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Abstract:

Smart libraries use technologies such as artificial intelligence (Al), Internet of Things (loT),
cloud computing, big data and blockchain, which provide personalized and efficient services to users.
At the same time, sustainable knowledge management ensures the storage, sharing and long-term use
of information. This research analyzes the concepts, technology tools, knowledge management
practices, sustainable initiatives and international as well as Indian case studies of smart libraries
and sustainable knowledge management. In addition, the challenges, limitations and future
perspectives in this field are also discussed. The findings suggest that if a smart and sustainable
approach is adopted, libraries can act as future-ready knowledge hubs, providing more effective, eco-

friendly and long-term information services to users.

Keywords: Smart Libraries, Digital Libraries, Knowledge Management, Information Literacy,

Green ICT.

Introduction:

Libraries have evolved  from
traditional to digital and now to the era of
smart libraries. Traditional libraries were
based on printed materials; digital libraries
have increased the use of e-books, e-journals,
databases and internet-based resources; while
smart libraries have used technologies such as
artificial intelligence (Al), Internet of Things
(1oT), cloud computing, big data and
blockchain to provide personalized and
efficient services to users (Ahmad & Chand,
2022).

Sustainability and knowledge
management have become two important areas
of concern for libraries in the 21st century.
Sustainable  libraries not only adopt
environmentally friendly practices, but also

emphasize digital storage, open access, green
ICT and long-term knowledge preservation
(Rafig et al.,, 2021). At the same time,
knowledge  management facilitates the
collection, sharing and reuse of organizational
knowledge, which increases the information
literacy and research capacity of users (Singh
& Arora, 2019).

A significant gap in research is that
although there has been a large amount of
research on the concept of “smart library”,
there has been limited research on the area of
sustainable knowledge management (SKM).
Therefore, it is necessary to study in depth
what policy steps smart libraries can take for
long-term sustainability. In this regard, this
article discusses the topic of “smart libraries
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and sustainable knowledge management” from
a future-oriented perspective.

Conceptual Framework:
1. The Idea Behind Smart Libraries:

A smart library  signifies a
transformative shift from a conventional
information storage facility to a dynamic,
technology-infused center for learning and
interaction. It utilizes advanced digital
solutions—including  Artificial Intelligence
(Al), the Internet of Things (loT), cloud
computing, big data analytics, and blockchain
technology—to provide its users with highly
tailored, rapid, and effective services.
Characteristic  features of this modern
paradigm include automated lending systems
powered by RFID, intelligent shelving units,
virtual reference assistance, extensive digital
archives, and dedicated mobile applications
(Al-Emran et al., 2018).

2. Sustainable Knowledge Management
(SKM):

Sustainable Knowledge Management
(SKM) refers to the application of
environmentally aware and enduring strategies
across the entire lifecycle of organizational
knowledge. This includes its creation,
organization, dissemination, and long-term
preservation. Principal initiatives within SKM
involve promoting the adoption of electronic
resources,  establishing  Open  Access
frameworks, integrating  energy-efficient
Green IT solutions, and securing the perpetual
conservation of digital materials (Singh &
Arora, 2019).

3. A Unified Framework: Merging Smart
Libraries with SKM:

The integration of smart library
principles  with those of Sustainable
Knowledge Management holds the potential to
fundamentally redefine the role of libraries,
positioning them as future-facing knowledge
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hubs. libraries evolve beyond mere service
points; they become proactive and essential
contributors to societal progress, educational
enhancement, and the development of a
sustainable global future.

Technological Enablers of Smart Libraries:
The efficient operation and service
delivery of smart libraries is based on
technology. Libraries provide user-oriented,
cost-effective and innovative services using
various modern tools. The following is an
overview of the major technological tools:
1. Artificial Intelligence (Al): Al helps in
developing chatbots, virtual assistants and
recommendation systems. For example, it
makes it possible to recommend books/articles
based on the user’s search history or provide
24x7 automated reference services.
2. Internet of Things (loT): RFID
technology, smart shelves and sensor-based
devices facilitate automated circulation, real-
time tracking and inventory management of
library materials (Islam et al., 2021).
3. Cloud Computing: Cloud-based library
systems facilitate the storage and sharing of
large amounts of data. Integrated Library
Management Systems (ILMS) are now cloud-
based, reducing costs and making access easier
for remote users (Chandrasekhar & Murthy,
2019).
4. Big Data Analytics: Libraries can create
personalized services by analyzing users’
search patterns, reading habits, and database
access. Also, analyzing research trends helps
in designing educational policies (Chen et al.,
2020).
5. Blockchain Technology: Blockchain is
useful for copyright protection of digital
content and secure transactions. This
strengthens  Digital Rights Management
(DRM) and ensures the safe use of open
access resources (Ghaffar et al., 2022).

Dr. Pawar Rohan Raju & Mrs. Pawar Shraddha Rohan & Dr. Adav, Ravindra Pandurang

297



IJAAR

Sustainability in Library Services:

1. Green ICT and Eco-friendly Initiatives:
The wuse of green information and
communication technology (Green ICT) is
increasing in libraries. For example, energy-
efficient servers, use of e-books and e-
journals, paperless administration and e-notice
boards save natural resources.

2. Open Access and Knowledge Equity: The
Open Access policy is regarded as a
cornerstone of sustainable library services. It
enables free and unrestricted access to
educational materials, research articles, and
electronic resources for all. This approach is
instrumental in advancing information equity
and fostering the global democratization of
knowledge (Suber, 2019).

3. Digital Preservation: Digital preservation
technology is necessary to preserve digital
materials for a long time. This includes the use
of metadata standards, backup systems, and
cloud storage for the long-term preservation of
research and historical documents (Conway,
2010).

4. Green Infrastructure: Modern libraries are
adopting green building concepts through the
use of eco-friendly architectural designs, smart
lighting, natural ventilation, and renewable
energy sources. This saves energy and reduces
the ecological footprint (Jankowska, 2012).

5. Services related to the Sustainable
Development  Goals (SDGs):  Modern
libraries aim to provide services that are
consistent with the United Nations Sustainable
Development Goals (SDGs). Libraries directly
contribute to the areas of quality education
(SDG 4), gender equality (SDG 5), industry,
innovation, and infrastructure (SDG 9), and
climate action (SDG 13) (UNESCO, 2020).
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Knowledge Management Practices:

1. Capturing Tacit Knowledge: Tacit
knowledge held by librarians and staff is an
important process to document and make it
useful for future staff. Training workshops,
manuals, and digital documentation facilitate
knowledge transfer (Nonaka & Takeuchi,
1995).

2. Digital Collaboration and Knowledge
Sharing: Smart libraries share knowledge
using various digital platforms (Institutional
Repositories, MOOCs, social media, open-
source knowledge hubs). This makes
communication between researchers, students,
and faculty more effective (Rowley, 2007).

3. Open Access and Community
Engagement: Open Access repositories,
sharing of e-thesis, and research projects
facilitate knowledge exchange on a global
scale. In addition, social media and
community-oriented initiatives increase local
community engagement with libraries (Singh
& Arora, 2019).

4. Innovation and Knowledge-Based
Services: Knowledge management enables
innovation based on user needs. For example,
providing personalized information services to
users, research data management (RDM),
information literacy training, and the
availability of Open Educational Resources
(OER) (Sveiby, 2001).

Case Studies / Examples:

1. National Digital Library of India (NDLI):
Our National Digital Library holds over the 70
million plus digitized resources on a single
platform. NDLI smart library model is very
much useful as well as beneficiary for lifelong
learners and research students.

2. National Library Board of Singapore
(NLB: NLB’s “MyLibrary” app allows users
to borrow books, get reminders for renewals
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and events from their smartphones (Chua &
Goh, 2020).

3. British Library:

The British Library also hold the large amount
of historical manuscripts and Documents.
British Library convert the millions of
documents in digital form.

4. International Experience: In the corporate
sector, IBM Knowledge Management System
is an example that inspires libraries and
information centres. This example shows how
knowledge management enhances
organizational efficiency, innovation and
collaboration (Dalkir, 2017).

5. Academic Libraries in India: Many
academic libraries in India are now using tools
such as Koha (open-source ILMS), DSpace
(Institutional Repository) and Shodhganga
(INFLIBNET). These initiatives make
research data and theses publicly available and
promote sustainable knowledge management
(INFLIBNET, 2020).

Challenges & Limitations:

1. Infrastructure and Cost: Smart libraries
require modern technology, cloud servers,
digital preservation systems and Al-based
tools. This requires a large financial
investment. Many educational institutions in
developing countries cannot afford these costs.
2. Digital Divide: Not all users have the same
level of digital devices, internet connectivity
and technical skills. There is a huge gap in this
regard between rural and urban areas. This
limits the inclusive use of smart library
services.

3. Data Security and Privacy: Smart libraries
gather a lot of user personal information.
Cyberattacks, data hacking, and privacy
violations are significant problems. This calls
for the adoption of blockchain technology and
strong cybersecurity regulations (Pawar et al.,
2024).
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4. Skills and Training Shortages: Librarians
and staff need the necessary digital literacy
and technical training to effectively use smart
tools. However, training programs in this
regard are inadequate in many institutions.

5. Policy and Administrative Constraints:
Smart Library Policies are not clear in many
countries. This hinders funding planning,
implementation of long-term sustainable
initiatives, and enforcement of regulations
related to research data management
(UNESCO, 2020).

Future-Oriented Approach / Roadmap:

1. Hybrid Library Models: Future libraries
will evolve as a hybrid library model. Users
will be able to access both on-site and online
services in a unified manner. This will
increase inclusivity and reduce the digital
divide.

2. Libraries as Innovation Hubs: Smart
libraries are poised to transcend their
traditional identity as information centers and
develop into vibrant Innovation Hubs. They
will offer services such as startup incubation,
co-working spaces, makerspaces, and digital
literacy training, thereby fostering knowledge
creation and entrepreneurial activity within the
community.

3. Cross-Sector Collaboration: Future smart
libraries will require cross-sector collaboration
with educational institutions, the corporate
sector, technology companies, and government
agencies. Such collaboration can lead to
effective resource management, cost savings
and service improvements (Dalkir, 2017).

4. Need for National and International
Policies: National policies and international
guidelines are essential for smart and
sustainable libraries of the future. This will
ensure  the availability of  funding,
standardization, research data management
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and harmonization of copyright regulations
(UNESCO, 2020).

5. Increasing use of artificial intelligence
and big data: Leveraging Al and big data
analytics, future libraries will deliver hyper-
personalized services to their users. This could
include anticipating user needs to recommend
research materials, identifying and flagging
misinformation, and providing advanced
research support. These capabilities will
introduce new and powerful dimensions to the
field of knowledge management.

6. Sustainability-focused policies: Future
strategic plans must give priority to green
infrastructure, digital preservation efforts,
open access principles, and initiatives that
support the Sustainable Development Goals
(SDGs). This focus will ensure that smart
libraries embrace not only digital
transformation  but also  social and
environmental  responsibility  (Jankowska,
2012).

Conclusion:

Smart libraries and  sustainable
knowledge management are complementary.
In the 21st century information society, the
role of libraries is not limited to information
collection and distribution, but has become a
guide for knowledge creation, innovation and
sustainable development of society. Smart
libraries provide more effective, personalized
and easily accessible services to users by using
digital technologies, artificial intelligence, big
data and cloud computing. At the same time,
the sustainability of libraries can be ensured
with the help of open access, digital
preservation, green initiatives and community-
oriented services.

However, financial investment, digital
divide, data security, policy constraints and
lack of technical skills are some of the serious
challenges. Addressing these challenges
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requires coherent policies, training programs,
and cross-sector collaboration at national and
international levels.

Overall, smart libraries will not only be
information centers but also knowledge hubs
for the future society. Through sustainable
knowledge management, they will make a
significant contribution to research, education,
innovation, and achieving the Sustainable
Development Goals (SDGs).
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