadata
automation, digital repository, cybersecurity, and user analytics, which impacts service quality and efficiency of
implementation (Nakaziba, 2025; Mirza, 2025; Deja, 2021). Cybersecurity and Data Privacy Due to their weak
cybersecurity rules, and the absence of formal data governance policies, libraries become increasingly exposed
to threats of data breach, unauthorized access, and intellectual property theft, as the scope of their digital
operations is rising (Mertoglu, 2020; Li, 2023). Resistance to Organizational Change In most instances, staff and
administration of libraries are not keen on changing the long-held workflow, which results in the delay of
decision-making, slow adoption of policies, and unwillingness to embrace new technologies. One of the
significant non-technical obstacles is this cultural resistance (McKenzie, 2023; Deja, 2021). Digital Access and
Accessibility Problems In remote or disadvantaged locations, users may not have devices, have no internet, or
literacy in digital technology, which impedes equal access to digital services, which is not the purpose of
inclusive change (Ashiq, 2022; Nakaziba, 2025).

7.3 Strategic Directions and Future Approaches (Findings for RQ3)

The key articles that are going to be discussed in this review are presented in the table 4. The overview of the
analyzed articles shows that libraries adopt a set of strategic plans and perspectives of the future to secure the
sustainable and inclusive transition into the digital realm. To begin with, a principle voiced by numerous studies
is the need to ensure the existence of a policy-driven digital roadmap, in which libraries develop intelligent
digital strategies, action plans, and institutional structures to achieve continuity in the long term and organized
implementation instead of ad-hoc uptake of technologies (McKenzie, 2023; Khoeini, 2024). Secondly, there is a
growing interest in adoption of open-source platforms, which enables libraries to pay less in licensing, avoid
lock-ins with vendors, and tailor systems to the needs of the local communities. This is particularly underscored
in those studies that are carried out in developing regions (Li, 2023; Wani, 2023). Third, it is identified as a
necessity of continuous digital skills training and professional development of the library staff. Several authors
emphasize that the introduction and maintenance of the best technologies are impossible without the assistance
of the talented professionals (Nakaziba, 2025; Mirza, 2025). Fourth, consortia-based collaboration is a highly-
suggested strategy to utilize infrastructure, negotiate superior pricing on e-resources, and collectively innovate
between libraries (Ashiq, 2022; Deja, 2021). Lastly, it has high inclusivity, accessibility, and cybersecurity
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governance, which makes digital services easy to use and available to all groups of people and safeguarded
against threats of data privacy and cyber risks (Mertoglu, 2020; Li, 2023).

Table 4: Strategic Direction & Future Approach

SL No. = Strategic Direction / Supporting Evidence from Reviewed Articles

Future Approach

1 Policy-driven digital Libraries are adopting structured policies and long-term digital strategies to
roadmap ensure sustainable implementation (McKenzie, 2023; Khoeini, 2024).

2 Adoption of open- Open-source library systems are preferred to reduce licensing cost and
source and cost- avoid vendor dependency (Li, 2023; Wani, 2023).
effective platforms

3 Continuous digital Training programs and professional development are essential to enhance
skill development & librarian competency in Al, cloud, and data services (Nakaziba, 2025;
training Mirza, 2025).

4 Consortia-based Libraries are moving toward collaborative consortia to share infrastructure
collaboration & and negotiate better access to resources (Ashiq, 2022; Deja, 2021).
resource sharing

5 Inclusiveness, The digital services are being redesigned to accommodate accessibility and
accessibility & user- multilingual contents and equal access to underserved users (Ashiq, 2022;
centric innovation Mirza, 2025).

6 Cybersecurity Emphasis is placed on robust assets of cybersecurity and data management
governance & ethical structure to curb digital threats (Mertoglu, 2020; Li, 2023).
protection

8. Discussion

This research also suggests that the pace at which libraries are undergoing digital transformation has increased
tremendously between 2020 and 2025, primarily because of the COVID-19 crisis and the world moving to
remote and provision of services through technology.The fact that libraries are no longer in the age of traditional
automation but are transitioning into the realm of intelligent, data-driven ecosystems is testified by the
popularity of the trends of Al-enabled services, cloud-based infrastructures, intelligent library systems, and
virtual reference models.This is consistent with past studies that point to the shift towards personalized,
inclusive, and user-centric models of service (Ashiq et al., 2022; Mirza and Jabeen, 2025).Nevertheless, the
review also notes that there are major obstacles still to overcome to achieve the digital transformation, such as
inadequate digital infrastructure, financial resources, insufficient Al and cloud capabilities within the workforce,
cybersecurity, and organizational change refusal. The barriers are quite acute especially in the developing
regions, where the digital divide is still influencing the service equity and access (Nakaziba, 2025; Ocran and
Afful-Arthur, 2021). The strategic responses which are seen in the studies effectively point to the demand of the
use of policy driven digital road maps, capacity building measures, collaboration through consortia, adoption of
open sources, and innovation of inclusive services. In general, the findings suggest that digital transformation is
no longer defined as the process of technology adoption and its success, but through strategic digital maturity,
long-term sustainability and fairness in future-ready library ecosystems.

9. Conclusion

This study systematically reviewed the digital transformation of library services from 2020 to 2025 and found a
clear global shift from traditional service delivery toward technology-driven, intelligent, and user-centric digital
ecosystems. The findings also affirm that libraries are increasingly moving to cloud services, artificial
intelligence-driven services, digital repositories, virtual reference frameworks. The review, however, also notes,
that infrastructural constraints, financial constraints, absence of digital skills, cybersecurity threats, and
organizational resistance to change remain the key impediments, particularly in developing areas.The review
points out that effective digital transformation entails a clear policy framework, capacity-building efforts,
strategic leadership, and joint consortia patterns as opposed to solitude in technology adoption. Moreover, the
outcomes also highlight the immediate necessity of libraries to be digitally inclusive, accessible, and safe in
terms of data protection, and transformation is not only just but sustainable. Moving forward, libraries should
progress towards long term digital maturity to guarantee innovation, preparedness, governance, and accessibility
to everyone using it.
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