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Foreword

In the context of transformation and modernization of social
processes, the introduction of information and communication
technologies, a new cultural paradigm and further digitalization of
society undoubtedly had a significant effect on libraries.

In terms of access to media, competition between them for the
free time of customers / users / readers has grown as well as the
role and functions of the library have changed. Further digitalization
of public life, the Covid-19 pandemic and its consequences,
accelerated the process of transferring library activities to digital rails:
the digitization of library collections, the formation of new digital
services, the introduction of remote and open access technologies,
along with training and promotion of digital literacy in order to
provide information, cultural, scientific, educational and leisure needs
of readers. Automation of processing and accounting of information
and services for readers, optimization of tools for managing library
collections forced libraries to look for new forms to provide information
to readers in order to ensure the viability and competitiveness of
library as a social institution that is important to society in rapidly
changing digital environment. The further introduction of digital
information and communication technologies has led to an
understanding of the urgent need to create innovative models of
libraries - smart libraries that can combine traditional library forms
of work with the widespread provision of electronic information
services.
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Smart libraries are libraries of the future. They are adaptive,
multidisciplinary, multifunctional, cultural and educational platforms,
the purpose of which is to facilitate the circulation and development
of knowledge and information by providing free access to them. A
smart library is a kind of innovative space, a territory of knowledge,
focused on the development of digital literacy, intellectual abilities of
users, providing free open access to global information resources,
databases, digital repositories, traditional book collections; it is an
updated library model.

Smart libraries are modern hybrid libraries that combine traditional
library services and open access to world information resources,
electronic databases using digital tools and services: a single electronic
catalogue, online services for ordering literature, e-book lending,
mobile applications, QR codes, radio frequency identification (RFID)
with stations for self-issuing and receiving literature, a unified
database of readers and much more.

A modern smart library becomes not only a reading area or an
educational center for readers/users. It is also an updated platform
for creativity, where the theatrical performances for children and
adults, meetings with famous people, discussions with experts,
different clubs, classes, schools of journalism, blogging take place.

The study of the creation and functioning of smart libraries in the
world is just beginning. The concept of building smart libraries, topical
issues of their functioning in the digital environment: development
trends, the formation of a library management system, the creation
of digital tools and services, the digitization of resources, priority areas
of work, the formation of an individual style, the zoning of
information and creative space, the assessment of the quality of
electronic services - have become the subject of close attention and
comprehension of scholars and practitioners. That is why the
collection of scientific articles initiated and collected by Indian
colleagues Dr. Neena Singh and Prof. Dr Sewa Singh “Smart Libraries
and Information Management in the Digital Environment” has more
relevant and significant meaning for our professional community now
than ever before. This unique book by leading specialists in the field
of information and library science, Indian researchers, colleagues and
old friends of the State Public Scientific and Technical Library of the
Siberian Branch of the Russian Academy of Sciences (Novosibirsk,
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Russia), Dr. Sewa Singh and Dr. Neena Singh will contribute to the
creation and functioning of new smart libraries around the world,
drawing on the example and experience of practicing librarians. In
this book, professional scientists from different countries consider the
issues of building and development of smart libraries; summarize the
first results of the functioning of such libraries in India, Russia and
Nigeria. The book presents the experience of digital library services;
it focuses on such topics as modern challenges and information needs
of readers, digital literacy of users, the assessment of the quality of
electronic services, solution of technical problems (remote access
software, the use of cloud technologies, digitization of documents and
creation of electronic collections) etc.

Such books are extremely relevant, because they fill the current
gaps in scientific, practical and methodological knowledge about the
creation, content and activities of innovative hybrid libraries. The book
will undoubtedly be in demand in the world of professional library
community, among everyone interested in the current state of LIS,
opportunities and prospects in development of smart libraries in the
digital age.

Dr Irina Lizunova
Director, SPSTL

Siberian Branch of the Russian
Academy of Sciences,
Novosibirsk, Russia

 e-mail: lizunova@gpntbsib.ru





Introduction

Traditionally libraries provided access to physical learning
resources, most popular being the books and a quiet place to read,
but today libraries are evolving into spaces for innovation and
creativity and taking on newer roles. The technological developments
over the years have contributed immensely to the functioning of the
libraries and learning centers worldwide. Today, we speak about
connected libraries, sharing information in online communities, web
based union catalogues or world cats, open and remote access to
library resources, gateways or portals to access subscribed e-resources
through cost sharing consortium mechanisms. Libraries are fast
changing over their traditional roles, and are now much more focused
towards digital resources and smart services using technological
interventions and web oriented tools like social medias, QR codes,
smart phone devices, etc.

The concept of hybrid libraries have existed in the recent past that
focused both on the physical resources and the digital content. Many
libraries took the task of digitizing physical resources and making
them accessible over library website and digital repositories. Numerous
collaborative Electronic Thesis and Dissertation (ETD) repositories
emerged at International as well as National level like Shodhganga
and Krishikosh in India, Proquest Dissertation and Thesis in North
America, DART-Europe, Deutsche Nationalbibliothek in Germany,
Thesis France in France, ETD Portal in South Africa etc. We have seen
the expansion of digital media and the rise of e-books that have
strengthened the digital resources in libraries. The increasing digital
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resources are now paving the way for digital libraries in a big way,
though meeting the infrastructural requirement and funding have
been a big challenge in many developing countries. Most digital
libraries that have emerged in different countries have been developed
either through projects or special grants from government, never the
less it is important to note the changing trends, how the libraries are
evolving, the way information is being digitally born or created,
digitally processed, stored and made accessible to patrons or
disseminated, used or reused to create new knowledge. Considering
the online information habits of young students community the
information services are being extended through creative and
innovative ways leading to smart library system.

The recent pandemic has revealed to the world, the significance
and the value of digital resources, digital libraries, and the integration
of technology in accessibility and delivering digital content remotely.
The academic community also realized, largely the importance of
digital learning resources and remote access during the pandemic,
when all libraries in academic institutions were physically closed and
ceased to offer regular services, smart digital libraries came forward
to support the online learning in a bigger way expanding beyond their
traditional roles reaching further to their communities through remote
access.

Libraries in the 21st centuries are going to be less about physical
sources or books and more innovative about smart technology driven
services that library staff would provide to their communities. An
overview of recent academic library models like Learning Resource
Centers, Green Library, Knowledge Centers, etc reveal affinities with
the concept of Smart Libraries. As rightly noted by J. Schopfel, Smart
Libraries can be described in four dimensions having, smart places,
smart people (user community), smart services and smart governance,
it is a process of executing library works that is less linear, less
organized or structured more creative and innovative .

Smart libraries, hybrid in nature, also focus on design and
architecture of their reading spaces, physical environment, good user
friendly technical infrastructure, and equipments to support the
academic community and improve their learning experience.

Broadly, one may understand smart libraries as synonymous with
modern libraries, right in the sense that smart libraries are based on



innovative modern library concept and are technologically driven in
their services and infrastructure. They are also adopting new social
and technological opportunities and threats, moving forward in their
mission.

Smart libraries are built by varied information services willing to
interact with each other in an information centric platform for
supporting the regular ICT services. Papers on smart libraries largely
focus on technological innovation as smart services, such as RFID,
Internet of Things, wireless access like WiFi, semantic web, remote
assistance and access, use of artificial intelligence and robots, etc to
reduce repetitive human intervention in library operations.

The growth of RFID technologies in libraries brought paradigm
change in the processes of fast transaction flow and smart experience
of kiosk based, self operations like check in, check out of physical
books, round the clock book drop experience. The security driven by
this technology provided in the experience of commercial malls
something innovative for patrons. The RFID technology gave the first
a smart library frame work in terms of automation and empowering
the user community.

Lately, Quick Retrieval codes popularly known as QR codes have
been finding place in libraries as low cost solution to deliver smart
phone based services to attract young patrons and also provides value
added services and innovative experience to patrons. Smart Libraries
have been engaged in providing myriad services like booking group
study spaces or research carrels through scanning QR codes. Some
libraries are also using QR code to link book trailers posted on authors
or the publishers website tapped at the back cover of the book. A QR
code to provide video information about the book can also give an
interesting experience to the patrons, they can scan these codes to
watch the videos of these books and have glance about the content
before checking them out.

Smart libraries also have affinities with Green libraries, compared
to other places, libraries are relatively clean, though they consume
energy, water and produce waste. The concept of Green libraries tries
to address the concerns of environment, pollution and saving energy,
besides waste reduction, and recycling of papers etc, they are also
linked to building designs, natural lights, use of energy saving lighting,
and air conditioning devices. Broadly, Green libraries focus on clean
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technologies and are embedded in the educational system and every
day environmental actions.

Information Literacy and dealing with Fake News in present
scenario is an important component of a smart library, novice
researchers are overwhelmed with too much information and data
and need someone to turn for immediate help to guide them on
common challenges and learn skills to be able to identify and evaluate
right information sources and develop critical thinking in Smart user
community. Several fake news are flooded across social media
channels, the librarian role as teachers is inevitable to help its patron
identify the right information/news and misinformation.

Since not all users are familiar with digital tools, libraries have to
be proactive in developing new online training material or
information literacy courses through various e-learning platforms for
patrons to learn information literacy skills they require to exploit
digital sources from remote locations in digital environment. Libraries
may also host their own information literacy courses online through
various e-learning platforms to help students to navigate and carry
out their academic assignments and scholarly research activities at
ease.

Web 2.0 technologies have facilitated the libraries to remove
physical barriers for information access and bring library services as
close as just to click of a button on smaller devices like smart phones.
Social network platforms like Twitter, Facebook, Instagram also plays
an important role in connecting and engaging the students with
learning resources, especially access to e-resources and also solving
their concerns regarding library resources and information
requirement. Libraries may use the twitter or facebook pages to
address reference questions online from remote locations and resolves
students queries besides, provide information about open access
resources from publishers and free access to their paid resources or
notify useful links to free e-books or digital repositories.

Today libraries worldwide have to reinvent their traditional roles
and functions in the new digital eco system in smarter ways as they
do not have the exclusive monopoly over providing information
access, its management, and support to learning. Some of their
informational and support to learning resources roles may be
externalized and carried forward by other players and structures.



Therefore, smart library having affinities with technological
innovations for smart services is the need of the present times.

In view of the changing face of the library as well as its services,
peers in library and information profession in India and abroad joined
in our effort, with an overwhelming response, to record the new
situations, mark the new developments, and offer their suggestions
in the digital environment.

This book makes an attempt through its collection of articles from
learned authors across the world to highlight and illustrate the recent
relevant examples of and literature about smart technologies and
latest developments in library services and information management
leading to smart libraries set-ups in different countries.

The book will motivate knowledge managers and information
professionals to probe further into how smart libraries can be
developed using existing tools and technologies to better serve the user
communities of 21st century.

We are immensely thankful to Dr Irina Lizunova,  Director,  State
Public Scientific Technological Library, Siberian Branch of the Russian
Academy of Sciences, Novosibirsk and appreciate the efforts of our
contributors, some of whom responded to our request at a short notice.
Among others we are particularly thankful to Ms. Evgeniya
Pshenichnaya, of Russian Academy of Sciences and Dr Helen
Byamugisha Librarian of Makrere University, Uganda. We hope that
this volume will be accepted by the Library and Information fraternity.

Neena Singh
Sewa Singh
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E-Resources for Libraries : Pricing 

Models and Management
   Badan Barman and Kankana Baishya 

ABSTRACT

This paper aims to explore different dimensions of the E-resources like 
features of e-resources, pricing model, mode of acquisition and delivery and 
so on. It is based on the existing literature on the subject and on the authors’ 
cumulative knowledge and working experience. Excluding the content part, 
an E-resource in no way comparable with its print counterpart. It’s a complex 
subject to understand and has many dimensions, different pricing policy, 
different acquisition mode and different delivery mode. The present article 
will be of value to the students and research scholars in understanding the 
different aspects of the E-resources. 

Keywords: E-Resources, E-Resources-databases, E-Resources-
Pricing Model, E-Resources-Acquisition and Delivery, E-Book Reading 
Devices

Introduction 

E-resource is a short term for Electronic Resource. These are 
collections of information in electronic or digital format that are 
accessed through electronic devices, such as a mobile phone, computer, 
etc. The term e-document or e-text or e-resource may include any 
document which is in ASCII text format and it may include a website, 
blog, wiki, discussion forum, discussion group, online journal and so 
on.
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Features of E-Resources

The salient features of electronic resources are as follows:

 (i)  Delivered to the User Desktop: The E-Resources can be 
delivered to the desktop of a user. The user will have the ability 
to download, print, or send it to another user document almost 
instantly.

 (ii)  Simultaneous Access: They can be read by more than one person 
at a time and can be simultaneously shared with many readers.

 (iii)  Extensive Searching Provision: The text or any part of the 
document can be retrieved easily, except in the cases when these 
were represented in the form of images.

 (iv)  Incorporation of Multimedia: They can include multimedia and 
graphics, in color, at marginal cost.

 (v)  Speedy Publication: They can be published more quickly than 
paper publications. 

 (vi)  Interactive in Nature: They can be interactive or can foster an 
online exchange of ideas by Email or other provision.

 (vii)  Hyper Linking: Have the ability to make hyperlinks, both 
internally and to other publications. This means that readers can 
jump into the references cited in an article. 

 (viii)  Retrieval of the Article from Indexing and Abstracting 
Databases: Articles can be retrieved directly through links from 
abstracting and indexing databases.

 (ix)  Maintenance of Quality: If there are mistakes in any version of 
an e-resource, it can be modifi ed with ease.

 (x)  Up-to-dateness: As a particular document can be modified 
n-number of times with ease, the currency or up-to-dateness of 
the document can be ensured.

 (xi)  Convenience of Accessing the Document: Convenience of 
accessing articles any time from the mobile phone / tablet / 
computer.

 (xii)  Provide more Freedom to the User: The data or information 
available in E-resources can be easily copy / paste by the user 
as long as they acknowledge the source.
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 (xiii)  Developing Personal Collection: Ability to create personal 
collections i.e. favourites, bookmark, etc.

 (xiv)  Cheaper to Acquire: The E-resources provide access to it at 
comparatively cheaper prices when we compare it to the printed 
counterpart. It can also be produced and distributed at low cost 
since colouring copy or scan copy also does not cost much.

 (xv)  Cheaper to Store and Maintain: The e-resources can be stored 
and managed at cheaper cost. Hundreds or thousands may be 
carried together on one pen drive; approximately 500 average 
ebooks can be stored on one CD which is equivalent to several 
shelves’ worth of print books.

 (xvi)  Royalties Generation for Authors: Ebooks can be offered 
indefi nitely, with no “out of print” date, allowing authors to 
continue to earn royalties indefi nitely, and allowing readers to 
fi nd older works by favorite authors.

 (xvii)  Zooming Facility: Type size and type face may be adjusted.

 (xviii)  Backup Copy: A backup can be kept in a remote place so that 
it is unaffected by fl ood or fi re.

 (xix)  Speedy Distribution: Distributed instantly, allowing readers to 
begin reading at once, without the need to visit a bookstore.

 (xx)  Environmentally Viable: Environmentally viable by cutting 
down on paper and lumber production, economically viable by 
cutting down on ink production

 (xxi)  Preservation: Does not wear over time, no risk of damage, 
vandalism, etc. on the pages.

Types of E-Resources 

E-resources can be categorized based on different factors into the 
following:

Based on the Thought Content of the E-Resource: Based on 
the thought content of the E-resource, it can be categorized into the 
following:

(a) E-book: An ebook also called eBook, ebook, electronic book, is 
an electronic or digital equivalent of a conventional printed book and 
is a proprietary fi le format. Among the fi rst Internet-only publishers of 
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new ebooks were Boson Books, Hard Shell Word Factory and Online 
Originals, all founded in the mid-1990s. Online Originals was the fi rst 
ebook publisher to win mainstream book reviews (in the London Times) 
and a nomination for a major literary prize (the Booker Prize). Some of 
the free notable ebook repositories that are available over the web are

 (i)  Project Gutenberg (http://www.gutenberg.org)

 (ii)  Open Library (https://openlibrary.org)

(b) E-journal: E-journal is an all-electronic, peer-reviewed periodical 
in a specifi c fi eld or in a general fi eld of interest. In the E-journal 
environment the creation, transmission, storage, interpretation, 
alteration and replication of electronic text including display takes place 
in electronic form. Some electronic journals are online-only journals; 
some are online versions of printed journals, and some consist of the 
online equivalent of a printed journal, but with additional online-only 
material.

Some journals are subscription-based, or allow pay-per-view access. 
An increasing number of journals are now available as open access 
journals, requiring no subscription. Most working paper archives 
and articles on personal homepages are free, as are collections in 
Institutional repositories and Subject repositories.

Most electronic journals are published both in HTML and Portable 
Document Format (PDF) formats, but some are available in only one 
of the two. Some e-journals are available over the internet while some 
others are distributed on CD-ROMs, or by way of email. Some examples 
of E-journal directories are as follows

 (i)  DOAJ (https://doaj.org)

 (ii)  Journals Directory (https://www.journalsdirectory.com)

(c) E-Encyclopaedia: An online encyclopaedia, also called a digital 
encyclopedia, is an encyclopedia accessible through the internet. Some 
of the examples of encyclopaedia available over internet are as follows:

 (i)  Wikipedia: The Free Encyclopaedia (https://en.wikipedia.org)

 (ii)  Citizendium: The Citizens’ Compendium (https://en.citizendium.
org)

(d) E-dictionary: An electronic dictionary is a dictionary whose 
data exists in digital form and can be accessed through a number of 
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different media. Electronic dictionaries can be found in several forms, 
including software installed on tablet or desktop computers, mobile 
apps, web applications, and as a built-in function of E-readers. Some 
of the examples of e-dictionaries are as follows-

 (i)  Wiktionary: Free dictionary (https://www.wiktionary.org)

 (ii)  The Free Dictionary (https://www.thefreedictionary.com)

Reference works like encyclopedia, dictionaries, handbooks, year-
book, atlases, maps, etc. are also making their electronic appearance 
on the web.

Based on the File Format of the E-Resource: A writer or publisher 
has many options when it comes to choosing a format for production 
of e-resource. Based on the fi le format E-resources can be categorized 
into the following types:

(a) Text File Format: It includes Microsoft Word (.doc or .docx); 
Text File (.txt), Rich Text Format (.rtf), Portable Document Format (.pdf), 
and such others. Among the text fi le formats, .pdf is the most popular 
one. In PDF format, one loses global searching capabilities, it takes a 
long time to download large fi les, and a different method of navigation 
is required. In addition, users must have the Adobe Acrobat reader 
installed on their device to access the PDF document.

(b) Image File Format: Image fi le formats are standardized means 
of organizing and storing digital images. The image format may include 
Joint Photographic Experts Group (.jpeg), Tagged Image File Format 
(.tiff), Graphics Interchange Format (.gif), Portable Network Graphics 
(.png), Bitmap image (.bmp) and such other formats.

(c) Website File Format: Common Web fi le extensions include 
Hyper Text Markup Language (.html), Active Server Page (.asp), 
Hypertext Preprocessor (previously known as Personal Home Page) 
(.php), JavaScript (.js), Standard Generalized Markup Language (.sgml), 
Extensible Markup Language (XML) and Cascading Style Sheets (CSS).

HTML is good for shorter documents, but if one has to deal with 
a long document then other fi le formats provide more features. HTML 
E-resources may be content from a website, blog, wiki, discussion 
forum, discussion group, online journal and so on.

SGML is better for managing large and complex documents giving 
greater consistency and information integrity, improved precision 
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around information retrieval, fl exibility for information reuse, and 
increased longevity of information. SGML files, however, require 
Panorama or Multidoc Pro reader installations on every public terminal 
or every PC from which SGML fi les are accessed.

XML is the most desirable format as it is capable of dealing with 
large documents and does not require a reader to be installed on the 
device.

(d) Audio File Format: There are dozens of different audio fi le 
formats, standards, and fi le extensions. The most common audio fi le 
formats are MPEG Audio Layer 3 (.mp3), Waveform Audio File Format 
(.wave, or .wav) and Windows Media Audio File (.wma).

(e) Video File Format: The common vide fi le formats are Third 
Generation Partnership Project (.3gp), Audio Video Interleave File 
(.avi), Flash Video File (.fl v), MPEG-4 Video File (.mp4) and Windows 
Media Video File (.wmv).

(f) Open E-book File Format: The Open eBook Publication Structure 
i.e. Open Packaging Format (.opf) is a legacy ebook format which was 
later known as Open eBook (OEB). This was later on superseded by 
electronic publication (.epub). EPUB is a technical standard published 
by the International Digital Publishing Forum (IDPF). Now-a-days 
.epub is considered as the most common format for EBook.

French company Mobipocket launched the .mobi fi le format in 2000 
and it went on to form the basis of its Mobipocket Reader software. 
Amazon bought the company in 2005 and in October 2016, Amazon 
fi nally shut down Mobipocket’s website and servers. There are a few 
key differences between EPUB and MOBI. Most pertinently, .mobi is 
not open standard and, therefore, is not publicly available. Again, it is 
supported by all the major e-readers with one exception i.e. the Barnes 
and Noble Nook, however, cannot support sound or video. The AZW 
and AZW3 (Kindle Format 8) extensions are Amazon’s two proprietary 
ebook formats. The AZW fi le format has more features than .mobi, 
however the later one can be read by using different devices.

Most electronic journals are published both in HTML and Portable 
Document Format (PDF) formats, but some are available in only one 
of the two. Some e-journals are available over the internet while some 
others are distributed on CD-ROMs, or by way of Email.
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Databases of E-Resources

A database is an organized set of data stored in a computer that can 
be searched automatically. It is a self describing collection of integrated 
records. It is self describing because it contains as part of itself a 
directory or dictionary of its context. Database can also be defi ned as 
a collection of records or a fi le or a collection of fi les brought together 
as a single fi le commonly accessible by a given set of programmes.

According to John Convey, databases are a collection of records 
in machine readable form that are made available for searching from 
remote computer terminals.

A random assortment of data cannot be referred to a database. 
Databases may be stored on magnetic tape; optical media such as CD- 
ROM, DVD ROM, and Hard Disk etc. can be accessed either locally or 
remotely or delivered via the Internet.

Characteristics of Database: A database is an organized, integrated 
and often inter- related collection of computer based data, records, fi les 
or information. The characteristic of a database are as follows

 (a)  It is an organized, integrated collection of data.

 (b)  It can be referred to by all relevant applications with relative case 
and number. So duplication of data can be avoided.

 (c)  It is a model of natural relationship of the data in the real- world 
environment.

 (d)  Database enhances data independence by permitting application 
programmes to be incentive to changes in the database.

 (e)  Databases provide facilities for centralized control of accessing 
and security control functions.

The database approach can be employed wherever storage and 
manipulation of data are required. It is most useful when relationships 
between data are numerous and complex and information requirements 
are subject to change.

Types of Databases: Databases are of the following types:

(a) Bibliographic Database: In bibliographic databases, the data 
stored comprises input of bibliographical details of a document for 
identifi cation, storage and retrieval purposes. It is an organized digital 
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collection of references to published literature, including journal and 
newspaper articles, conference proceedings, reports, government 
and legal publications, patents, books, etc. The bibliographic details 
to a document may include titles, authors, journal names, volume, 
issues, place of publications, publisher, year of publication, ISBN/
ISSN number, classifi cation number, book number, location keyword, 
abstract etc. A bibliographical database may be a library catalogue or a 
database of theses, dissertation, research papers published in technical 
journals, conferences etc. Many of the world databases are now made 
accessible to the users by vendors for a fee. Bibliographical databases 
can be divided into the following categories.

 (i)  Indexing and Abstracting Databases: Scopus (https://www.
scopus.com), PUBMED ((http://www.ncbi.nlm.nih.gov/
pubmed) are some of the examples of indexing and abstracting 
databases.

 (ii)  Citation Databases: The citation databases like Web of Science 
(https://clarivate.com/webofsciencegroup/solutions/web-of-
science), Scopus (https://www.scopus.com), PubMed (https://
pubmed.ncbi.nlm.nih.gov) are leading citation databases.

(b) Full Text Database: Full text databases contain the full text 
of a publication, i. e. provide relevant information directly. Full text 
database can be of the following types-

 (i)  E-books Databases: The Ebooks database contains the full text 
eBooks i.e. Project Gutenberg (https://www.gutenberg.org), 
Manybooks (https://manybooks.net), Open Library (https://
openlibrary.org), Free-E-Books.net (https://www.free-ebooks.
net).

 (ii)  E-journals Databases: The E-journals databases like Directory 
of Open Access Journals (https://doaj.org), Journals Directory 
(https://www.journalsdirectory.com), etc. contain thousands of 
e-journal that people can accessed freely.

(c) Databases of Cases, Reports, Judgements: SCC Online (https://
www.scconline.com), Manupatra (https://www.manupatrafast.com), 
AIR Online (https://www.aironline.in), etc. some of the databases of 
cases, reports and judgments.

(d) Numerical and Statistical Databases: It contains numeric or 
statistical or survey type data of information to give answers to numeric 



E-Resources for Libraries : Pricing Models and Management 561

queries. For example: Indiastat (https://www.indiastat.com), Child & 
Family Data Archive (https://www.childandfamilydataarchive.org), 
etc. are some examples in this category.

(e) Factual Database: Factual database contains directory type data.

(f) Research in Progress Database: It contains description of 
research in progress.

(g) Databases of E-images: Flickr (https://www.flickr.com), 
PicSearch (https://www.picsearch.com), etc. are some of the databases 
of images.

(h) Databases of Audios: Database of Recorded American Music 
(DRAM) (http://www.dramonline.org), International Music Score 
Library Project (https://imslp.org), AllMusic (http://allmusic.com), 
etc.

(i) Databases of Videos: YouTube (https://www.youtube.com), 
Vimeo (https://vimeo.com), etc.

Evaluation of Database: The evaluation of a database includes the 
following:

 (i)  Scope: The bibliographical database should include full 
bibliographical information such as ISBN/ISSN number, author, 
title etc.

 (ii)  Indexing System: Which method is used in indexing the database 
is a prime factor to be considered in evaluation. It should also 
include whether the indexing is done by manual or by using 
automatic methods.

 (iii)  Searching Facilities: The database should have multiple accesses 
using various keywords or access points. It should also support 
Boolean operators.

 (iv)  Vendors Support: Whether the vendor of the database has 
provided rules, regulation and guidance for using the database 
or not.

Origin of E-Resources

An E-resource may originate from the following:

(a) Produced Simultaneously with the Print Resource: Some 
ebooks are produced simultaneously with the production of a printed 
book, though in many instances they may not be put on sale until later.
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(b) Produced from Previous Print Resource: Some ebooks are 
produced from pre-existing hard-copy books, generally by document 
scanning, sometimes with the use of robotic scanners, having the 
technology to quickly scan books without damaging the original print 
edition. Scanning a book produces an image fi le, which must then be 
converted into text format by an Optical Character Recognition (OCR) 
program. Occasionally, an ebook may also be produced by re-entering 
the text from a keyboard.

(c) Produced only in E-Resource Format: As a newer development, 
sometimes only the ebook form is produced by the publisher; it is 
usually possible technically to convert this to a printed book by short-
run printing.

Pricing Model of E-Resources 

An increasing number of E-resources are now available as open 
access resources, requiring no subscription. Most working paper 
archives and articles on personal homepages are free, as are collections 
in institutional repositories and subject-based repositories. However, 
in contrast to that, again there are resources which are subscription-
based, or allow pay-per-view access. The pricing policy largely depend 
on the following factors:

 (a)  Subscription to the e-resource linked to its print counterpart

 (b)  Number of resources

 (c)  Number of users / concurrent users

 (d)  Updates of a resource

 (e)  Location of use

 (f)  Way of subscription

 (g)  Usages or pay-per-view

 (h)  Duration of subscription

 (i)  Interlibrary loan provisions

Pricing Based on Subscription of the E-Resource Linked to its 
Print Counterpart: The pricing sometimes depends on whether the 
print counterpart of the same resources is subscribed by the library or 
not. In a survey of 8001 peer reviewed electronic journals conducted 



E-Resources for Libraries : Pricing Models and Management 563

by EBSCO, it was found that 50% of journals are free with their print 
journals, 34% require additional payment over their print subscription 
and 16% are available online only without their print counterpart. 
Overall, 84% of journals require a print subscription to journals as a 
prerequisite for online access to their electronic version. Based on this, 
there may be the following possibilities:

(a) Free Access to Electronic with Print Subscription: This was 
the beginning of the electronic resources when the publishers used to 
provide free access to the electronic resources provided the institute 
/ individual subscribed to its print counterpart.

(b) Print plus Digital: In print plus digital the publisher requires the 
purchase of both the formats. The purchase price of both the resources 
together is generally cheaper than that of purchasing the print and 
electronic resources individually. However, the price is costlier when 
compared to the individual subscription to the print and electronic.

(c) Digital Only: The acquirer/licenser has the right to only select 
and subscribe to the digital version of the resource.

Pricing Based on Number of E-Resources: The pricing is also 
dependent on the number of ebooks or E-journals contained in a 
particular database. The publishers generally provide the following 
pricing options for the libraries-

(a) Selective / Individual Price: The purchase or subscription rate 
of a selected resource is generally higher than that of bundle price, 
however, the resources that are purchased or subscribed likely to be 
more relevant to the library user or community.

(b) Bundle Price / Big Deal: In bundle, the publisher requires the 
purchase of a specifi c subject-based collection or group of titles instead 
of one or more titles individually. In big deal, all the content is made 
available for a price and not just the content the library has actively 
selected. In bundle price or big deal, the library may get access to some 
of the resources which will be hardly used by any user of the library, 
but the publisher provides access to it.

Pricing Based on the Number of Users: There are some publishers 
that offer different prices for different categories of users i.e. individual 
subscription or price, prices for a university subscription or prices for 
college subscription. The individual subscription is generally cheaper 
which is followed by a rate for a college and then a rate for a university.
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(a) Single User Access: A subscription with single-user access 
(stand-alone license) authorizes a single user to use an electronic 
resource from up to a certain number of devices. The license cannot 
be shared with another user. The single user licenses generally do not 
support concurrent use from multiple devices.

(b) Multiple User Access: The access to the multiple user or 
sometimes multiple concurrent users comes with a more price. In 
multiple user access the publisher of supplier supports a pre-defi ned 
or unlimited number of concurrent users to a particular resource.

Pricing Based on Updates of a Resource: Excluding the journals, 
almost all Ebooks are updated at some interval of time. Sometimes, the 
pricing also depends on this factor i.e. whether a particular edition is 
subscribed by the library or along with the particular edition all future 
editions were subscribed.

(a) Purchased/Licensed Resources: Purchased resources mean one 
bought some resources and they had the right to use it indefi nitely 
i.e. the license never expired. One may have paid for implementation 
services, maintenance fees and a support contract, but they never had 
to pay any more to use the resource.

In purchased resources, the concept of perpetual access comes 
that means the concept of maintaining continual access to a resource; 
given the limitations of subscriptions and licensing access. In perpetual 
license, one usually stuck on the version they have purchased, though 
the publishing agency may offer an upgrade with a fee.

(b) Subscribed Resources: In the subscription model, one will get 
new versions of the resources as they’re released. So, in subscription 
mode, one will stay current with the latest version of the resource and 
have the fl exibility in terms of month or year of subscription instead 
of paying more for an expensive perpetual license.

Back fi les mean the past issues of journals. The back fi les are often 
included as part of current subscription of an electronic resource. 
However, the back fi les will not be available upon termination of the 
current subscription to a journal. There may be archival license / post 
termination right for subscribed resources and it generally means the 
provision of keeping copies of the subscribed resources after the end 
of the subscription period.
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Pricing Based on the Location of Use: Based on the location or 
nature of the use or access the following options can be opened by 
the publisher.

(a) Accessing from a Single Machine: The price of an E-resources 
likely to be accessed from a single machine or standalone devices 
considered to be marginal. This option is hardly available with any 
publisher and not suitable for the libraries. Generally, some ebook 
reading devices come with this type of access.

(b) Accessing from the LAN of the Library: The price of an 
E-resources the access to which is available throughout the campus is 
higher than that of a standalone machine.

(c) Accessing from Campus: If the resource is accessible through the 
proxy server then the prices will be even higher than that of access from 
the LAN of the library. Accessing from campus is generally provided 
through the proxy server. In most cases, if set-up, this type of proxy 
server provides campus wide access through LAN and Wi-Fi to the 
e-resources subscribed by the library. Most of the publishers facilitate 
campus wide unlimited access to subscribed journals on payment of 
a fi xed amount of platform fee.

(d) Accessing from Remote Location or Beyond Campus: If the 
access is provided beyond the campus i.e. from home or anywhere in 
the world, the prices will further go up.

Pricing Based on the Way of Subscription: There are some national 
level agencies that already negotiated the price of an E-resource or 
there may be negotiated price by a particular consortium. If the library 
is a member of that agency or consortia, they can subscribe at that 
negotiated prices or else they can directly contact the publisher and 
subscribe to it on their own.

(a) Direct Purchase / Subscribe: In case of direct purchase by a 
single agency or institute, the price is generally expected to be high 
in comparison to the purchase through consortia. However, in some 
cases even some libraries have subscribed to a particular resource at a 
much cheaper rate than that of negotiated price by a consortium. So, 
ultimately it depends on the people who negotiate.

(b) Consortia Purchase / Subscribe: In consortia pricing libraries 
have to accept a predefi ned package and price. In case of consortia 
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purchase libraries get much resource with attractive price, but usability 
is somehow limited. Consortia purchase is good when one wants to 
hold on to rising costs and at the same time wants to get additional 
fi nancial support from the state or central government.

Usages or pay-per-view: Publishers and aggregators have started 
experimenting with models wherein the library users can search a 
database online for a modest fee, identify articles of interest, and then 
call up such articles in full-text on a pay-per-view basis.

Acquisition and Delivery of E-Resources

An E-resource may be purchased or subscribed. In case of 
purchased resources, the library will have the right to use the resources 
for an indefi nite period of time whereas in case of subscribed resources 
the library is likely to lose access to the resources in the event of the 
terminal of the period of subscription.

Ways for Acquisition of E-Resources: The e-resources may be 
either directly purchased or subscribed by dealing with the publisher 
or the vendor or it may be purchased or subscribed by being a member 
of any consortia that has already negotiated the price of the e-resource.

(a) Direct Purchase / Subscribe: In case of direct purchase by a 
single agency or institute, the price is generally expected to be high in 
comparison to the purchase through consortia; however the reverse 
can also happen.

(b) Consortia Purchase / Subscribe: In consortia pricing libraries 
have to accept a predefi ned package and price. In case of consortia 
purchase libraries get much resource with attractive price, but usability 
is somehow limited. Consortia purchase is good when one wants to 
hold on to rising costs and at the same time wants to get additional 
fi nancial support from the state or central government.

(c) National Purchase / Subscribe: United States, United Kingdom, 
and such other countries have arranged national licenses for some of the 
core publications wherein the price is negotiated at the national level.

Nature of Acquisition: The e-resources may be acquired by the 
library by making a purchase or it may be subscribed.

(a) Purchased Resources: In case of purchase e-resources the library 
can get access to the resources for an indefi nite period of time through 
sometimes it may incur additional cost.
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(b) Subscribed Resources: In most cases the library loses access to 
the subscribed resources as soon as it stops the subscription. However, 
in some cases some publishers may allow the library to get a copy of the 
resource released during that period for which it has subscribed to it. 

Way of Delivery of the E-Resource: Previously, the purchased 
e-resources were delivered on CD ROM, tape or other portable devices 
like external hard disk, pen drive and so on. However, now-a-days most 
of the e-resource purchased was delivered via the internet. The access 
to the most of the subscribed resources is provided via the Internet.

(a) Delivery of the E-Resource through Physical Medium: Some 
of the e-resources delivered by the physical medium come with Digital 
Rights Management (DRM) protected. Though most of the e-resources 
are now-a-days delivered via the Internet, however, almost all the 
software packages are still delivered through physical medium.

(b) Delivery of the E-Resource via the Internet: Almost all major 
publishing houses now-a-days deliver their ebooks and e-journals to 
their customers via the Internet. In some rare cases on occasion like 
the subscription of a particular e-resource expired and the library 
not wanting to renew it further, the publishing house may allow the 
libraries to retain a copy of those e-resources which were released 
during the subscription period of the library in some physical devices.

Way of Accessing the E-resources: The e-resources which are 
subscribed by the library can be accessed by using user id and password 
provided by the vendor or the access may be IP based or can provide 
shibboleth, OpenAthens, Google Scholar CASA access.

(a) User ID and Password: Access via login id and a password is less 
preferred as it presents a number of challenges around dissemination 
and control of passwords, particularly when a library serves a large 
user base. However, still a lot of vendors provide user id and password 
based access to their subscribed resources.

(b) IP Based: Access via IP fi ltering is usually preferable because 
it typically provides simultaneous access for multiple users. IP-
address recognition also provides access to users via a proxy server 
allowing authorized library users to access content from outside the 
physical confi nes of the library. A proxy server acts as a fi lter for client 
information requests where access is stored on a separate server; proxy 
servers are often used to authenticate users prior to granting access to 
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licensed content and commercial databases. The library proxy service 
also enables remote access to e-resources off-campus. Remote access is 
the provision of accessing and use of library databases outside of the 
physical library via Proxy servers or other web-based authentication.

(c) Virtual Private Network (VPN): A virtual private network 
(VPN) extends a private network across a public network and enables 
users to send and receive data across shared or public networks as 
if their computing devices were directly connected to the private 
network. VPN technology was developed to provide access to corporate 
applications and resources to remote or mobile users, and to branch 
offi ces.

(d) Shibboleth Log in: Shibboleth is a single sign-on (log-in) system 
for computer networks and the Internet. It allows people to sign in 
using just one identity to various systems run by federations of different 
organizations or institutions. The federations are often universities or 
public service organizations.

(e) OpenAthens: OpenAthens is an identity and access management 
service, supplied by Jisc (formerly known as Joint Information Systems 
Committee). Identity provider (IdP) organisations can keep usernames 
in the cloud, locally or both. Integration with Active Directory 
Federation Services (ADFS), Lightweight Directory Access Protocol 
(LDAP) or Security Assertion Markup Language (SAML) is supported. 
OpenAthens for Publishers (SP) software for service providers supports 
multiple platforms and federations.

(f) Google Scholar Campus Activated Subscriber Access (CASA): 
Google Scholar CASA is an authentication enhancement that allows 
individuals to access to their institution’s licensed electronic content 
off-campus through Google Scholar. To activate this, the concerned 
library as well as the publisher or vendor must participate in Google 
Scholar. To sign up, they will need an OpenURL-compatible link 
resolver, such as SFX from Ex Libris, 360 Link from Serials Solutions, 
LinkSource from EBSCO, or WebBridge from Innovative Interfaces. 
The vendor will normally ask to fi ll a registration form that contains 
the subscriber IPs and the text of the link. They will then augment 
this information with the electronic holdings, and make this data 
available to the Google Scholar automatic indexing system. After that 
the links should appear in Google Scholar within a week or two from 
the time the vendor makes the data available to the Google Scholar 
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search robots. Google Scholar also supports several smaller vendors 
and regional products. When set up, if a user is connected to their 
university’s on-campus network and visits Google Scholar, Google will 
automatically create an affi liation between that user and their institute. 
This affi liation creates a seamless authentication fl ow between Google 
Scholar and the subscribe resources by the library enabling them to 
access the subscribe resources off-campus. This affi liation will last up 
to 30 days and will enable the user to access their institutions content 
without logging into third-party websites.

Management of E-Resources

Unlike the print resources; E-resources are not visible to the user, 
so it needs to be managed by different means.

(a) Role of Library Website: The E-resources once purchased or 
acquired need to be linked with the library website or digital library, 
electronic library or institutional repository for easy identifi cation and 
location by the library users.

(b) Role of Library Portal: Through the library portal, the library 
user can access the resources with much ease. So, all resources that are 
purchased or acquired must fi nd a place in the library portal.

(c) Role of Electronic Resource Management Systems (ERMS): 
In 2005, Maria Collins defi ned the ERMS as a system that “provides 
a technical service backbone for controlling the entire life cycle of an 
electronic resource”. ERMSs come into two major categories:

 (i)  Module of ILMS: ILMS vendors have started to create ERM 
modules within their ILMS. The ERM module in such cases may 
include the facility to provide license records and a place to attach 
license PDFs, creating vendor and platform contact information 
record types, or linking holdings records for serials collections 
with database records. Example: Millennium’s Innovative 
Interfaces.

 (ii)  Integrating to a Specifi c Resource Management Functionality: In 
this category the software is integrated with a link resolver and 
A–Z list and sometimes with resource budgeting and counter 
statistics as well. Examples include Serials Solutions 360 Resource 
Manager, OCLC, and EBSCO ERM Essentials, Ex Libris Verde.

 (iii)  Standalone ERMS: Example includes Alma by Ex Libris.
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All the above are proprietary ERMS. In the case of open source, 
CORAL, CUFTS and ERMes are popular one. The CUFTS project 
was shut down. The University of Wisconsin-La Crosse developed 
Electronic Resource Management (ERM) Software (ERMes) and later 
on it itself stopped using it.

 (i)  CORAL: CORAL is an open source and free Electronic Resource 
Management system (ERM) consisting of interoperable modules 
designed around the core components of managing electronic 
resources for libraries and other organizations. CORAL was 
originally developed locally by Hesburgh Libraries at the 
University of Notre Dame. It has six modules i.e. Resources, 
Licensing, Organizations, Usage Statistics and Management. 
Website: http://coral-erm.org

(d) Discovery Services: A federated single search product can 
simultaneously search multiple databases, including the OPAC, 
subscription databases, abstracting and indexing databases, and local 
repositories. One well-known federated search product is Primo from 
Ex Libris. The other examples include Summon, EBSCO Discovery 
Service (EDS) and so on.

In case of the E-resources, it revolves around trials, acquisitions, 
licensing, informing the user through SMS, WhatsApp, Email and 
others, collection of usage information, getting feedback from users 
and renewal.

Devices Used for Accessioning E-Resources 

Laptop/desktop or mobile devices (Smart Phone/Tablet) and 
specifically designed device for reading book i.e. E-book Reading 
Devices can be used to access the E-resources.

An ebook reader is a portable electronic device that is designed 
primarily for the purpose of reading digital books and periodicals. 
They are almost similar to the tablet computer. Some ebook readers 
are library compatible. It means they can be used to borrow ebooks 
from public libraries. This means that the EPUB and/or PDF formats 
with digital-rights-management (DRM) protection are supported by 
the particular ebook. The ebook reader includes Amazon Kindle, Kobo 
Ebook Reader, Barnes & Noble’s Nook.
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The software that can be used to read an Ebook includes 
FlipViewer®, FBReader, Plucker, Acrobat Reader or Adobe Reader, 
Mobipocket (.prc), Cybook (Bookeen), etc. The following are some of 
the popular ebook reader (hardware):

(a) Aluratek: Founded in 2006, Aluratek manufactures an 
assortment of electronic products, namely: eBook readers, digital video 
camcorders, multimedia players, internet radios, digital photo frames, 
3G routers, docking enclosures, USB 3.0, high resolution adapters, USB 
and multimedia accessories, splitters and switches. Its Libre Ebook 
Reader Pro exclusively can be used to read ebooks.

(b) Amazon: Amazon.com, Inc. is an American multinational 
electronic commerce company with headquarters in Seattle, Washington, 
United States. It is the world’s largest online retailer. Kindle, Kindle 4th 
Generation, Kindle Touch, Kindle Touch 3G, Kindle 3 Wi-Fi 3G (Kindle 
Keyboard 3G), Kindle 3 Wi-Fi (Kindle Keyboard), Kindle DX 1st Gen 
White, Kindle DX 4th Gen Graphite, Kindle 2 are some of the popular 
ebook readers from Amazon..

(c) Asus: Asus is a Taiwanese multinational computer hardware 
and electronics company headquartered in Taipei, Taiwan. Its products 
include motherboards, desktops, laptops, monitors, tablet PCs, servers, 
video cards and mobile phones. Its Ebook reader is: EEE Reader DR-900

(d) Barnes & Noble: Barnes & Noble, Inc. is the largest book retailer 
in the United States, operating mainly through its Barnes & Noble 
Booksellers chain of bookstores headquartered at 122 Fifth Avenue in 
the Flatiron District in Manhattan in New York City. Its ebook readers 
are: Nook, Nook Simple Touch, etc.

(e) Bookeen: Bookeen is French company dealing with eBooks and 
Consumer electronics. Cybook Odyssey, Cybook Orizon, Cybook Opus, 
Cybook Gen3, etc are some of its ebook readers.

(f) Readers bq: Readers bq is a Spanish company dedicated to the 
design, manufacture and distribution of Ebook readers and tablets. 
One of its popular Ebook Reader is: movistar ebook bq.

(g) Ectaco: ECTACO Inc. (East-Coast Trading American Company 
Incorporated) is a US-based developer and manufacturer of hardware 
and software products for speech recognition and electronic translation. 
They also make jetBook eBook readers. Its popular ebook reader is 
JetBook Color.
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(h) Kobo: Rakuten Kobo Inc., or simply Kobo, is a Canadian 
company which sells ebooks, audio books, e-readers and tablet 
computers. The Kobo eReader is an e-reader produced by Toronto-
based Kobo Inc.

Problems with E-Resources 

The following problems can be encountered while using the 
E-Resources:

(a) Copyright Violation: The content can be reproduced, forwarded, 
modifi ed leading to possible problems with copyright protection and 
preserving authenticity. 

(b) Require Specialized Equipment: The main disadvantage is 
that, unless the e-resources are also printed on paper, they require 
specialized equipment for reading.

(c) Incompatible Hardware or Software: The E-resources can be 
incompatible with the development of new hardware or software.

(d) Health Hazard: Continuous reading of e-resources can be 
harmful to the eyes.

Conclusion 

The e-resources are not simple like that of the print resources. These 
are available in different forms with different purchasing, licensing and 
acquisition options. Even its management is completely different than 
that of the print counterpart. Since the late 1990s, many newcomers to 
ebook publishing have included most major print publishers. At the 
same time, many established e-publishers started to offer print versions 
of some of their titles. Thus the line between the two is fast blurring.

E-books have their own bestseller lists, including those compiled by 
International Digital Publishing Forum (IDPF) and Fiction wise. They 
even have two yearly awards for excellence in E-books. The longest-
standing and most inclusive of these is the EPPIE award, given by 
EPIC since 2000. The other is the Dream Realm Award, fi rst awarded 
to speculative fi ction ebooks in 2002.
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EARNING REVENUE THROUGH GOOGLE ADSENSE ON
WEBSITES: A PROSPECT FOR ENTREPRENEURIAL

AVENUE FOR LIBRARY AND INFORMATION
SCIENCE PROFESSIONALS

 ABSTRACT

    The purpose of the paper is to make Library and Information Science professionals
aware of the opportunity created by the Internet and to motivate them to think of
becoming an entrepreneur, at least by those who are unable to secure any job in the
subject. It aims to bring to the surface the hidden earning data and information
from websites which are otherwise hard for the general public to find and explore.
To do all this, a content-rich website is created using Google Classic Sites and then
3 display and 1 link ad units of advertisement are inserted in between the content
of each page of the website through Google AdSense. The tracking code of Google
Analytics is also inserted into each and every page to know its level of use. Later
on, after eleven years of launching the site, careful and systematic implementation
of Google AdSense, the data from Google AdSense and Google Analytics is collected
and analyzed to draw conclusions. The result shows that a website with monthly
page views of 344331 can generate around $307 by using Google AdSense on their
website. From this data, it can be evident that Google AdSense can be a good source
of revenue to earn a livelihood at the pace of one’s choice of place of work and time.
The earnings will again increase provided there is an increase in the users of the
website. Library and Information Science graduates and post-graduates can explore
this opportunity provided by the Internet to earn their livelihood on their own by
launching a website or app of their choice and can think beyond working in the
traditional l ibrar y set-up, and choose to be an entrepreneur. Excluding Google
AdSense, there are other a lternative solutions through which people can earn
revenue by displaying different kinds of advertisements on their websites, al l of
which are not explored.

Keywo rds : Entrepreneurship, Revenue Generation,  Librar y Website  Revenue,
Income Generation from Website, Google AdSense, Google Analytics,
Librarian and Internet.

1. Introduction

It is common knowledge that in most cases
people hesitate to disclose their income and
earnings and when it is related to online earnings
it becomes harder to get the proper figure. There
are many factors that contribute to it, but not
limited to the hesitation of people in disclosing their
earnings, the relation of tax with income, fear of
disclosure of their own tactics for achieving the
same, legal implications including taxation,
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competition with peers in the niche of their website
and such others. Even Section 11 of Google AdSense
Online Terms of Service clearly mentioned that
the advertisers cannot disclose their click-through
rates, though they can disclose the amount of
Google’s gross payments. Therefore, though there
is tremendous growth in the online income-
generating avenues and crores of people earning
a decent amount, one will be confined to very
limited data, information and published papers
in this area.
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Techno-savvy Library and Information
Science (LIS) professionals are aware of these
new opportunities for libraries and librarians
opened by the Internet. As evident from the
widespread use of Google AdSense by the LIS
professionals, they also know that they can
earn a very good amount by just uploading a
video over YouTube or writing a blog post that
becomes viral or has a huge reader base.
However, data that can estimate the income
based on the number of hits or users of web
content is hard to find and still remains in
the dark for the people who are not exposed to
it on their own.

Google AdSense is an advertisement
program through which website owners can
display text ads, display ads, in-feed ads, in-
article ads, matched content ads, link unit ads
and such other ads on the website they own
or manage and earn revenue from it. “In 2003,
Google launched its AdSense contextual ad
program and then greatly expanded AdSense,
meaning ad serving application. AdSense
placements are almost certainly the reason
why Google has seen network-derived ad
revenue rise so sharply” (Runge, 2014, p. 781).
Google’s explosive growth and profits are
largely based on Google AdSense shares with
the content providers who agree to display
their ads. In the online environment for people
at large, Google AdSense is synonymous with
online income.

Google Analytics is a web analytics service
which tracks and reports website traffic that
includes things such as session duration,
pages per session, bounce rate, source of
traffic, etc.

2. Review of Literature

Though the Internet is flooded with blog
posts on revenue generation using Google
AdSense, there are a very small number of
research articles in this area. This is because
people who are outside this domain cannot
have access to this kind of data, and for those
people who are associated with all these, for

them, publishing this kind of information is a
very delicate and sometimes risky issue. It can
lead to their Google AdSense account
suspension, which will bring an end to their
livelihood for the rest of their lives and can
bring more competition in the niche in which
they are working by revealing their own areas.

Chen and Chen (2010) in their “EC 2.0:
Can you get profit by writing a blog? An
empirical study in Google AdSense” found that
E-Commerce sites can generate revenue
through Google AdSense. Adler and Dewi
(2019) in their article on web-based business
opportunities opined that in the new Internet
environment, users can generate revenue by
becoming a YouTuber in the form of Google
AdSense payments, brand ambassadors,
sponsorship and by getting corporate
collaboration. Aimiuwu et al. (2012) in their
study on “How web search and social media
affect Google AdSense performance”, found
that social capital through social media can
increase online revenue through Google
AdSense for conventional websites. Fox et al.
(2009), in their study on optimizing
presentation of AdSense ads within blogs,
found that AdSense offered financial rewards
to bloggers with relatively little effort. Higher
contrast coloured ads are likely to increase
click and thereby more revenue generation to
the blogger. So, there is no doubt that Google
AdSense can be used to earn money online.

Soegoto and Semesta (2018) in their
article on “Use of Google AdSense for income
generating activity” found that their
implementation of Google AdSense on YouTube
Channel earned more than US $ 1000 in a
single month, i.e. April 1-31, 2017.

In the case of India, LIS Links (http://www.
lislinks.com), LIS Quiz (https://www.lisquiz.
com), LIS Portal (http://lisportal.com), LIS
Cafe (https://www.liscafey.com), LIS News
(https://www.lisnews.in), YouthGrowth (https:
//youthgrowth.in), etc., are some of the website
launched by Library and Information Science
professionals. As evident from the ads that
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appear on the website, all these websites use
Google AdSense to monetize their content.
However, it is not evident how much amount
they are earning through Google AdSense as
there is not any literature on this area, neither
does the owner of these websites reveal
anything regarding their earnings.

The amount which is reflected in the
article by Soegoto and Semesta seems to be
lucrative enough to motivate the unemployed,
under-employed and even employed Library
and Information Science professionals to take
up the option opened by the Internet. However,
all these papers are unable to present the data
regarding what amount of page views or traffic
or users are needed to earn what amount, so
that even before going for it, people can have
an estimate of earning that they can think of.

3. Objectives of the Study

The objectives of the study are to

a) Make people aware by way of
describing the terminologies used in
the context of Google AdSense;

b) Launch a website so that Google
AdSense Ads and Google Analytics
can be set up on it to have the required
data;

c) Analyze the Google AdSense earning
data to find the relation between the
number of hits or users of a website
and the earnings from it.

d) Draw conclusions regarding
entrepreneurship opportunities for LIS
professionals in this field.

4. Methods

A website regarding the University Grants
Commission (UGC) National Eligibility Test
(NET) examination was designed and
developed using free Google’s Classic Sites and
it was mapped with a custom domain purchase
from Google Domains. The UGC is a statutory
organization established by the union

government of India. UGC-NET is a test
conducted twice in a year to determine the
eligibility for teaching positions at the entry
level in colleges and universities in India and
also for awarding a Junior Research
Fellowship (JRF) among the appearing or
master degree awarded students. The website
basically provides the UGC NET syllabus, old
examination question papers and answer keys
to the user that can be accessed openly i.e.
without any restriction of user id and password
or payment wall. By going through the Settings
tab, the Google Analytics code was inserted
and was later on placed by the system on each
and every page of the website. The website as
a whole has almost 1000 pages of content. To
avoid lifetime account suspension from Google
AdSense and to avoid keyword competition
from other website owners of the same niche
and bringing new competition from the
upcoming readers of this article, the website
address cannot be disclosed.

Google Sites, presently known as Google
Classic Sites, is a wiki-based platform that can
be used to design and develop a free hosted
website; however, users need to purchase a
domain if they want to map their Google sites
address with a custom domain. The Google site
was initially launched on February 28, 2008.
In June 2016, Google introduced a new version
of the Google Sites and named it as New Google
Sites and thus the older version automatically
became the Google Classic Sites.

4.1. Description of the
Terminologies Associated
with Google AdSense

There are lots of terminologies which are
new to a large number of Librar y and
Information Science (LIS) professionals.
However, are widely used in the context of
Google AdSense. A description of such a few
terminologies is given below.

i) Ad Unit: An ad unit is one or more
advertisements displayed as a result of
a single piece of the ad code.
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ii) Display Ads: Display ads are
graphical ads that can contain any
piece of information related to the
advertisement. In the case of display
ads, it competes with the text ads to
appear in the same ad space and in
the race the highest bidder wins. So,
choosing display ads instead of text
ads can have an added advantage in
earning more.

iii) In-feed Ads: In-feeds do not mean a
RSS feed. However, it means a list that
appears in a similar looking block. An
ad unit inside a list of such similar
looking blocks of content is called in-
feed ads.

iv) In-article Ads: In-article ads are
displayed inside the content-rich
article and are responsive in nature.

v) Matched Content: Matched content
presents a personalized
recommendation to the readers for
further reading based on topic
similarity and among them a few
relevant ads are shown.

vi) Link Unit: A link unit is an
advertisement slot where it displays
a list of topics relevant to the content
of the site. In the event of clicking on
one of these topics, the users are
brought to a Google page that
displays ads related to that topic. The
user again needs to click on the
advertisement to generate revenue for
the website developer or owner. The
owner won’t receive earnings for
clicks on the topics but they will be
paid in the event of user clicks on any
of the ads displayed on the Google-
hosted page.

vii) Fixed-sized Ads:  Fixed-sized ad units
have a fixed height and width
irrespective of whether it is viewed on
a desktop computer or a mobile
phone.

viii) Responsive Ads: Responsive ads are
those ads that automatically adapt
the size of the ads to fit the space
available or page layout or change
the screen orientation, i.e. from
portrait to landscape on a phone or
tablet. It allows the website
administrator to support a wide range
of devices, i.e., computers, tablets,
phones, etc.

ix) Text Ads: Text ads consisting of only
text that include a title, one or two
lines of description and a website
address of the advertiser.

x) Rich Media Ads: Rich media ads are
interactive ads that include animated
ads, Hypertext Markup Language
(HTML), Flash and video ads.

xi) Page Views: A page view means a
webpage viewed by the user
displaying one or more Google
AdSense Ads.

xii) Impressions: An impression is the
number of ad units loaded on the
user’s device.

xiii) Clicks: It means the number of times
a user clicked on Google AdSense
ads.

xiv) Estimated Earnings: The approximate
earnings by the owner of the website
that is likely to change after proper
verification like invalid clicks or
impressions.

xv) CPC: CPC stands for Cost-per-Click
and that is the amount of money the
advertisers need to pay each time a
user clicks on their advertisement.

xvi) Page CTR: CTR stands for Click-
through Rate (CTR). The page CTR is
the number of clicks on ads divided
by the number of page views and then
multiplied by 100.



5

Earning Revenue through Google AdSense on Websites: A Prospect for Entrepreneurial
Avenue for Library and Information Science Professionals

Kelpro Bulletin, 26 (2) December 2022

xvii) Page RPM: RPM is an abbreviated
form of Revenue per Mille. Mille in
Latin means thousand. So, Page RPM
means the average earnings of a
website per thousand page views. It
is calculated by dividing the total
earnings by the number of page views
received, then multiplying by 1000.

xviii) Impression RPM: The impression
Revenue per Mille (RPM) or revenue
per thousand impressions means the
average earnings of a website per
thousand impressions. It is
calculated by dividing the estimated
earnings by impressions, then
multiplying by 1000.

4.2.Google AdSense Set-up on the
Website

The basic set-up of the Google AdSense
ads that were followed on the website is as
follows.

i) Number of Ad Units: A total of three
display ads and one link unit ads,
making the total ad unit to four ads,
were inserted on each page of the
website.

ii) Display Ads: On each page of the
website, three display ad units of size
728x90 px were inserted.

Fig. 1. Screenshot of Audience Overview of UGC NET Guide Website from Google Analytics

iii) Link Unit Ads: On each page of the
website one link unit ad of 728x15 px
was inserted.

iv) Location of the Ad Units: One display
ad unit just below the title of an
article, two display ad units in the
middle of the content and one link
unit ad at the last portion of the
article where the content ends was
inserted.

v) Ad Balance: The ad balance is set at
68% of potential ads.

vi) Blocking Control: No ads were
blocked.

5. Major Findings

The findings can be grouped into the
following two sections.

5.1. Website Usage Data

As per Alexa, as of the date of writing of
this article, the website was placed within 2
lakhs Global Alexa rank and within India, the
rank was below 50 thousand. The Google
Analytics code was inserted into the website
only in 2017. So, the following data is collected
by going through the route of Google Analytics
Dashboard -> Audience -> Overview from 2017
to 2021. In the generation of reports, the
calendar year is selected i.e. 1st January of
each year to 31st December of that particular
year.
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Table 1

Audience Overview of UGC NET Guide Website

Number of Pages / Avg.
Period Users Sessions Pageviews Sessions per Session Session

User Duration

January 1, 2017-
December 31, 2017 177,686 345,878 741,851 1.95 2.14 00:03:52

January 1, 2018-
December 31, 2018 659,090 1,306,864 2,782,475 1.98 2.13 00:03:31

January 1, 2019-
December 31, 2019 1,041,377 2,071,999 4,735,205 1.99 2.29 00:03:30

January 1, 2020-
December 31, 2020 1,267,257 2,504,388 5,253,528 1.98 2.10 00:03:25

January 1, 2021-
December 31, 2021 1,238,630 2,253,501 4,574,795 1.82 2.03 00:03:15

Average 87,68,08 16,96,526 36,17,571 1.93 2.13 00:03:30

The data clearly indicate that there is steady
growth in terms of the number of users of the site
over the years, sessions and page views. It signifies
that the website has been able to build a reputation
over the years. However, average session duration
i.e., time spent on the site consistently decreases
and it signifies the decreasing attention span of
the users over the years. A detailed investigation
is needed to find out the reason for the same and
it needs to correlate with the behavioural changes
happening to people in general.

The data also indicate that on average, a
user has 1.93 sessions and in each session
they have 2.13 page views. So, a user simply
visits 4.11 page views (Average Session x
Average Page Views) of the website.

5.2. Website Earning Data

Google AdSense ads use contextual
advertising besides others. In contextual
advertising, Google tries to identify the central

theme of a website, topic or sections, keywords,
language and the geographic location of the
primary user of the website and then the
attempt is made to match these with the
probable ads for automatic placement on the
website. Sometimes, the user’s recent
browsing history and such other factors are
also accounted for to display an
advertisement.

The site’s page views, impressions, clicks,
estimated earnings were collected by following the
route of Google AdSense Dashboard -> Reports ->
Overview. In the generation of reports, the
calendar year is selected i.e. 1st January of each
year to 31st December of that particular year. The
website’s earning data is present in the USA $ as
it is the currency in which the amount is
calculated. To make the study more related to the
Indian scenario, the user can convert US $ to
Indian Rs. In conversion, kindly remember that
the currency used to fluctuate every day, not to
speak of every month and year.
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Fig. 2. Screenshot of Different Dimensions of Earning from
UGC NET Guide Website from Google AdSense

Table 2

Different Dimensions of Earning from UGC NET Guide Website

    Page Page Impression CTR Estimated
       Period    Views Impressions Clicks R P M  RPM (In $) Earnings

(In $) (In $)

January 1, 2011-
December 31, 2011 1040655 1716215 3632 0.33 0.20 0.35 343.58

January 1, 2012-
December 31, 2012 6135590 17309218 86513 0.92 0.33 1.41 5642.05

January 1, 2013-
December 31, 2013 6637397 19454038 118424 1.25 0.43 1.78 8270.73

January 1, 2014-
December 31, 2014 5415059 16007757 107102 1.61 0.54 1.98 8705.48

January 1, 2015-
December 31, 2015 3529099 12099828 79526 1.57 0.46 2.25 5528.41

January 1, 2016-
December 31, 2016 1296691 6464362 22205 0.95 0.19 1.71 1235.42

January 1, 2017-
December 31, 2017 2077441 10182959 39836 0.83 0.17 1.92 1715.97

January 1, 2018-
December 31, 2018 3538164 9212726 44562 0.57 0.22 1.26 2006.44

January 1, 2019-
December 31, 2019 5491669 10450623 64987 0.58 0.30 1.18 3162.16

January 1, 2020-
December 31, 2020 5657622 11796516 46282 0.39 0.19 0.82 2225.00

January 1, 2021-
December 31, 2021 4632405 10624954 26926 0.37 0.16 0.58 1733.07

Total 45451792 639995 40568.31
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From 2014-2015, with Google AdSense, the
Page RPM has been decreasing over the years.
This may be partly due to the increasing number
of websites available for the advertisers to display
their ads. The same can be said for Impression
RPM and Estimated Earnings.

From the data, we can say that on an average,
a website can receive $0.06 for each click on their
advertisement (Total Estimated Earnings / Total
Clicks) and a website with 1000 Page Views can
receive $0.89 [(Total Estimated Earnings / Total
Page Views)*1000] and to receive $0.89 a website
needs 243 individual users (1000 Page Views /
Number of Page Views per User from the analysis
of data from Table-1). So, by implementing Google
AdSense, a website, on average, with 243
individual users, can receive $0.89. This can be a

day’s earnings or a month’s earnings or in a year.
Earnings are based on whether the website receives
these 243 individual users in a day or in a month
or in a year. On average, the owner of the UGC
NET Guide website receives $307 each month for
the last eleven years and it can be considered as a
good income by considering the less effort and time
given to the website.

Though the revenue can fluctuate on a day-
to-day basis, people who are working in the online
environment and have a good number of regular
viewers or users are generally able to earn a decent
amount throughout the year and are in line with
the recommendations provided by Barman &
Baishya in their article on “working
independently: entrepreneurial approach in
library and information science profession”.

Fig. 3. Screenshot of Google Payment Receipt
(Note: Identifying elements are deleted)

Nowadays, Google stops the provision of
insertion of new Google AdSense ads code or edited
or modified the existing in Google Classic Sites
from August 30, 2013 onwards and thereafter one
only can delete if he/she wishes so. However, as
the Google sites selected for the study started
displaying Google AdSense ads from the year 2011,

it was uninfluenced by the later decision of Google
in scrapping the Google AdSense ads from Google
Sites and continuously displaying them till now.
However, people are free to use Google AdSense on
any other website of their choice provided that
website adheres to the AdSense Terms of Service.
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6. Conclusion

This paper highlights how much a Library
and Information Science (LIS) professional can
benefit by writing text of importance to a specific
group of users in an online mode in the form of a
Blog or Website and harvesting the benefit of
Google Adsense in earning their livelihood in the
ever emerging opportunity provided by the
Internet. The writing skill, if put online, can
generate income in the form of Google AdSense
payment, sponsorship, or by becoming the brand
ambassador of a farm or company and, in many
cases, the amount generated can be used to meet
the livelihood needs of a person and his/her family
and thus he/she can think of working
independently. If a library website, digital library
or institutional repository and such other online
platforms have a huge user base or receive a good
number of visits each day, then they can generate
their own fund and become self-sustainable by
displaying ads through Google AdSense.
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Abstract
The chapter attempts to look at different themes and issues relating to the use of Assamese language on Facebook. This study examines the changes
observed at different levels of linguistic analysis. The users have been seen making some changes at phonological level which is associated with the
phonemes or sounds in Assamese. Modifications have also been observed regarding the use of sentence structure as well as phrase structure, and the
matters related to these areas have been dealt with at a grammatical level. Since linguistic analysis covers a vast area, some specific domains are being dealt
with in this chapter, especially from the areas of phonology, morphology, and syntax.

Chapter Preview

Introduction
Assamese, the easternmost member of the Indo-Aryan family of language (Kakati, 1941, p 1), has widely been used by the users, belonging to Assam, on
Facebook, one of the most popular social networking sites in the World. Assam represents one of the highest ethnically and linguistically diverse areas of the
North-east India and hence Assamese, as a major language, spoken in Assam, plays the role of lingua-franca among the different speech communities in
eastern India. (Goswami& Tamuli, 2003, pp 391-443). The earliest specimen of Assamese language and literature, available in the Charyas and Dohas, is
supposed to have flourished between the 8th and 12th centuries A.D. (Das, 2010, p19). From fourteenth century onwards, the Assamese language can be
divided into three periods on the basis of the literary style, early period (14th century-16th century), middle period (17th century- beginning of the 19th century)
and modern period (early 19th –present times). Different types of prose are seen to have developed in a specific manner which has contributed a lot in the
emergence and enhancement of the clear, stable and pure literary form and style of modern Assamese which reflects the uniqueness of the language in its
use. Though as a well-established language Assamese has a glorious tradition of elucidating and representing new thoughts and ideas, but the Assamese-
speaking population is decreasing precariously. The total population of Assamese speaker in Assam is nearby 13 million which makes up 48.38% of the
population of the state according to the Language Census of 2011, whereas in 1971, the Assamese-speaking populace was 60.89% of the total population of
Assam. (://www.time8.in/new-decline-trend-only-1-26-per-cent-of-indias- (http://www.time8.in/new-decline-trend-only-1-26-per-cent-of-indias-)). In spite of the
fact that the Assamese-speaking population is dwindling alarmingly, a large group of people is still working for the language, nourishing and reflecting their
ideas, hopes, aspirations towards social as well as other life- related problems with the help of the language itself. In this era of globalization, like the users of
other languages, the users of Assamese language too, have tried to share their views and to participate in different discussions by using their mother tongue.
On Facebook, several groups are seen representing the ideas and thoughts of their members in Assamese, both orthographically and linguistically. Some
remarkable features are observed which have brought few changes to the grammar of the language and thus a glimpse of newness in the style and form is
seen. These types of changes are being observed at all levels of linguistic analysis, i.e. at the levels of phonology, morphology, syntax and semantics. Before
going into details, it should be made clear that no drastic change is observed in the use of Assamese in the groups. But still, some widespread usages of
some particular features are typical to a large number of Facebook users following Assamese. The striking patterns which seem to be generic for a large
group of users of Assamese are discussed under two headings in this paper, first, changes occurring at phonological level are examined, and, secondly, the
discussion on the change occurring at grammatical level is taken up in two stages. The first stage focuses on the modification observed at the morphological
level, whereas the discussion at the second stage includes different aspects under syntax where changes are being made. Semantic change, i.e. the change
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in meaning, can also be observed in some contexts but this is not a common type of change noticed on Facebook. For example, the youths in Assam
frequently produce a word kamʊr, which means ‘to bite’/ ‘to harm’. But now-a-days, people are using the same term in two sensesː ‘to bite/ harm’ and ‘of an
irritating nature’, where the vowel phoneme ʊ has been replaced with u. But words indicating such type of extension in meaning is very few in number and
also not available on Facebook. This study, therefore, has been delimited focusing only on the changes observed at the phonological and grammatical levels.
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24 Assam 

Saffron persists in an ethnic setting 

Dbruba Pratim Sharma, Vikas Tripathi. 
and Dikshita Buragohain 

Assam had been largely a INC bastion since Independence, enabled k.3 

forging of a strong base amnong social groups such as the Muslims an 

Tea tribes!. The post-2000 period in the state was characterised hy 
than a decade of INC dominance, marked by the decline of the Assam Gana 

Parishad (AGP), the strengthening of the BJP, and the emergence of the Al. 

India United Democratic Front (AlUDF) as a strong torce among religious 

minorities, and of the Bodo Peoples' Front (BPF) as the dominant part: 

among the Bodo tribe. The 2014 Lok Sabha polls brought in the BÊP as a 

dominant player for the first time, as the party secured half of the state's 

14 seats, with the INC and AIUDF getting three each, and one seat going 

to an independent candidate. In the assembly elections held two years later, 
the B]P in alliance with two major regional outfits, the AGP and the BPF 
dislodged the INC and came to power in the state with the promise of sav 
ing the 'nation, land and foundation (jati, mati, bheti) from illegal immi 
grants'. The stage was thus set for a major contest between forces led bv 
the two polity wide parties in the Lok Sabha elections of 2019. The state 

witnessed a three-cornered contest in the 2019 Lok Sabha elections, with 
the INC, the BJP-led NDA, and the AIUDF as the major players. To the 
extent that the AIUDF put up candidates in only three constituencies that it 
had won in the 2014 elections, the contest was largely bipolar in most of the 
constituencies. Kokrajhar was the lone exception which saw the signithcant 
electoral presence of minor parties and independent candidates. Though the INC and AIUDF contested on their own, the latter unilaterally restricted 

its participation to three of its strongholds, announcing that this move was 
to strengthen the secular camp against the BJP's alleged communal agenda. 
The INC contested on all seats. The BÊP put up candidates in ten Out of 

the state's 14 constituencies, leaving four for its alliance partners, three 
for the AGP, and one for the BPF. The elections, held in three phases saw 
large voter turnouts, especially in constituencies with the preponderance of 

Muslim populations, the highest turnout being in Dhubri at 90.66% and 

lowest in Lakhimpur at 75.17% (Bhuyan 2019c). The results of the 2019 election reinforced the growing dominance of 
the saffron party that gained nine seats, increasing 
DOI: 10.4324/9781003159971-24 

its tally by 
two from 
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Review on the Potential Role of Boerhavia diffusa as a 

Abstract 

Chapter -3 

Medicinal Plant 

1. Introduction 

Aashis Dutta and Dr. Manas Das 

The various side effects of the allopathic medicines have driven the 
minds of scientists and researchers to shift their focus on the 
pharmacological characteristics of herbal plants. The present review explores 
the therapeutic potential of a perennial herb, Boerhavia diffusa that has been 
used in the Ayurvedic and Unani system of medicine. Numerous medicinal 
properties including anti-oxidant, anti-inflammatory, anti-hyperglycemic, anti-nephrotoxic, cardiotonic, anti-cancer property have been found to be 
present in the plant that has been primarily attributed to the presence of 
phytochemical constituents like the alkaloid punarnavine. Thus, the possession of a number of phytoconstituents isolated from primarily the ethanolic and the methanolic extract confers the multifaceted character of 
being effective against a number of ailments. However, extrapolated studies on the medicinal characteristics of the crude extracts of the herb as well as the isolated compounds are required that might be useful in exploiting the curative property to a whole new extent and as such the herbal treatment of various human diseases like diabetes, renal disease and cancer might thereby reduce the load on allopathic medicine with lesser side effects and present a holistic approach to life, stability of mind, body and environment and stress on health quality instead of disease. 
Keywords: Boerhavia diffusa, phytochemical constituents, punarnavine, anti-nephrotoxic, anti-inflammatory 

Boerhavia diffusa, a perennial herb belonging to the Nyctaginaceae family is used in Ayurvedic and Unani system of medicine in India and worldwide. The herb has excellent therapeutic features as its various parts have been demonstrated to function as appetizer, alexiteric, eye tonic and is extensively utilized in the treatment of ailments like heart disease, 
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ABSTRACT 

A 

Foldscope 
is 
an 

optical, 

affordable 

microscope 

and 

can 
be 

used 
as 
an 

educational 

cum 

research 

tool. 

The 

erritory 
of 

Assam 
is 

presented 

with a 

myriad 
of 

tectonic 

lake 

called 
as 

beel. 

The 

Deepor 

Beel 
is 

one 
of 

the 

most 

significant 

natural, 

stable 

wetlands 
of 

lower 

Assam 

located 

between 

26°06 
N 

and 

26°09'N 

latitude 

and 

91°36'E 

and 

91°41'E 

longitude 

covering 

an 

area 
of 

about 

700 
ha 
at 

present. 

The 

present 

study 

was 

carried 

out 
to 

nvestigate 

the 

composition, 

diversity 

and 

distribution 
of 

zooplankton 

community 

and 

physico-chemical 

barameters 
of 
the 

wetlands. 
A 

total 
of 
26 

species 

were 

identified 
in 

the 

sampled 

Ramsar 

site. 

Among 

these 
19 

species 

belongs 
to 

Rotifera, 
4 

belongs 
to 

Copepoda 

and 
3 

species 

belongs 
to 

Cladocera. 

The 

present 

work 

indicated 

that 

high 

value 
of 

pH, 

dissolved 

oxygen 

and 

total 

hardness 

and 

small 

value 
of 

nitrate 

and 

phosphate 
is 

a 

sign 
of 

good 

quality 
of 

water 
at 

Deepor 

beel. 

Therefore, 
the 

present 

study 

provides 

essential 

information 
on 

zooplankton 

diversity 

and 

ecology 
of 
the 

sampled 

Ramsar 

site. 

The 

advantages 

and importance of 

Keywords: 

Foldscope, 

Zooplankton, 

Deepor 

Beel, 

physico-chemical 

properties. 

INTRODUCTION 

Visual 

inspection 
is 

the 

first 

level 

evaluation 
to 

detect 

any 

tiny 

organisms 
in 

the 

applications. 
It 
is 

used 
to 

identify 

tiny 

organisms 

like 

bacteria 

and 

microorganisms 
as 

well 
as 

larger 

samples 

like 

insects, 

plants, 

insects 

etc. 
by 

conventional 

microscopes 

like 

compound 

microscope, 

optical 

microscope 

and 

scanning 

electron 

microscope 

(SEM). 

These 

techniques 

require 

different 

sample 

preparation 

methods, 

which 
are 

more 

expensive 

and 

requires 

tedious 

work. 

To 

overcome 

such 

difficulties, 

low-cost 

affordable 

and 

handy 

microscope 

called 

foldscope 
has 

been 

invented 

that 

are 

affordable 
for 

communities 

worldwide. 
In 

the 

year 

2014, 

the 

foldscope 

microscope 

was 

developed 
by 

Manu 

Prakash 

and 
his 

student 

Jim 

Cybulski, 
at 
the 

Stanford School of 

Medicine. 

Stanford 

University 
[1]. 

Foldscope 
is 
an 

origami 

new 

low 

cost 

tool 

paper 

microscope 

that 

developed 
as 
an 

idea 

to 

make 

science 

more 

accessible. 

This 

microscope 
is 

handy 
as 

well 
as 

water 

proof 

and 

can 
be 

assembled 

from 

simple 

components 

like 

sheet 
of 

paper 

and a 

lens 

compared 
to 

conventional 

microscope 

[2]. 

Once 

assembled, 

the 

size 
of 

Foldscope 
is 

just 

like 
a 

narrow 

piece 
of 

card. 

The 

weight 
of 

Foldscope 
is 

just 

about 
8 

grams. 

The 

foldscope 

consists 
of 
a 
kit 

with 

multiple 

lenses that 

the Foldscope 

were 

also 

discussed 

and 

concluded 

that 
it 

can 
be 

used 
as 

an 

experimental 

tool 
in 

the 

study 
of 

different 

zooplankton species. 

provide 

magnification 

from 

140X 
to 

2,000X 

and 

resolution 

of 

2microns. 

The 

foldscope 
kit 

contains 
a 

punched 

sheet 
of 

cardstock, 

lens 

stage, 

Panning 

guide, 

Sample 

stage, 

three 

squared 

Magnetic 

coupler, 

LED 

magnifier and a 

diffuser 

panel, 

along 

with a 

watch 

battery 

that 

powers 
the 

LED 

(3). 

The 
kit 

also 

comes 

with 
a 

magnet 

that 

can 
be 

stuck 

onto 
the 

Foldscope 

which 

can 
be 

attached 
to 
a 

smart 

phone, 

allowing 
the 

user 
to 

take 

photographs 
of 

the 

magnification 

[4]. 

The 

Foldscope 
is 

operated 
by 

plac1ng 
a 

sample 

that 

can 
be 

mounted 
on 
a 

microscopic 

slide, 

ultimately 

turning 

on 

the 

LED 

and 

screenig 
the 

sample 

while 

moving 

and 

focusing 

with 
its 

thumbs. 

Holding 
the 

Foldscope 

with 

both 

hands 

and 

placing 
the 

eye 

close 
to 

the 

micro-lens, 

the 

sample 
is 

observed. 

For 

visualisation 
of 

specimen 

under 

foldscope 

uses 

either 

natural 

light 
or 

artificial 

light 

sources 

operating 
on 

batteries 

making 
it 

useful 
for 

field 

study. 

Foldscope 

can 

also 

survive 
in 

extreme 

harsh 

environment, 

even 
if 

dropped 

from 
a 

six-storey 

building 
or 

being 

thrown 
in 

water 
[> 

Foldscope 
has 
an 

official 

app 
and 
an 

online 

platform 

called 
the 

Microcosmos 

where 

Foldscope 

users 

share 

ther 

exploratiIons 
by 

registering 

themselves 

using 

their 

email 
ID 

and 
a 

unique 

code 

provided 

with 

each 

Foldscope 
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Ancient and Iraditional Foods, Plants, Herbs and Spices used in 
Cardiovascular Health and Disease 
The use of different foods, herbs, and spices to troat or prevent disease has been recorded for 
thousands of years. Egyptian papyrus, hieroglyphics and ancient texts from the Middle Esst have 
described the cultivation and preparations of herbs and botanicals to "cure the sick." There are even 
older records from China and India. Some ancient scripts describe the use of medicinal plants which 
have never been seen within European cultures. Indeed, all ancient civilizations have pictorial records 
of different foods, herbs, and spices being used for medical purposes. However, there are fundamental 
issues pertaining to the scientific evidence for the use of these agents or their extracts in modern 
medicine. 

There have been considerable advances in scientific te chniques over the last few decades. These 
have been used to examine the composition and applications of traditional cures. Modern science 
has also seen the investigation of herbs, spices and botanicals beyond their traditional usage. For 
example, plants which have been used for "digestion" or "medical ills" since time immemorial are 
now being investigated for anti-cancer properties or their toxicity, using high throughput screening. 
Techniques also include molecular biology, cellular biochemistry, physiology, endocrinology and even 
medical imaging. Howwever, much of the material relating to the scientific basis or applications of 
traditional foods, herbs, spices and botanicals is scattered among various sources. The widespread 
applicability of foods or botanicals are rarely described and cautionary notes on toxicity are often 
ignored. These issues are explored in Ancient and Traditional Foods, Plants, Herbs and Spices used in 
Cardiovascular Health and Disease. 

Features 
" Investigates alternative healthcare paradigms that use traditional dietary foods, plant-derived 

materials, and extracts to treat cardiovascular diseases 
Provides information on diets, specific agents, and extracts 
Many chapters focus on plant-derived material, providing a historical background, uses, toxicity 
and cautionary notes and summary points 

With contributions from leading international experts, this book is useful for cardiologists, 
nutritionists, physicians, healthcare workers, food scientists and those working in the food industry. 
pharmacologists, and research scientists. 
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