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ABSTRACT: Research in library and information science (LIS) is changing dramatically as a result
of the quick rise of big data and advanced analytics. These technologies are changing important
fields like data management, information retrieval, user behaviour analysis, and knowledge
discovery because of their large datasets and potent analytical tools. This study examines how
analytics and big data are affecting library and information science (LIS) research practices,
emphasizing how they can improve digital libraries, expedite information retrieval procedures, and
encourage creative research approaches. Big Data technologies, like cloud computing, machine
learning, and natural language processing, make it possible to organize, store, and access a variety
of information sources more effectively, which helps libraries better serve their patrons' needs. The
way users interact with library resources is being revolutionized by analytics, especially semantic
search algorithms, and predictive models, which allow for more accurate information retrieval and
personalized experiences. Big Data also offers insightful information about user behaviour, which
enhances service offerings and aids in resource optimization for libraries. Combining these
technologies also makes it easier to collaborate across disciplines, which fosters creativity in
knowledge acquisition and creates new research opportunities. The study does, however, also discuss
difficulties and moral issues, such as algorithmic bias, data privacy, and the possibility of data
overload. In summary, library and information science (LIS) research has a lot of potential thanks
to Big Data and analytics, but it must carefully and responsibly handle these issues to make sure that
users benefit equally from these advancements. Further developments in Al, IoT integration, and
data-driven decision-making are anticipated to shape library and information science (LIS) research
in the future, establishing Big Data as a key component in the development of library services and
research methodologies.
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INTRODUCTION

Research methods in a variety of fields, including library and information science (LIS), are
being completely transformed by the introduction of big data and advanced analytics. Big
Data's explosive growth and the creation of advanced analytical tools are changing the
landscape of library and information science (LIS). Big Data technologies provide fresh
perspectives and chances for innovation in the library and information science (LIS) field by
making it possible to process and analyze enormous amounts of data efficiently. The impact of
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Big Data and analytics on library and information science (LIS) research practices is examined
in this paper, with particular attention to how these technologies have changed knowledge
discovery, data management, information retrieval, and user behaviour analysis. In addition to
expanding the breadth and depth of LIS research, the incorporation of Big Data analytics is
fostering the creation of fresh frameworks, tools, and methodologies that will influence the
field's future.

The term "big data" describes datasets that are too big and complicated to be handled by
conventional data processing techniques. Analytics, on the other hand, uses computational and
statistical methods to draw insightful conclusions and significant patterns from data. When
combined, analytics and big data are changing not only how information is handled but also
how LIS research is carried out. The study of Big Data management, analysis, and utilization
has taken center stage in library and information science (LIS) research in recent years. This
study looks at the ways that analytics and big data are influencing library and information
science (LIS) research practices, specifically boosting information retrieval, improving data
management systems, comprehending user behaviour, and encouraging creativity in
knowledge discovery.

OBJECTIVES OF THE STUDY

The primary objective of this study is to explore the impact of Big Data and analytics on
innovative research practices in library and information science (LIS). Specifically, the study
aims to:

a. To examine the role of big data in modernizing data management systems in libraries
and Information science (LIS).

b. To investigate the impact of analytics on information retrieval and search systems.
To analyze the influence of big data on understanding and analyzing user behaviour.

d. To assess the contribution of big data and analytics to knowledge discovery and library
and information science (LIS) Research.

e. To identify challenges and ethical concerns in the integration of big data and analytics
in library and information science (LIS).

f. To provide insights into future directions for library and information science (LIS)
research and practice in the context of big data and analytics.

By fulfilling these goals, the study hopes to offer a thorough grasp of how analytics and big
data are impacting library and information science, which will ultimately aid in the creation of
more inventive, user-centered, and effective library services and research methodologies.

RESEARCH METHODOLOGY

The study is based on secondary data. This is collected through various publications, books,
the Internet, and articles. To thoroughly investigate the influence of Big Data and analytics on
creative research practices in library and information science (LIS), this study uses a mixed-
methods research approach. To provide a comprehensive analysis of the topic, the mixed-
methods design integrates both qualitative and quantitative research techniques. The study's
goals, which include assessing technology implementations, analyzing user behavior, and
spotting new trends in library and information science (LIS) practices, are addressed by the
research methodology. The goal of this study is to give practitioners and researchers in the field
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a thorough grasp of how Big Data and analytics are influencing cutting-edge research practices
in library and information science by combining qualitative and quantitative methods.

THEORETICAL BACKGROUND

Big data and advanced analytics are increasingly being integrated to shape the changing
landscape of library and information science (LIS). Big Data, which is distinguished by its vast
volume, velocity, and variety, is changing LIS research as well as how libraries organize and
distribute information. Together with strong analytical tools, these enormous and intricate
datasets are creating new avenues for resource discovery, user behaviour understanding, and
creative research methodologies. Library and information science (LIS) has traditionally
concentrated on the accessibility, preservation, and organization of information. To manage
information, traditional library systems used standardized cataloging techniques like MARC
(Machine-Readable Cataloging) formats and Dewey Decimal Classification, as well as
structured data. However, a new era of data generation at a never-before-seen scale and speed
has been brought about by the digital revolution. Every second, massive amounts of data are
produced by social media, digital archives, scientific publications, and even IoT-enabled
devices. In this setting, library and information science (LIS) needs to change to manage new
data types and offer a wider variety of users more user-friendly, effective services (Ajibade &
Mutula, 2020).

Cloud computing, natural language processing (NLP), machine learning, and other big data
technologies have started to become essential in library and information science (LIS). Large
datasets can be processed and stored efficiently thanks to these tools, which also make it
possible to use more advanced techniques for data analysis and interpretation. In turn, analytics
offers insights that can improve user experience and decision-making, enabling library and
information science (LIS) to better meet the demands of the digital age. Big Data, for example,
enables libraries to optimize search and retrieval systems, manage digital collections more
effectively, and customize services. While machine learning algorithms can enhance
information retrieval by identifying patterns in user behaviour and content preferences,
predictive analytics can foresee user needs. These advancements show that libraries are moving
toward data-driven decision-making, providing more individualized services and improving
patron experiences.

Furthermore, Big Data has an impact on library and information science (LIS) research
procedures in addition to library services. The capacity to examine sizable datasets gives
researchers new opportunities to investigate. Data science methods can be used by LIS
researchers to analyze patterns in information-seeking behaviour, citation networks, and
scholarly communication. LIS researchers can reveal insights that were previously obscured
by the constraints of conventional research methodologies by utilizing Big Data. Although
there are many potential advantages to using analytics and big data in library and information
science (LIS), there are also some difficulties in integrating these technologies. Concerns about
data security, privacy, and ethics are important factors to take into account when gathering and
analyzing user data. The sheer amount of data that is available may also make it challenging to
separate the important insights from the noise. Additionally, problems like algorithmic bias
and inequality may surface as libraries depend more on data-driven technologies, which could
exacerbate already-existing inequities in information access.

Big Data has the unquestionable potential to transform library and information science (LIS)
research and practice, notwithstanding these obstacles. The purpose of this paper is to
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investigate how analytics and big data are influencing creative research methods in library and
information science (LIS), looking at the challenges that need to be overcome as well as the
opportunities they offer. This investigation aims to give a thorough picture of how these
technologies are currently affecting library and information science (LIS) and to provide
suggestions for the field's future paths. The following sections will explore how Big Data can
improve digital library systems and data management, improve information retrieval processes,
analyze user behaviour to improve services, and have wider implications for library and
information science (LIS) research innovation and knowledge discovery. In doing so, the paper
will demonstrate how library and information science (LIS) practitioners are using analytics
and Big Data to address the demands of a quickly changing information environment,
ultimately advancing the discipline.

In addition to adopting these technologies, professionals and researchers must carefully
evaluate the ethical, practical, and methodological ramifications of big data and analytics as
they continue to impact library and information science (LIS). By doing this, library and
information science (LIS) can fully utilize these innovations and make sure they help create a
future that is more user-centered, efficient, and inclusive (Azam & Ahmad, 2024).

BIG DATA AND ANALYTICS: CONCEPTUAL FRAMEWORK

In addition to being a technological advancement, the incorporation of Big Data and analytics
into library and information science (LIS) represents a conceptual change in the way
information is managed, analyzed, and utilized by libraries and information centers. The main
ideas of the conceptual framework supporting the connection between Big Data, analytics, and
library and information science (LIS) practices are described in this section. The framework
guides the study's investigation of this integration's influence on library and information
science (LIS) research and practice by offering insight into its elements, procedures, and
results. The growing role of data in improving research, library services, and decision-making
is highlighted in the conceptual framework for big data and analytics in library and information
science (LIS). Libraries can increase operational effectiveness, foster innovation in library and
information science (LIS) research, and better serve the needs of contemporary users by
implementing Big Data technologies and analytics tools. To guarantee fair and responsible use,
library and information science (LIS) professionals must also address the ethical, privacy, and
management issues related to these technologies. Understanding how Big Data and analytics
are changing the library and information science (LIS) landscape and influencing the field's
future is made easier with the help of this framework (Shahzad, Khan, & Igbal, 2024).

Big Data in Library and Information Science

A wide range of information sources, including library catalogs, digital repositories, social
media data, citation databases, user transaction logs, and more, are commonly included in big
data in library and information science (LIS). The "three Vs" volume, velocity, and variety
define these datasets and offer library and information science (LIS) researchers and
practitioners both opportunities and challenges.

Analytics in LIS

Applying data analysis methods to sizable datasets to spot patterns, forecast trends, and
enhance decision-making is known as analytics in library and information science (LIS). This
covers both predictive analytics, which forecasts future trends, and descriptive analytics, which

95
Copyright2021@CIIR



Dr. Vishwasrao Sadu Mane, |IMIR

comprehends past patterns. Among the most often used methods in LIS research are data
mining, machine learning, and natural language processing (NLP).

THE IMPACT ON DATA MANAGEMENT AND DIGITAL LIBRARIES

Data management procedures are among the most significant effects of big data in library and
information science (LIS). The size and complexity of contemporary data are becoming too
much for traditional library systems, which are usually built on relational databases and
cataloging standards. To handle massive, diverse datasets, library and information science
(LIS) infrastructure is incorporating big data technologies like cloud computing, Hadoop, and
NoSQL databases.

Data management and the creation of digital libraries have been completely transformed by the
combination of big data and analytics. In the past, libraries managed their collections using
manual cataloging systems and structured data formats. However, Big data technologies have
offered more scalable, adaptable, and effective solutions as a result of the exponential growth
of digital content, including e-books, digital journals, multimedia, and user-generated data.
Large volumes of heterogeneous data can now be stored, managed, and retrieved more easily
thanks to cloud computing, NoSQL databases, and data lakes. This allows libraries to arrange
and store various formats, including text, audio, video, and images, in a single system. Faster
indexing, more effective metadata tagging, and enhanced search capabilities are made possible
by this change. Large datasets can now be processed and analyzed by libraries rapidly,
improving user experiences and expanding access to a wider range of resources.

Furthermore, digital libraries now have better information retrieval thanks to Big Data tools
like machine learning and natural language processing (NLP). These days, sophisticated search
algorithms, tailored suggestions, and semantic search features are typical, increasing the
precision and relevancy of search results. By assisting libraries in anticipating patron needs,
setting acquisition priorities, and improving resource management, predictive analytics further
optimizes collection management. All things considered, Big data has completely changed how
libraries manage digital collections, promoting increased personalization, accessibility, and
interactivity (Pinfield, Cox, & Smith, 2014).

* Enhanced Cataloging and Metadata Management: Scalable and automated metadata
creation is made possible by big data tools. This makes it easier to efficiently arrange
materials in digital libraries, enhancing accessibility and discoverability.

» Data Storage and Access: Libraries can now store and retrieve vast volumes of data
without being constrained by conventional local servers thanks to cloud computing and
distributed data storage systems.

REVOLUTIONIZING INFORMATION RETRIEVAL SYSTEMS

The way people look for and access information has changed significantly as a result of big
data and analytics. Conventional library systems prioritized database and catalog searches
based on keywords. More sophisticated methods are needed to increase the relevance and
precision of search results, though, given the enormous amounts of data that are currently
accessible.

Libraries' information retrieval systems have seen a significant transformation thanks to big
data and analytics, which have improved their accuracy and efficiency. Particularly as digital
collections increased in size and complexity, traditional keyword-based search models
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frequently had trouble producing pertinent results. These days, more complex systems that
comprehend user queries contextually rather than just by matching exact keywords are made
possible by sophisticated techniques like semantic search, machine learning, and natural
language processing (NLP). Big Data-powered semantic search algorithms enable information
retrieval systems to comprehend the intent and meaning of user queries, going beyond basic
keyword matching. This guarantees more accurate and pertinent results, especially for complex
or ambiguous searches. Even if they use different terms than those in the metadata, a user
searching for "climate change research" will, for instance, be shown a wider variety of pertinent
materials.

By continuously learning from user behavior and improving search results based on patterns
like previous searches, clicks, and preferences, machine learning models further improve
search capabilities. Additionally, dynamic content suggestions and personalized
recommendations are made possible, providing users with experiences that are specifically
tailored to them. In the meantime, libraries can proactively provide pertinent resources before
users even search for them thanks to predictive analytics, which can predict future information
needs. When taken as a whole, these developments improve the user experience in digital
libraries by making information retrieval systems more user-centric, effective, and intuitive
(Najwa, Mohamed, & Nadia, 2024).

* Semantic Search and NLP: Semantic search, made possible by advanced analytics,
especially natural language processing (NLP), increases the accuracy of results by
comprehending the context and meaning of search queries.

* Recommendation Systems: Similar to the algorithms used by Amazon or Netflix, machine
learning algorithms are used to create personalized recommendation systems that make
relevant resource recommendations to users based on their past behavior or preferences.

UNDERSTANDING USER BEHAVIOR AND IMPROVING SERVICES

Unprecedented insights into user behavior and library usage patterns are provided by big data
analytics, which can help guide choices regarding outreach tactics, service enhancement, and
resource allocation. Libraries can now better understand user behavior and customize their
services to meet changing needs thanks to big data and analytics. Libraries can learn more
about how users interact with library resources by examining enormous volumes of user data,
including search trends, resource usage, interaction histories, and feedback. Libraries can now
find trends, preferences, and pain points that were previously hard to find thanks to this data-
driven approach. This is further improved by predictive analytics, which uses historical data to
forecast future user requirements. For instance, libraries can proactively recommend pertinent
resources or suggest related services if a user regularly accesses research articles on a particular
topic. Because users receive recommendations and content that are tailored to their interests,
this personalization promotes a more effective and engaging user experience (Jin, Chen, Wang,
Hui, & Vasilakos, 2013).

Additionally, libraries can use real-time usage data to improve collections and allocate
resources as efficiently as possible. For example, underutilized materials may be reevaluated
or made more accessible through digital formats, while resources with high demand may be
given priority for acquisition. Analytics can also be used by libraries to find areas for
improvement or service gaps. Libraries can improve interfaces, update search algorithms, or
improve support services to provide more user-centered, responsive library experiences if
certain users regularly have trouble navigating systems or retrieving particular resources.
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» User Interaction Data: These days, libraries gather information about how patrons use their
digital collections, websites, and resources. By identifying the most valuable resources for
users or streamlining website navigation, the analysis of this data can enhance the user
experience.

» Personalization of Services: library and information science (LIS) specialists can foresee
user requirements, customize resources for specific users, and establish individualized
experiences in both physical and digital libraries by utilizing predictive analytics.

ENHANCING KNOWLEDGE DISCOVERY AND INNOVATION

New avenues for knowledge discovery in library and information science (LIS) have been
made possible by big data. Researchers can find novel insights, spot new trends, and resolve
challenging issues that were previously unsolvable with conventional research techniques by
examining enormous volumes of diverse data.

In the field of library and information science (LIS), big data and analytics are revolutionizing
knowledge discovery and stimulating innovation. Big Data tools make it possible to analyze
large datasets, such as academic publications, citation networks, and user-generated content,
and reveal previously unnoticed patterns and relationships. This speeds up the process of
identifying new research directions, interdisciplinary relationships, and gaps in the literature
while giving scholars insightful information to motivate more investigation. Citation networks
in digital libraries can be analyzed using data mining and advanced analytics techniques to
identify research clusters, authors, and influential papers. These kinds of insights aid in
identifying important research areas, highlighting influential works, and forecasting future
advancements in scholarly domains. Additionally, critical knowledge is made more accessible
through the use of machine learning and natural language processing (NLP), which enable the
extraction of pertinent information from vast amounts of unstructured data, including texts,
manuscripts, and multimedia resources.

By promoting interdisciplinary collaboration, the incorporation of big data also stimulates
innovation. By combining insights from different domains, data-driven approaches allow LIS
researchers to conduct innovative interdisciplinary research. Additionally, libraries can stay
proactive in meeting the changing needs of their users and researchers by using predictive
analytics to guide the creation of new services and resources. Finally, Big data positions
libraries as vibrant centers of research advancement by enhancing LIS's ability to create,
discover, and innovate knowledge (Lytras, Daniela, & Visvizi, 2018).

+ Pattern Recognition: Researchers can identify new research topics or the creation of new
tools and services by using big data analytics to identify patterns in user behavior, citation
networks, and scholarly publications.

* Interdisciplinary Collaboration: Big data encourages cross-disciplinary cooperation,
enabling library and information science (LIS) researchers to collaborate with specialists
in information technology, data science, and artificial intelligence to create cutting-edge
research techniques.

CHALLENGES AND ETHICAL CONSIDERATIONS

Big Data and analytics have a generally positive impact on LIS, but there are a number of
difficulties and moral dilemmas that need to be resolved. Even though big data and analytics
have a lot to offer library and information science (LIS), integrating them comes with some
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difficulties and moral dilemmas that need to be resolved. Security and privacy of data are two
of the most urgent concerns. Libraries frequently gather private user information, such as
search queries, browsing history, and resource usage trends. Maintaining user trust and
adhering to data protection laws like the CCPA and GDPR require that this data be kept private
and secure. The likelihood of data breaches and misuse rises in the absence of strong security
measures. Fairness and bias are important ethical issues as well. If the training data is skewed
or lacking, analytics algorithms especially those powered by machine learning may
inadvertently reinforce preexisting biases. Certain user groups may be disadvantaged as a result
of unfair search results, resource recommendations, or service delivery. Libraries must make
sure that their procedures discourage discrimination and encourage inclusivity.

Furthermore, operational difficulties may arise due to data overload. Libraries run the risk of
experiencing information overload or failing to extract useful insights due to their inability to
handle and evaluate the vast volumes of data generated. Last but not least, analytics requires
transparency. To ensure that users are fully informed and have the option to opt out, libraries
must be open and honest about the data they gather, how it is used, and the algorithms that
underpin their systems. Big Data must be used ethically and responsibly if libraries are to
continue to be respected, welcoming places (Kosinski, Matz, Gosling, Popov & Stillwell,
2015).

» Data Privacy and Security: Concerns about data protection, privacy, and confidentiality
grow in significance as libraries gather more user information. It is essential to make sure
that data is handled sensibly and morally.

» Bias and Inequality: Biases can still affect algorithms and data analytics models. Decisions
based on analytics run the risk of reinforcing current inequalities or of underrepresenting
particular demographic groups.

* Data Overload: It can be daunting to deal with the sheer amount of data being produced.
LIS professionals might find it difficult to sort through and derive valuable insights from
large datasets without the appropriate tools and frameworks.

FUTURE DIRECTIONS IN LIS RESEARCH

Big Data and analytics will remain crucial to library and information science (LIS) research
and practice in the future. Future studies will probably concentrate on the following topics.

* Al and Automation: library and information science (LIS) will increasingly incorporate
artificial intelligence (Al), which will automate processes like indexing, creating metadata,
and even responding to reference queries.

* Integration with IoT: Data that can be utilized to improve library services and user
engagement will be generated in part by the Internet of Things (IoT).

» Data-Driven Decision Making: Libraries will depend more and more on data-driven
insights to guide strategic choices about user services, space use, and collections.

CONCLUSION

Big Data and Analytics' incorporation into library and information science is a revolutionary
advancement that is changing how services are provided and research is carried out. These
technologies have given LIS professionals new opportunities to investigate, from boosting user
experiences and encouraging innovation to better data management and information retrieval.
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To guarantee that these developments benefit all users equally, it is imperative to address the
ethical, security, and data management issues, as is the case with any technological
breakthrough. The way libraries manage resources, interact with users, and support research is
changing as a result of the incorporation of Big Data and analytics into library and information
science (LIS). These technologies are greatly enhancing the user experience and operational
efficacy of libraries by facilitating more effective data management, improving information
retrieval systems, and providing personalized services. Libraries can better anticipate user
needs, optimize collections, and facilitate dynamic, data-driven decision-making with the help
of big data tools like machine learning and natural language processing. Analytics have also
transformed knowledge discovery by making it easier to spot research trends and encouraging
interdisciplinary cooperation. The capacity to evaluate large and intricate datasets promotes the
growth of scholarly communication, establishes libraries as centers of innovation, and speeds
up the discovery of new insights. But there are drawbacks to using big data in library and
information science (LIS) as well, especially when it comes to issues like algorithmic bias, data
privacy, and security. The deployment of these technologies must be guided by ethical
considerations, such as transparency and the responsible use of data, to guarantee fair and equal
results for all users. Ultimately, if obstacles are handled with caution and ethics, the ongoing
development of big data and analytics in library and information science (LIS) has enormous
potential to improve library services, encourage research, and spur innovation.

REFERENCES

[1]  Ajibade, P., & Mutula, S. M. (2020). Big Data Research Outputs in the Library and Information Science:
South African's Contribution using Bibliometric Study of Knowledge Production. African Journal of
Library, Archives & Information Science, 30(1).

[2]  Azam, M., & Ahmad, K. (2024). Adoption of big data analytics for sustainability of library services in
academic libraries of Pakistan. Library Hi Tech, 42(5), 1457-1476.

[3] Akanbiemu, A. (2024). The Integration of Big Data Analytics in Knowledge Management: Implications
for Libraries. Niger Delta Journal of Library and Information Science, 5(1), 86-108.

[4]  Bates, M.J.(2017). The Role of Big Data in Information Science Research. Journal of Information Science,
43(3), 403-419.

[5] Ball, L., & Brown, C. (2018). Big Data in Libraries: Transforming Services and Research. Library
Management, 39(5), 337-350.

[6] Shah, N. U., Naeem, S. B., Bhatti, R., Khan, A., & Wang, X. (2024). Impact of big data and data analytics
on the provision of data services in academic libraries. The Electronic Library, 42(6), 1039-1054.

[7] Shahzad, K., Khan, S. A., & Igbal, A. (2024). Effects of big data analytics on university libraries: A
systematic literature review of impact factor articles. Journal of Librarianship and Information Science,
09610006241259495.

[8] Ismail, N., Asghar, M. B., & Al Shaheer, M. A. (2021). Predicting LIS scholarly research directions in the
era of Data Science. Library Philosophy and Practice, 1-20.

[9] Gulati, K. (2024). Big Data in Library and Information Science: Exploring the Impact on Social Sciences
Research and Knowledge Management. Library Progress International, 44(2), 429-435.

[10] Kosinski, M., Matz, S. C., Gosling, S. D., Popov, V., & Stillwell, D. (2015). Facebook as a research tool
for the social sciences: Opportunities, challenges, ethical considerations, and practical guidelines.
American psychologist, 70(6), 543.

[11] Lytras, M. D., Daniela, L., & Visvizi, A. (Eds.). (2018). Enhancing knowledge discovery and innovation
in the digital era. IGI Global.

100
Copyright2021@CIIR



IJMIR Volume 5, Number 3 (Jul’ 2025) pp. 92-101 ISSN: 2583-0228

[12] Miller, L., & DeLong, E. (2020). Library and Information Science in the Age of Big Data. Journal of
Digital Information, 18(2), 45-59.

[13] Najwa, Z., Mohamed, G., & Nadia, C. (2024). Revolutionizing Information Retrieval: Unveiling a Next-
Generation Ai-Powered Question-Answer System for Comprehensive Document Analysis. Journal of
Theoretical and Applied Information Technology, 102(24).

[14] Pinfield, S., Cox, A. M., & Smith, J. (2014). Research data management and libraries: Relationships,
activities, drivers and influences. PLoS one, 9(12), e114734.

[15] Virkus, S., & Garoufallou, E. (2019). Data science from a library and information science perspective.
Data Technologies and Applications, 53(4), 422-441.

[16] Zhao, L., & Xie, H. (2019). The Application of Data Mining Techniques in Library Science Research.
Library Trends, 68(4), 537-557.

D0 This is an open access article distributed under the terms of the Creative Commons NC-SA 4.0
License Attribution—unrestricted use, sharing, adaptation, distribution and reproduction in any
BY NC SA . ~ . . .
medium or format, for any purpose non-commercially. This allows others to remix, tweak, and

build upon the work non-commercially, as long as the author is credited and the new creations
are licensed under the identical terms. For any query contact: research@ciir.in

101
Copyright2021@CIIR



