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ABSTRACT

The current study was carried out in the state of Chhattisgarh to determine the rate of tourism development,
sustainability, and its awareness among visitors to the state. It also aims to create a model to identify the key factors
that can influence the growth of sustainable tourism in the state of Chhattisgarh. new line the importance and influence
of the tourist industry on a global and national scale cannot be understated. The primary issue that needs to be
addressed at the national and state level in contemporary tourism is the renovation of existing destinations and the
exploration of new possibilities to the level of expectation, comfort, and satisfaction that is person's travelling to and
staying in places outside their usual environment for various purposes. newline the tourist sector contributes to a
country's economic strength and has grown significantly over the past 20 years, but there are some serious risks that
come along with this industry's extraordinary global expansion. Present-day India, and Chhattisgarh in particular, are
rich in many respects, whether it be in terms of infrastructure, connectivity, flora and wildlife, preserved historic
architecture or culture, the shrine places, etc., all of which are sure to draw domestic and international tourists.
Chhattisgarh, a young state, is exploring the potential for this industry's growth, thus it's critical to consider
sustainable solutions to reduce any adverse effects. A conceptual model was proposed and then both a qualitative and
a quantitative approach also known as triangulation newline—was used after receiving input from a variety of
stakeholders, including locals, businesses, tour operators, and the administration.

Keywords: Sustainability, Exploration, Renovation and Awareness.

Introduction

Tourism is travelling for pleasure and
recreation. A tourist is, therefore; someone
who travels for self-satisfaction and
pleasure. Sustainable development means
meeting the needs of the present without
compromising the ability of future generations
to meet their own needs. Travel and tourism
comprise the activity of persons travelling to
and staying in places outside their usual
environment for not more than one

consecutive year for leisure, business, and
other purposes. Sustainable tourism is,
therefore, meeting the needs and improving

the standard of living of the host population in
the short and long term, continually attracting
tourists, satisfying their demands, and
protecting the environment from degradation.
In  some cases, the ardent pursuit of
ecotourism is predicated on a number of
beliefs, including: that there is an
abundance of ecotourism resources, and that
all that is necessary is some means of
delivering those resources to tourists; that there
is a ready-made bank of tourists, interested in
visiting eco-sites to enjoy an eco-experience;
that a commitment to ecotourism might

provide a bonus or value-added component
to an existing range of tourism products; that
ecotourism could become the principal
tourism attraction for a
country/region/locality; that a commitment to
ecotourism would be likely to result in low
impact on the environment; that ecotourism
would sustain high levels of local employment
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beliefs, including: that there is an
abundance of ecotourism resources, and that
all that is necessary is some means of
delivering those resources to tourists; that there
is a ready-made bank of tourists, interested in
visiting eco-sites to enjoy an eco-experience;
that a commitment to ecotourism might
provide a bonus or value-added component
to an existing range of tourism products; that
ecotourism could become the principal
tourism attraction for a
country/region/locality; that a commitment to
ecotourism would be likely to result in low
impact on the environment; that ecotourism
would sustain high levels of local employment.
Tourism is leisure and recreational travel. So,
someone who travels for pleasure and self-
gratification is a tourist. In order to achieve
sustainable growth, current demands must be
met without jeopardizing future generations'
capacity to meet their own demands. Travel
and tourism are activities that involve people
going to and staying in locations outside of
their normal surroundings for up to one year in
a row for pleasure, business, or other reasons.
Hence, sustainable tourism involves attracting
tourists  consistently,  addressing  their
requirements, raising the standard of living of
the host people over the long term, and
preventing environmental deterioration.

Some people's fervent pursuit of ecotourism is
based on a variety of assumptions, such as the
notions that there are plenty of ecotourism
resources and that all that is needed is a way to
make them accessible to tourists; that there is a
ready-made pool of people interested in
visiting eco-sites to have an eco-experience;
and that a commitment to ecotourism might
add value to an already existing range of
services. Cooperation in the community may
be able to secure local backing for the growth
of ecotourism and promote environmental
preservation. Locals have a direct impact on
the environment, and embracing their attitudes,
expertise, and management can help
ecotourism grow. Eleven wildlife refuges and
three national parks are included in
Chhattisgarh Eco Tourism. The ecotourism
hotspots in Chhattisgarh are Jagdalpur-Kanger
Valley, Raipur-Turturia, and Bilaspur-
Achanakmar. Chhattisgarh promotes eco-

tourism through the protection and preservation
of nearly extinct animal species and their
environment, accounting for 44% of the state's
entire geographic area.The top ecotourism
locations in  Chhattisgarh are Indrawati
National Park, Kangerghati National Park,
Barnawapur Sanctuary, Sita Nadi Sanctuary,
Sanjay National Park, and Udanti Sanctuary.

Review of Literature

e Result indicates that transport expenditure
and economic growth can reduce the
ecological footprint, while urbanization,
mobile use, and electricity consumption
increase it both in the short and long run. In
light of these outcomes, policy implications
are recommended to expand the transport
infrastructure expenditure and sustainable
economic growth. Similarly, it urges the need
for sustainable urbanization, eco-friendly
mobile use, and renewable source-based
electricity consumption in India. (Hussain,
M. M et al., 2023)

e The study's model empirically demonstrated
ICT competency, sustainability tourism
marketing practices and political support by
local authorities’ construct which are
essential explanatory variables of homestay
brand equity. The model shows high levels of
consistency between the theoretical design
and the empirical results of its constructs,
contributing as a new step in the tourism
sustainability literature. (Janjua, Z et
al.,2022).

e The aim of this study is to examine Corporate
Governance (CG) practices in the Tourism
Small and Medium-Sized Enterprises
(TSMES) in Bahrain. In addition, the research
sought to clarify the challenges facing the
implementation of CG in the tourism industry
in Bahrain, as well as the appropriate
mechanisms for ensuring the sustainability of
CG. The theoretical framework is proposed
based on CG agency theory and institutional
theory, which helped in identifying the facts
that related to the CG at multi-level working
of the tourism sector in Bahrain.(Al
Marzougi et at., 2021)

e The COVID-19 pandemic is a result of
planetary time-space compression and is
forcing an expansion in human consciousness
that will make humankind better able to
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address global problems. There will still be
considerable diversity on the planet, as now,
but the pandemic will stimulate growing
numbers of people, businesses and
governments to adopt new ways of thinking,
behaving and operating that are more closely
aligned with the goals of sustainable
development. (Galvani et al., 2020)

e This study examined the formation of
residents’ support for sustainable tourism
development based on the social exchange
theory and bottom-up spillover theory. A
self-administered survey along with a
structural analysis was used. Our result
revealed that overall quality of life
satisfaction influenced support  for
sustainable tourism development, and that
material life domains and non-material life
domains were two important determinants of
overall QoL ( Eslami et at.,2019)

e Study analyzed that how advertisement and
promotion activities will help in development
of Chhattisgarh Tourism. This has been
justified by the results of tourism brand
image, tourism brand loyalty, tourism brand
awareness and various tourism products’
attributes. Shridhar, R., & Shrivastava, R.
(2018)

Research Methodology of the Study
Objective of the Research

1. To comprehend the role that tourism has
played in the growth of Chhattisgarh

2. To determine the elements that affect
Chhattisgarh's growth of sustainable tourism.

3. To learn about plans for Chhattisgarh's
tourism industry development.

Research Plan

The study was analysed using a descriptive
method. By emphasizing the meanings,
attitudes, and experiences of respondents,
qualitative approaches promote the creation of
theories that help researchers comprehend

social events in "naturalistic" rather than
experimental settings (Powell, Single, &
Lloyd, 1996).

Exploratory Survey

An exploratory survey was conducted utilising
the qualitative research approach of focus
group discussions following a thorough desk
research to establish general perceptions

regarding the sustainable development of
tourism destinations, the issues involved, and
to seek actionable recommendations. A focus
group is a collection of people, usually
between 2 and 10, who have been chosen and
brought together by researchers to talk about
and offer their opinions on the research issue
based on their own experiences. An average
session lasts between one and two hours.
Twenty persons in total took part in the four
focus group discussions that were held. Each
focus group had four to nine participants, who
varied in age, gender, and hierarchical position.
All the four Focus Group Discussion Swear
Conducted In Raipur the capital city,
Chhattisgarh, India. Six people participated in
the first Focus Group Discussion, which was
held in July 2022. In the second, held in
September 2022, there were four more
participants. The third one was completed in
December 2022 with four participants, and the
last one, with five people, was completed in
January 2023.

Variables Identification
On the basis of literature review the following
variables have been identified:

Independent Variables

i.  Government Initiative(Gl) ;

ii. Stakeholder Enlightenment(SE);
iii. Social Upliftment(SU);

iv. Carrying Capacity Reduction(CCR);
V. Awareness(AW)

vi. Strengthening Economy(SEC);

vii. Ecological Degradation(ED)

1. Demographics:
1. Age

2. Experience

3. Education

4. Gender

2. Dependent Variable

Sustainable Development

The framework created for the discovery and
investigation of every aspect influencing the
sustainable growth of tourism in the state of
Chhattisgarh. A review of the literature and a
discussion of current research will be used to
accomplish this. It also aims to offer
suggestions and ideas for improving and
developing tourism in the state.

The second phase was creating and using a

National Conference on Innovative Research in Humanities, Commerce and Science for sustainable

Development [13 April 2023]

79



Vidyabharati International Interdisciplinary Research Journal

ISSN 2319-4979

systematic, closed-ended questionnaire to
gather information on visitors' opinions and
perceptions of various locations, which was
then reviewed for clarity and thoroughness. If
possible, the questionnaire was created by
adopting already-validated components. For a
more precise fit between the research
instrument and the study's setting, some items
were self-developed.

The characteristics were assessed using a
Likert scale with a maximum of five points (1
= Strongly Disagree and 5 = Strongly Agree).
The General Information portion of the
questionnaire was followed by one section. The
section on organizational culture had four
dimensions, each of which was further broken
into its component indicators, for a total of
twenty seven items.

Primary Research:

In this case, selecting the sampling strategy and
gathering the data were crucial tasks. frames
for sampling are included. The current
investigation was conducted in two separate
stages. Using an exploratory factor analysis
technique, it was attempted to discover the
elements that affect the sustainable growth of
tourism during the first part of the study. The
final stages concentrate on creating an
empirical model for the Chhattisgarh state's
tourism industry's sustainable growth.

Data Collection Method

Using the previously created questionnaire, the
primary data was gathered. Because the survey
research method is more effective than other
methods at establishing generalizability, it was
used to gather data. To gather the data, the poll
was run both offline and online. To gather the
information,  questionnaires  were  hand
delivered to the respondents. While some
respondents filled out the questionnaire in the
author's presence at their various workplaces,
others took their time and returned them later.
The goal of the survey was explained to the
respondents, and assistance was also given if
any of the items were unclear to them.

Target Population:

Visitors to numerous tourist spots in the state
of Chhattisgarh make up the study's target
audience. In order to produce the most reliable
analytical results, the research makes use of

both qualitative and analysis techniques, as
well as a variety of research devices.

Research Approach:

The study's main goal was to identify the
variables that contribute to the tourism
industry's sustainable growth before utilising
confirmatory factor analysis to create a model
for the state. It implies that there would be a
cause and effect relationship, hence the study
was carried out using a causal research design.

Data Source and Type:

The information was gathered from both
primary and secondary sources. The research
study's foundation consisted of both primary
and secondary data. Steps, rules, and methods
of the inquiry included data sources, data
collecting, data verification, data analysis, and
result interpretation. They also included data
on the population, the sample group, and key
informants. Primary Sources of Data.

Data were directly gathered from visitors to
certain tourism destinations in the state of
Chhattisgarh, as well as from the general
population and sample group in the study area.
A survey will yield information about
travellers' thoughts and attitudes (Likert scale-5
point).

Additional Data Sources

Academic literature, printed materials, and
related research investigations provided the
data, which was subsequently combined to
produce concepts,

Sample Unit

The sample consisted of tourists, government
representatives, host community of tourist
places, tour operators of identified respective
tourist destinations of Chhattisgarh.

Sampling Design:
The target audience is mixed of all sorts of
demographics in the whole study location.
Therefore, convenience sampling has been
used for the study.

Sample Size: Though the tourist destinations
are finite in the state of Chhattisgarh, yet the
size is exclusively large. Further, the
demographic proportion of the respondents is
also unknown. Altogether 385 people have
been identified.
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Data Analysis
Demographic Profile

Tablel-Age wise Classification of Subject

Age Male(A) Female(B) A+B
Range N % N % N %
18-25 78 28.68 [71 28.7 |149 [28.7
26-40 96 35.29 88 35.6 [184 355
41-55 65 23.90 [69 27.9 |134 [25.8
bove55 (33 1213 19 7.7 52 10.0
Total 272 100 247 100 519 [100

Age-Wise: The 519 response obtained their
age-wise distribution. Age group 18-25, total
149 responded accounts to 28.7% of the
sample having mean age of 23.67 years of
2.42. olIn the age band 26-40, total 184 people
responded which is 35.5% of the sample

having mean age of 30.96 years and of 1.46.
Age group of 41-55 vyears, 134 responses
achieved which are 25.8% of the total sample
with mean age 45 years with of 3.32. In the last
age group above 55 years have meanage of
57.18 years with .98.

Table-2: Incomeper Month of subjects

Male(A) Female(B) A+B
Incomeper Month

N % N % N %
Below10000 52 19.12 75 304  [127 24.5
10000-25000 103 37.87 79 32.0 [182 35.1
25000-50000 38 13.97 41 166  [79 15.2
50000-100000 79 29.04 52 211  [131 25.2
Total 272 100 247 100 519 100

Income Permonth: The 519 response  the income bond 25000-50000, 20 people

obtained, their monthly income distribution is
shown in table, having mean income of Rs.
8,424 for less than Rs. 10,000per month which
comprise of 36.7% of sample. In the income
band 10,000-25,000, arehaving 45 respondents
which accounts to 30.6% of the total sample. In

responded which accounts to 13.6% of the total
sample and for income range of 50,000 to
100000, 28 people responded which accounts
for 19% of total sample.

Table- 3: Occupation Of Subjects

Male(A) Female(B) A+B
Occupation
N % N % N %
Self-Business 84 30.9 54 21.9 138 26.6
Service 171 62.9 127 51.4 298 57.4
No-Job 17 6.3 66 26.7 83 16.0
Total 272 100 247 100 519 100

Occupation: Out of total response 26.5% (39)
of the response is that they are retired and are
currently have no job while 26.5% (39 out of

519) are having their own business and are
busy with their business while 46.3% of the
total respondents are in job or service
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Table- 4:Places visited by tourists

Male(A) Female(B) A+B
[TouristPlace
N % N % N %
IAchanak Marg 12 4.4% 7 2.8% 19 7.2%
BhoramdeoTemple 24 8.8% 16 6.5% 40 15.3%
Champaranya 22 8.1% 17 6.9% 39 15.0%
Dhamtari 21 7.7% 19 7.7% 40 15.4%
Dongargarh 86 31.6% 62 25.1% 148 56.7%
Ghatarani Jatmai 23 8.5% 13 5.3% 36 13.7%
GirodhpuriDham 32 11.8% 12 4.9% 44 16.6%
Jagdalpur Chitrakoot 37 13.6% 27 10.9% 64 24.5%
Kawardha 11 4.0% 9 3.6% 20 7.7%
Mainpat 17 6.3% 7 2.8% 24 9.1%
Manghata 5 1.8% 0 0.0% 5 1.8%
Rajim 23 8.5% 16 6.5% 39 14.9%
Ratanpur 26 9.6% 14 5.7% 40 15.2%
Shirpur 37 13.6% 31 12.6% 68 26.2%
TirathgarhWaterFall 62 22.8% 22 8.9% 34 31.7%
Total 438 100 272 100 710 100
The above table describes the various  because to its combination of natural beauty

proportions of tourists at different tourist
destinations of state of Chhattisgarh. The
collected data represents 15 different tourist
destination of the state. The collected data
shows difference in tourism of Male(A)s and
Females(B) according to their preferences. The
above table shows the percentage of visits to
selected  tourist  destinations by the
respondents..

Tourism Destinations Profiling

The total 272 Male (A) respondents have 438
visits to 15 destinations while 247 Female (B)
respondents have 272 visits to different
destinations in the state. Of the total 19
respondents total 710 visits for the 15 defined
destinations in the state of Chhattisgarh. The
frequency of visit shows that maximum tourist
attractions Dongargarh with 56.7% of visits i.e.
148 while Tirathgarh Water Fall have 31.7% of
visits which accounts to 84 visits. Destinations
like AchanakMarg, Manghata, Kawardha have
limited visits.

Tourism Destinations Profiling

With regard to the type of destination,
Chhattisgarh's tourism industry is primarily
driven by young people between the ages of 18
and 25.The respondents visited roughly 15
tourism spots in the state, including stumbling
stones, deep forests, and jungle safaris, with
Dongargarh emerging as one of the top picks

and pilgrimage. Jagdalpur Waterfalls came in
second place. From the statistical analysis with
95% confidence interval, it was found that
there was no significant difference in the
opinion of tourists at different destinations in
terms of facilities and convenience. It was
discovered that the friendliness of the locals,
the climatic conditions, and the recreational
amenities of all places were favorable for
tourism. The Kruskal-Wallis test was used to
examine the responses for the 15 most popular
tourist attractions in the state of Chattisgarh.

Result and Interpretation of analysis

According to the aforementioned study, it is
important to give both the creation of new
tourist sites and the appropriate management of
already-existing tourist destinations similar
weight.  Infrastructure, lodging, shopping
centers, and additional space for recreational
amenities were the main areas of concern. The
purpose of the aforementioned study was to
identify weak areas of destination management
in order to achieve competitive position,
generate economic benefits, and sustain the
destination. The study also demonstrates that
there is a significant disparity in visitor
satisfaction levels as a result of the lack of a
tourism model that can be implemented at the
local level to increase a destination's carrying
capacity. As a developing state, tourism
education must be offered so that a scientific
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perspective on destination management can be
used to provide visitors with the highest level
of satisfaction.

Findings

Findings of Object 1

It is clear from a variety of articles that
Chhattisgarh is actively working to promote its
tourism sector, but there is still a long way to
go before it becomes a popular travel
destination on a national and international
scale. The tourist sector in CG is in a
transitional period as it attempts to distinguish
itself from MP in terms of tourism and get over
the obstacles it had to overcome earlier before
becoming a separate state.

The current analysis has pinpointed a few
elements that might be viewed as propellants
for pushing the tourism sector towards
sustainable development. The state contains a
wealth of natural places, both studied and
unexplored, but due to a lack of basic upkeep
and policies, they have lost some of their
through social upliftment avoidance of
ecological degradation.

Findings Objective 2

Components have been developed by a variety
of literature reviews from prior work and
expert opinions through a pilot survey.

e Following the factor extraction process, 7
factors were identified, accounting for 63.22%
of the expressed variation. The total variations
reflected by the identified factors were
calculated after they had been rotated.

e . By looking at the scree-plot with the eigen
values, it can be seen that seven factors must
be taken into account since, after seven factors,
the plot naturally bends, and after point seven,
the curve flattens, indicating the number of
discovered variables to be taken into account.

The Seven identified Factors are

a. Factor-1:  Government Initiatives is
considered as first factor which consists of
five statements accounting to 16.58% of the
total variation having the calculated eigen
values of 4.48.

b. Factor-2:Carrying Capacity = Reduction
considered as second factor which consists
of six statements accounting to 10.0% of
the  total variation having the
calculatedeigenvalueof2.7.

c. Factor-3: Social Upliftment considered as

third factor which consists of three
statements accounting to 9.47% of the total
variation having the calculated eigenvalue
of 2.55.

d. Factor-4:  Stakeholder  Enlightenment
considered as fourth factor which consists
of three statements accounting to 9.36% of
the total variation having the calculated
eigenvalues of 2.53.

e. Factor-5: Awareness considered as fifth
factor which consists of three statements
accounting to 6.55% of the total variation
having the calculated eigen value of 1.77.

f. Factor-6: Strengthening Economy
considered as sixth factor which consists of
three statements accounting to 6.12% of the
total variation having the calculated
eigenvalue of 1.66.

g. Factor-7: Ecological Degradation
considered as seventh factor which consists
of four statements accounting to 5.11% of
the total variation having the calculated
eigenvalue of 1.38.

Findings Objective 3

The following methods and actions can be

implemented with a focus on sustainable

development, economic growth, job creation,
enhancing the standard of life, and financial
stability as its goals.-

¢ Focus on expansion plans with explored as
well as unfamiliar, implicit places of
tourisms in the emergence of CGas
separate state.

e To increase the comfort levels, ambiance,
and overall visitor experience of popular
tourist destinations to worldwide standards.

e Given that the state is surrounded by 45%
forested and 32% tribal population, the
inclusion of forest products and tribal art in
tourism packages will help to promote
forest products and increase locals' ability
to earn a living.

e Training of man power to create pool of
skilled manpower for travel and hospitality
industry.

e Trying to use alternate solar energy source
at maximum destinations.

Conclusion

The above study concludes that the
sustainability is explained through various
stakeholders for this the conceptual model was
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framed using 7 identified factors and
confirmed using confirmatory analysis taking
the required samples and analysed the model
fit, sustainable tourism development is a
strategic process and it requires efforts from all
stake holders but primary responsibility is to
device a frame work for this which includes
Government initiatives (GI) which will govern
according to the options of sustainability and
will keep vision of tourism development in the
state after the government’s intervention the
other stake holders (example Visitors & Host
Community) must be made aware of the idea
of sustainability in Chhattisgarh if efforts can
be made as the education level is good the goal
can be achieved.
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ABSTRACT

Study is undertaken to find out customer satisfaction towards Flipkart, know Customer preference of Amazon & ratio
of a customer using the online portal for shopping. Online shopping portals helps to buyers buy a product or services
from different sellers. Consumers find a different retailors, product or services as per there convenience and order.
Now days consumers buy or search different products or services through desktop computers, laptop or mobiles.
Online stores enable to customers access vendors site and view product details like images, specifications, reviews and
rating. Internet is reason for developing online shopping at primary stage this platform used only for advertising tool
for companies and providing information about their products. Flipkart is one of India’s leading online shopping
platform and its headquartered in Bengaluru.Primary & Secondary Method used for data collection. The information
was collected through 120 respondents of Palghar district of Maharashtra. The Present Study Peoples give more
preference to flipkart for buying clothes & shoes and they provide fast & home delivery. They have no timing for go to

shop or mall and purchase product. Hence they prefer to online portals for shopping.

Keywords : Online Shopping, Flipkart, Customer Preference, Satisfaction

Introduction

Online shopping portals helps to buyers buy a
product or services from different sellers.
Consumers find a different retailors, product or
services as per there convenience and order.
Now days consumers buy or search different
products or services through desktop
computers, laptop or mobiles. Online stores
enable to customers access vendors site and
view  product details like  images,
specifications, reviews and rating. Internet is
reason for developing online shopping at
primary stage this platform used only for
advertising tool for companies and providing
information about their products. Specifically,
the growth of the Internet as a secure shopping
channel has developed since 1994, with the
first sales of Sting's album Ten Summoner's
Tales.Wine, chocolates, and flowers soon
followed and were among the pioneering retail
categories which fueled the growth of online
shopping. Sachin Bansal and Binny Bansal
both founded of flipkart in oct, 2007. Flipkart
is one of India’s leading online shopping
platform and its headquartered in Bengaluru.
At a primary stage company started as an
online bookstore. After, it also started selling
of mobile phones. At current stage company

offers almost 80 million products more than 80
categories. The company has the potential to
serve eight million shipments per month.
Business Structure

Flipkart operated their business with nine
firms, some of them registered in Singapore
and some in India. Co-Founder of Flipkart sold
WS retail to Rajiv Kuchhal. Flipkart's Indian
entities are owned by Flipkart Pvt. Ltd, which
is registered in Singapore. The Singapore-
registered entity owns eight Indian companies,
including Flipkart Internet Pvt. Ltd, the
company that runs the e-commerce
marketplace Flipkart.com, Flipkart India Pvt.
Ltd, the wholesale business, and Flipkart
Logistics Pvt. Ltd, which runs Ekart (the
internal logistics arm that can be used by other
ecommerce players). Flipkart also started
Flipkart Health+ (through an app) in 2021 that
deals into providing medicines and health
services through technology. This was started
with the help of getting majority share in
Sastasundar Marketplace Limited - an existing
company that already was providing online
pharmacy services
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SWOT Analysis

Strengths

e Largest E-commerce company with GAV
of $1 billion

e Market share is 39.5%

e Annual Revenue of 6.1 billion US Dollars

e The Company’s series of acquisitions,
including  chakpak.com,  weread.com,
Letsbuy.co,

e High Brand Value

e Large Employees Base

Weaknesses

e Flipkart has a limited distribution channel

e The cost of acquisition is high due to stiff
competition in the market and low
customer retention

e Buyers hold the power; buyers have a large
number of options from which to choose

Opportunities

e Business expansion

e Expanding product categories

e The changing mentality of
customers

e Establishing operations in other developing
economies

Threats

e There is fierce competition from global
players such as Amazon and eBay

e The government’s regulations on ISSUes
such as foreign direct investment

Review of Literature

Mohammed Jamal Uddin ACMA and Tunaina

Sulthana9 (2015): Found that 56% of the

respondents are below 25 years of age, 21% of

the respondents are engaged in formal

employment, 27% of respondents have

monthly income of more than Rs. 30,000 and

76% respondents buy for personal use in online

shopping. He found that there is an | positive

response towards online shopping.

Jadhav and Khanna, (2016): Found that, price

of product, advertising, promotions mix,

whether product is user friendly or not, impact

on online shopping, well design online website

encourages to buyers buy online.

Sultan and Henrichs (2000) in his study Found

that the consumer’s buying decision to and

preference for adopting the Internet as his or

her shopping medium was also positively

related to income, household size, and

innovativeness.

Indian

Rashant Singh (2014) in his study on

Consumer’s Buying Behaviour Towards

Online Shopping, the main aim of study was to

examine and analyze the consumers’ buying

behaviour pattern towards online shopping in

Lucknow.

Objectives

1. To Access customer satisfaction towards
Flipkart.

2. To know Customer preference of Amazon

3. To study the ratio of a customer using the
online portal for shopping (Urban area VS
Rural Area).

Hypothesis

H1: There is no significant relation between

Age and Customer Preference

H2: There is no significant relation between

Gender and customer Preference

H3: There is no significant relation between

Gender and customer satisfaction

Research Methodology:

Research methodology is a way to

systematically solve the research problems. It

is conducted as studying how research is done

systematically. Primary data used for research

and its collected through questionnaire. Other

information is collected through secondary

sources

The Research Design Used for the Study

The nature of study is exploratory as well as

comparative. It intends to explore the

customer’s perception on online shopping. A

direct survey in the form of Google Form was

used to collect the data for this study.

Sample Size

A research population is a well-designed

collection of individuals or objects known to

have similar characteristics. In the present

study of population was users of online

shopping. There were 120 respondents who

live in Palghar district.

Statistical Tools: The data collected through

questionnaires were analysed using simple

graphs and Chi square techniques

Date Analysis and Interpretations:

For the study of customer satisfaction through

online the researcher used 15 questions out of

which below questions use for analysis:
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1. Gender
Table 1
Gender Frequency | %
Male 55 45%
Female 65 54%
Total 120 100
Gender

B male mfemale

B Rural mTown m City

45.8 % from rural area, 9.2% from town and
45% respondents belong from city.

4. Profession

Out of total populations Males are 45.8% and
female are54.2%, female are more than males.

2. Age

Table 2
Age Frequency %
Below 18 Years | 20 17
18-30 years 85 71
Above 30 Years | 15 12
Total 120 100
Age Group

M Below 18 Years m 18-30years M Above 30 Years

12% 17%

Below 18 years 16.7%, 18-30 years 70.8% and
above 30 years12.5%.

Table 4

Profession Frequency %

Students 88 73.33
Service / Job 29 24.17
Business 1 0.83
Profession 2 1.67

Total 120 100

B Students

m Service / Job
M Business

Profession

Out of total respondents Students are 73.3%,
24.2% are Service man, 0.8% are businessman
and 1.7% are professionals.

5.D0 you prefer to Flipkart for Online

3.Location
Table 3
Location Frequency %
Rural 55 46
Town 11 9
City 54 45
Total 120 100

Shopping?

Table 5
Frequency %
Yes 98 81.67
No 22 18.33
Total 120 100

Out of total respondents 45.8 % from rural
area, 9.2% from town and 45% respondents
belong from city.
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H Students

81.7 % Respondents prefer to Flipkart for
online shopping and 18.30% do not prefer to
flipkart.

6.Why do you Prefer for Online Shopping
through Flipkart?

7. Which product do you buy online?

Table 7
Frequency | %
Electronics 32 26.67
Clothes, Shoes 60 50
Jewellery 3 2.50
Health & Beauty Product 11 9.17
Groceries 1 0.83
others 13 10.83
Total 120 100
2 g o [
X
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Table 6
Frequency | %

Easy payment 19 15.83
Fast & Home Delivery | 33 27.50
Less Expensive 12 10
More Variety 26 21.67
Time Saving 25 20.83
Trend 5 4.17
Total 120 100

IIII w

X 2\ @ Q o
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Reason for Online shopping through Flipakrt:

Fast & home delivery 27.5 %, More variety
21.7%, Time saving 20.8 %, Easy Payment

15.8% & Less Expensive 10% Trend 4.17%.

e 50% respondents purchase clothes &
shoes & 26.7% Electronics, 10.83%
others product, 9.17 % Health & beauty
product, Jewellery are 2.5% and only
0.8% order groceries.

8. Rating
Table 8
Frequency %
poor 3
Average 37
Good 58
Excellent 22
Total 120
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18% 3%

M poor
Average
Good
Excellent

48% rating received to Good, 31% is to
Average, 18% is to Excellent & 3% is to poor.

9. Do you Satisfied with Online Shopping
through Flipkart?

Table 9
Frequency | %
Yes 81 67
No 39 33
Total 120 100

= Yes

33%

Hypothesis Testing:

Hypothesis 1

HO: There is no significant relation between
Age and Customer Preference

H1: There is significant relation between Age
and Customer Preference

Chi Square | Signific | Critical
Value ance value at 2df
0.57 5% 5.991

Test Statistic follows chi square distribution
with 2df. Therefore, critical value at 5% level
of significance is 5. 991.Since, computed value
of test statistic is 0.57 which is lower than the

critical values, hence we accept the null
hypothesis at 5% level of significance and
conclude that there is significant relation
between age and customer preference.
Hypothesis 2

HO: There is no significant relation between
Gender and customer Preference

H1: There is significant relation between
Gender and customer Preference

Chi Square | Signific | Critical
Value ance value at 2df
0.00143 5% 5.991

Test Statistic follows chi square distribution
with 2df. Therefore, critical value at 5% level
of significance is 5. 991.Since, computed value
of test statistic is 0.00143 which is lower than
the critical values, hence we accept the null
hypothesis at 5% level of significance and
conclude that there is significant relation
between Gender and customer Preference.
Hypothesis 3

HO: There is no significant relation between
Gender and customer satisfaction

H1: There is significant relation between
Gender and customer satisfaction

Chi Square | Signific | Critical
Value ance value at 2df
0.54 5% 5.991

Test Statistic follows chi square distribution
with 2df. Therefore, critical value at 5% level
of significance is 5. 991.Since, computed value
of test statistic is 0.54 which is lower than the
critical values, hence we accept the null
hypothesis at 5% level of significance and
conclude that there is significant relation
between Gender and customer satisfaction
Conclusion

In current era lifestyle of are more change.
They have no timing for go to shop or mall and
purchase product. Hence they prefer to online
portals for shopping. Online shopping portals
give them more variety, home delivery of
product, various sales promotions offer and its
less expensive. Through Online mode peoples
demand clothes & shoes, Electronics gadgets
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and other items. Peoples give more preference
to flipkart for buying clothes & shoes and they
provide fast & home delivery. In current era
lifestyle of are more change. They have no
timing for go to shop or mall and purchase
product. Hence they prefer to online portals for
shopping. Online shopping portals give them
more variety, home delivery of product,
various sales promotions offer and its less
expensive. Through Online mode peoples
demand clothes & shoes, Electronics gadgets
and other items. Peoples give more preference
to flipkart for buying clothes & shoes and they
provide fast & home delivery. After a study it
is found day to day increase in number of
customers. Most of the people buy electronic
gadgets through flipkart. Most are peoples give
preference to Flipkart for Online Shopping.

Peoples order a product through flipkart

because of fast & home delivery, customers

give buy a product online rather than buy
offline.
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ABSTRACT

Crops are sensitive to the environment around them. At a macro level plant needs air, water and sunlight to grow.
Unable to change their location, plants are at the mercy of the climate and ecosystem they are in. Humans can control
several of the abiotic and biotic factors to favour high yields for crop plants in our agricultural systems, but a majority
— such as temperature and rainfall — are beyond human control. Current farming practices are set to the climatic
patterns that have prevailed for decades in the past, but we know now that global climate is changing. The negative
effect of changing rainfall and temperature patterns on agriculture has already been observed and is predicted to grow
worse. Agriculture faces increasing population pressure, declining land and water availability and declining soil
fertility. Climate change is a new stressor for our cropping systems. As crops suffer, farmers and workers who depend
on these crops, not only for sustenance but also for livelihood are increasingly at risk. Developing countries like India
with large populations dependent on agriculture for their livelihoods are especially vulnerable to climate change, and
must take steps to identify coming risks and possible mitigation strategies and so is true for Maharashtra too. In the
present article an attempt is made to study how the crops at their different stages are finding difficulties in development

as the climatic change factors affect adversely.

Introduction

Maharashtra is India’s second largest state by
population (11.24 crore / 111 million people),
and third largest by area (308 lakh sg. km). It
lies along the west coast of peninsular India
and has the highest nominal Gross Domestic
Product (GDP) of all Indian states. Roughly
55% of Mabharashtra’s population is rural, and
the literacy rate is 82.3%, according to the
2011 census. Maharashtra’s climate is
generally characterized by hot summers,
monsoon and then mild winters. The impact of
high temperatures, rainfall, and humidity will
make outdoor work difficult for the farmers. In
addition, increased incidences of heat stress
and humidity will affect farming operations
like weeding and harvesting.

Maharashtra faces an increasing risk from
climate change which is likely to impact the
production of four major crops — Soybean,
Cotton, Wheat, and Gram, grown in the State,
according to a study by the Institute for
Sustainable Communities (ISC).

Review of Literature

The report titled “Climate Change Impacts on
Maharashtra Agriculture” examined the week-
wise 30-year averages of historical (covering
the years 1989-2018) and predicted (protecting
the years 2021- 2050) rainfall and temperature
data for eight districts across Khandesh,
Marathwada, and Vidarbha regions of the state.

“The analysis presented in this report maps
climate modeling and projections (both
historical and futuristic), with crop phenology
(optimal conditions across each of the growing
stages for a crop) coupled with community-
based participatory assessments (on-ground
farmer validation) at a granular ‘weekly’ scale
to weave a comprehensive understanding of the
likely impacts of climate change on each of the
crops and the farmers,” said Romit Sen,
Associate Director — Water & Agriculture
Program at ISC.

“Climate analysis predicts mismatch in rainfall
and temperature patterns with crop phenology
across the monsoon (kharif) and winter (rabi)
season,” added Sen, who led the research at
ISC. The late onset of monsoon and
intermittent dry and wet spells has impacted
the germination of soybean and cotton. Excess
rainfall during the mid-kharif season will
increase fungal diseases, weeds, and pests. This
is likely to impact the production of pods in
soybean and boll formation in cotton.
Additionally, water-logged soils and humid
conditions will promote rot, leading to a loss of
soil nutrients and fertilizers from the soil. The
overall impact of excessive rainfall during the
fruit formation and maturity stage for both the
kharif crops studied — soybean, and cotton will
affect the yield and quality of the produce. The
biggest challenge for wheat cultivation in the
years to come is high temperatures during grain
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ripening. Grain weight decreases with a
temperature rise, and temperatures during grain
filling are predicted to increase. Gram
cultivation will see a sudden increase in
temperatures duringpod filling, causing pods to
fill less.
“There is very little, or almost no rainfall
predicted for the rabi season, thereby making
the crops entirely dependent on irrigation. With
groundwater being the primary water source
for irrigation, the pressure on groundwater
aquifers will increase. Reducing the impacts of
changing climate on agriculture will require
efforts in generating granular climate data,
integrating those into informing farming
decisions, improving the quality of inputs,
enhancing knowledge on better cultivation
practices, and adoption of better management
practices for resource conservation, amongst
others, said Vivek P. Adhia, Country Director-
India, Institute for Sustainable Communities.
Problem Statement
The problem under study is “impact of climatic
change on the different stages of Soyabeen
farming”.
Objectives of the study
1. To identify the different stages of
soyabeen farming
2. To identify different climatic situations
at the different stages of soyabeen
farming
3. To analyse the impact of the climatic
change on the farming at the respective
stage
4. To give suggestions to overcome the
evil impact of the climatic change on
the soyabeen farming
Null hypothesis
It is hypothesized that the climatic changes
have no significant relationship with the
soyabeen farming, its development and its
sustainability.
Methodology
Being the owner of the agriculture, the writer
of the article has one’s own observations as a
farmer. Those are collaborated and the same
have impact on the present writing to much
extent.
Observations
Stage 1: Sowing and Emergence (June — July)

Rising temperatures in the summer months
before planting lead to hardening of the soil.
This increases the effort needed to prepare the
land for sowing. The late arrivalof the monsoon
leads to delayed sowing, which makes the crop
more vulnerable to fungal diseases later on.
Even if the monsoon begins at the expected
time, a gap of 15-20 days in the rain after
sowing leads to no germination and requires
sowing again.

The quality of seed is often poor due to the
previous year’s climatic challenges, and testing
germination rates has become essential for
preventing double sowing.

Stage 2: Vegetative Growth (July)

Vegetative growth is particularly sensitive to
the amount of rainfall received. High rainfall
during July leads to excessive vegetative
growth and most of the crop never becomes
stressed enough to flower or set pod. Excessive
rainfall and flooding soon after germination
leads to root rot.

Excessive rainfall and flooding in July present
a challenge during weeding and in applying the
second dose of fertilizers, as women cannot
enter the field to perform these actions. This in
turn leads to increased spraying of herbicide.
Stage 3: Flowering (August)

High rainfall during flowering causes increased
fungal diseases, necessitating pesticide sprays.
Excess rainfall leads to reduced flowering as
the plant is not sufficiently stressed. Flooding
damages plants due to root rot. Low rainfall
during August and September also has an
adverse effect on flowering. Low rainfall leads
to an increase in Jassids and Soybean rust, as
well as a decrease in flowering and flowers get
dropped due to water stress.

Stage 4: Pod Formation and Filling (August
end- September)

Low rainfall during podding and seed filling
leads to reduced seed filling. Rising
temperatures during September and October
also lead to reduced seed filling. In Amravati, a
rise in temperature has been noted, leading to
low vyields.

Stage 5: Maturity (October)

The most devastating loss for soybean, in
farmers’ experiences, occurs during harvesting.
Untimely rainfall during October
end/November damages the plants that have
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reached maturity and are ready to harvest.
Often, they germinate in response to the
rainfall inside the pod itself, and intact pods
develop a high incidence of fungal diseases. At

this point, there is nothing the farmer can do to

recover the yield. Post-threshing costs increase,
yields are reduced and profit is reduced. The
remaining seeds to be planted the next year are
also damaged.

Stages Present Climate Risk | Impact Adaptation Future Climate
Risks
Sowing and | Late onset of | Double sowing Low | Germination testing | Excess rainfall in
emergence monsoon Excess | germination Seed treatment some places
rainfall  Inadequate
rainfall
Vegetative Excess rainfall and | Difficulty in weeding | Increased herbicide | Excess rainfall
Growth flooding Difficulty in fertilizer | spraying
application Reduced
plant  yield and
growth application
Flowering Excess rainfall and | Increased fungal | Increased  pesticide | Inadequate rainfall
flooding diseases and pests | spraying
Low flowering
Pod formation | Excess rainfall Increased fungal | Increased  pesticide | Inadequate rainfall
and filling diseases and pests spraying
Maturity Rainfall  destroying | Loss of grain in fi eld | Early harvesting | Highly inadequate
harvest Loss of harvested | Using long duration | rainfall
grain varieties
Inferences: and a lot of herbicides is sprayed to

1. The sowing of soybean depends closely on
the time of the onset of monsoon as well as
the frequency and intensity of the monsoon.
Sowing ideally takes place after 100 mm of
medium intensity continuous rain has
fallen, and successful germination depends
on more medium intensity continuous rain
after. The later the onset of monsoon, the
further sowing dates are pushed, and the
more vulnerable the crop becomes to
fungal diseases which in turn causes low
output. Erratic rainfall with several dry
days in between heavier intensity rainfall
will impact germination.

2. Soil structure has deteriorated over the
years, the soil can no longer hold and
absorb water as it used to. Instead, with
excessive rainfall, flooding occurs. Young
plants are still delicate, and root rot and
other fungal diseases set in quickly in flood
conditions. During vegetative growth, 25-
30 days after emergence, hoeing, weeding
and a second dose of fertilizer need to take
place. These tasks are usually done by
women, and they find it impossible to
manually weed in flooded conditions. The
crop does not receive adequate fertilization

compensate for the lack of weeding. Also,
with an increase in rainfall at this time,
there is excessive vegetative growth,
leading to reduced yields. Drought stress is
possible in the future, especially in
Khandesh and Marathwada. Low rainfall
during vegetative growth leads to an
overall stunted plant, increased
vulnerability to pest attacks and lowered
yield. (This is as per the ISC Report as
mentioned in the review of literature)

Flowering is a delicate stage for the plant
where it is particularly sensitive to water
stress. While historical analysis shows an
average of excess rainfall, drought years
commonly occur in our regions of study
and have significant impacts on crops. In
times of drought, flowers are shed by the
plant as it cannot support flowering during
the time. Since no pods develop from these
dropped flowers, yield reduces thereby. In
times of heavy rain, as the averages
indicate, flowering soybean crops are
highly wvulnerable to pests and fungal
disease. It is observed that spraying
pesticides at the time of flowering can help
control these diseases and infestations
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sufficiently so that there is not a
widespread loss of yield, but often these
still have an impact on yield. Predicted
rainfall is still high, and will possibly cause
the same problems.

. As mentioned above, while historical

averages show an excess of rainfall during
the pod formation and filling stages,
frequent droughts have led farmers to
observe that a lack of water during pod
filling leads to decreased yields. Again,
since the soil can no longer hold as much
water as it once could, sufficient rainfall in
the previous months does not translate to
adequate soil moisture during this time.
Soybeans within pods do not swell up as
much, and are smaller, translating to an
overall lower vyield and lower price
received for it. The predicted rainfall is
shockingly low at this time, and will
certainly lead to significant soybean yield
losses if climate continues to follow this
pattern. Crops raised at such low soil
moisture are susceptible to Soybean rust,
which is increasing in prevalence in our
regions of study and affecting large
proportions of planted soybean. In the case
of excess rainfall, crops may not reach the
pod formation stage at all. They continue
with excess vegetative growth, never being
stressed enough to flower and fruit. Some
plants that do set pod never adequately dry
out, and the pods fall victim to fungal
diseases. Diseased pods have greater
processing costs associated, and lead to a
loss in profits. Increased spraying of
pesticides is the path many farmers take to
combat this.

It is seen that rain during the time of
harvest was one of the greatest climate
related challenges the farmer faced. For
those, who cultivated shorter duration

soybean, their yield was mostly lost in
rainfall during the end of September and
early October. Most farmers harvest
soybean crops and lay them in the field,
right next to where they are cut, to dry out.
If it rains during this time, yields are
devastated. Pods rot and fall victim to
fungal diseases. Since the soybean pod is
on the thinner side, many soybeans absorb
water and begin to sprout through the pod.
Such beans lose yield. If farmers are able to
harvest and thresh pods before it rains,
often they do not have the ability to store
the beans in a waterproof fashion. These
seeds also get fungal diseases, and profits
are greatly reduced. The predicted rainfall
during this stage is very low, and hopefully
farmers will not have to face this problem
in the future. Currently, farmers have
adapted by growing less soybean in
proportion to other crops, growing longer
duration varieties and harvesting early if
rain is forecasted.

Suggestions:
1. Better drainage systems and effective

rainwater harvesting become crucial to set
up as soon as possible.

Construction of wells or borewells or tube
wells for timely watering to the plants for
better output and avoid the fungal diseases,
vegetative growth due to untimely and
excessive rainfall.

Some adaptations that farmers doing
modern farming have begun to adopt are
seed treatments, planting at lower density
with gap rows for greater accessibility and
drainage, and improving overall drainage
of their holdings.

. Timely spraying to avoid fungal diseases

and pest spurts.
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ABSTRACT

In this research paper we study the singularities in higher-dimensional space-time, which is an active area of research
in physics. The study of singularities in higher-dimensional space-time has important implications for our
understanding of the universe and can potentially lead to the discovery of new phenomena. Singularities in higher-
dimensional space-time can take on different properties than those in four dimensions and can be more complex. They
can be topological defects known as "cosmic strings" or have a conical shape. Understanding the nature of
singularities in higher-dimensional space-time has significant implications for our understanding of the universe's
large-scale structure and can help us develop new theories of physics. This paper summarizes some of the significant
works in this field, including types of singularity and nature of singularity. This abstract concludes by emphasizing the
need for further research in this area to better understand the nature of singularities in higher-dimensional space-time.

Keywords: Cosmic censorship, naked singularity, gravitational collapse.

PACS numbers: 04.20Dw, 04.20Cv, 04.70Bw

I Introduction

General relativity, also known as the general
theory of relativity and Einstein's theory of
gravity, is the geometric theory of
gravitation published by Albert Einstein in
1915 and is the current description of
gravitation inmodern  physics.  General
relativity generalizes special relativity and
refines Newton's law of universal gravitation,
providing a unified description of gravity as a
geometric property of space and time or four-
dimensional space-time.

Curve geometry plays a crucial role in various
fields such as physics and engineering,
including mechanics, transportation,
astronomy, and computer science. Curvature
and torsion, which are geometric invariants of
space curves, are necessary for accurate
descriptions of motion, deformation, and
motion-trajectory analysis, which are essential
for developing algorithms for autonomous
vehicles and positive train control. The
relationship between mechanics and
differential geometry is evident, and curve
frames have been extensively used in
mechanics to describe the orientation of beam
cross-sections and associate them  with
deformation modes. The Frenet frame, which
has a clear geometric interpretation and a direct
relationship to kinematic variables and inertia
forces, is widely used in mechanics. However,
the Frenet frame suffers from singularity at

curvature-vanishing points, motivating
researchers to seek alternative frames. This
paper addresses this issue and proposes a
simple procedure based on curve-coordinate
derivatives or Frenet angles to solve the Frenet-
frame singularity problem. The use of
alternative curve frames that lack clear
geometric interpretations may not be necessary
if the objective is to solve the curvature-
singularity problem[1-6].

General relativity is a theory of gravitation that
explains the behavior of gravity as a curvature
of space-time. The theory is based on the
concept of space-time as a four-dimensional
manifold, where the curvature of space-time is
related to the distribution of mass and energy.
The theory predicts the existence of
singularities, which are points where the
curvature becomes infinite, and the laws of
physics break down. Singularities are believed
to occur in black holes and in the early
universe. In this paper, we will discuss the
nature of singularities in general relativity.

Il Types of Singularities:
There are two types of singularities predicted
by general relativity:

1. Curvature singularities

2. Conical singularities.

Curvature Singularities:

Curvature singularities occur when the
curvature of space-time becomes infinite at a
point. These singularities are a fundamental
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property of general relativity and are associated
with the event horizon of a black hole or the
big bang singularity. At a curvature singularity,
the laws of physics break down, and it becomes
impossible to predict the behavior of matter
and energy. The best-known example of a
curvature singularity is the singularity at the
center of a black hole. In this case, the
curvature of space-time becomes infinite at the
singularity, and the laws of physics as we know
them no longer apply. The existence of a black
hole singularity was first predicted by Roger
Penrose and Stephen Hawking in the 1960s.

Conical Singularities:

Conical singularities occur when there is a
deficit angle in space-time. A deficit angle
occurs when the space-time around a point is
not flat, but instead has a conical shape. This
can happen, for example, if there is a cosmic
string or a spinning object in the vicinity.
Conical singularities are not as well understood
as curvature singularities, but they are believed
to be less severe.

I11 Nature of Singularities:

The nature of singularities in general relativity
is still not fully understood. One of the main
challenges is that the laws of physics as we
know them break down at singularities, making
it difficult to study them directly. However,
there have been several proposals for how to
understand  singularities,  including  the
following:

1. Cosmic Censorship Hypothesis:
The Cosmic Censorship Hypothesis is a
conjecture in physics proposed by Roger
Penrose in the 1960s. It states that the
singularities predicted by Einstein's theory of
general relativity, such as those found at the
center of black holes, are always hidden from
view by an event horizon. In other words, the
hypothesis  suggests that the extreme
gravitational forces near a singularity are
always "clothed” by an event horizon,
preventing them from being seen by outside
observers. In other words CCH, states that
singularities are always hidden behind an event
horizon. In other words, no naked singularity
can exist in nature. This hypothesis has not
been proven, but it is a widely accepted idea in
the field. The Cosmic Censorship Hypothesis is
important because it helps to ensure the

predictability and stability of the universe.
Without it, the universe would be subject to
unpredictable and catastrophic events caused
by singularities. However, the hypothesis
remains unproven and is the subject of ongoing
research and debate in the field of theoretical
physics.
2. Quantum Gravity:

Quantum gravity is a theory that attempts to
reconcile general relativity with quantum
mechanics. It is believed that at the singularity,
the laws of physics must be described by
quantum mechanics. However, it is not yet
clear how this can be achieved.

3. String Theory:
String theory is a theoretical framework that
attempts to unify all the fundamental forces of
nature, including gravity, into a single theory.
According to string theory, singularities can be
resolved by considering the geometry of extra
dimensions.

IV Singularity in Higher Dimensional space-
time

General relativity describes the nature of
gravity in our four-dimensional space-time.
However, it is also possible to extend this
theory to higher-dimensional space-time,
where singularities can have different
properties than those in four dimensions.
Studying the properties of singularities in
higher-dimensional space-time is an active area
of research in physics and has important
implications for our understanding of the
universe[7,8].

In general relativity, singularity in higher
dimensional space-time refers to a point or
region where the curvature of space-time
becomes infinite. These singularities are
typically associated with the collapse of
massive objects such as black holes, and they
are characterized by the fact that the laws of
physics as we know them break down at these
points. In  four-dimensional  space-time,
singularities are often represented as a point of
infinite density at the center of a black hole.
However, in higher dimensional space-time,
singularities can take different forms. For
example, in a five-dimensional space-time, a
singularity might be a ring-shaped object rather
than a point. The existence of singularities in
higher dimensional space-time has significant
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implications for our understanding of the
nature of space, time, and the universe as a
whole. In particular, it suggests that there may
be limits to our ability to use the laws of
physics to describe certain phenomena, and it
raises questions about the ultimate fate of the
universe.

V' Properties of Singularities in Higher
Dimensions:

In higher-dimensional space-time, singularities
can take on different properties than those in
four dimensions. One of the most significant
differences is that in higher dimensions, there
can be more than one type of singularity. For
example, there can be curvature singularities,
where the curvature of space-time becomes
infinite, and conical singularities, where space-
time has a conical shape. Another important
property of singularities in higher-dimensional
space-time is that they can be more complex
than those in four dimensions. For example, in
five dimensions, there can be singularities that
are topological defects known as "cosmic
strings." These cosmic strings can have a
significant impact on the evolution of the
universe and the formation of galaxies.

Implications:
The study of singularities in higher-
dimensional  space-time has  important

implications for our understanding of the
universe. For example, understanding the
properties of cosmic strings can help us
understand the formation of galaxies and the
large-scale  structure of the universe.
Additionally, understanding the nature of
singularities in higher-dimensional space-time
can help us develop new theories of physics
and potentially lead to the discovery of new
phenomena that we have yet to observe.

VI Conclusion:

Singularities are an essential feature of general
relativity, and their nature remains a topic of
active research. The study of singularities is
crucial for our understanding of the behavior of
gravity in extreme environments, such as black
holes and the early universe. Although there is
still much to learn, the study of singularities
has led to significant advances in our

understanding of the universe and the laws of
physics that govern it.

The study of singularities in higher-
dimensional space-time is an active area of
research in physics. Singularities in higher
dimensions can take on different properties
than those in four dimensions, and they can be
more complex. Understanding the nature of
singularities in higher-dimensional space-time
has  important  implications  for  our
understanding of the wuniverse and can
potentially lead to the discovery of new
phenomena. It is likely that new discoveries in
this area of research will continue to shed light
on the nature of singularities in higher-
dimensional space-time in the future.
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ABSTRACT

Social media has occupied an important position as a communication tool. People across the globe use social media to
connect to other people organizations. Globally people have started to use social media such as Face book ,Twitter,
Instagram and LinkedIn to share their experiences . As costumers, people share product reviews, information about a
service, advice on food or health , warnings about products , tips on using certain products, and much more. People
have a lot of connections on social media, therefore information is consumed by many people. This information
becomes a source of influence on consumers and their buying behavior. Social media is a huge influence on consumers
when they are attempting to build awareness about a particular product. When people face a problem, they start
searching for a solution. But most of times people do not know which product or service will solve their problems.

Keywords : Social media, Female consumer behavior

Introduction

The social media is constantly growing and
because of this it is very important to
understand social media and its impact for
adopting useful changes and creating
awareness for effective utilization of the sites
social media refers to the means of interactions
among people in which they create, share and
exchange information and ideas in virtual
communities and networks. In the same
manner, female users are also experiencing the
world wusing a relatively new form of
communication female users are accessing
face book, twitter and other sites to connect
and share with those around them. They are
sharing views, opinions, tips, tricks, helpful
information for their academic, professional,
personal, family and others point of view.

Thus the objective of this research is to explore
the advantages and disadvantages of use of
social networking sites by female users. The
main purpose of the research is to expand on
previous research, explore the relationship
between the effects of social media interring
with their lives through communication and
miscommunication. This research study tries to
identify the various impacts associated with the
social media on female users of Yavatmal with
the aim of enhancing awareness and benefits
from the usage of these social media sites. In
addition this study finds the benefits to various
female users as per age, education, occupation
and marital wise status also.

Objectives of the study

The objectives of the study are as follows

1) To study the problem and prospects of
social media on female users.

2) To analyze the impact of social media on
female users.

3) To find out the extent of benefits and
popularity of social media among the
female users.

4) To suggest valuable recommendations for
the use of social media by female users.

Hypotheses

1) Time is saved by using social media.

2) Social media is good platform to share the
feelings.

3) Social media is mostly wused for
entertainment purpose by female users.

Research Methodology

The research study is related to the use of
social media by female users in Yavatmal. It
uses both primary and secondary data. Primary
data was collected by questionnaire the data is
generated through interview and personal
discussions with the users. For study 400
female users are contacted.

Research Findings

The analysis of the research study was based
on female users of social media. The study 400
female respondents of Yavatmal and the
opinions of these respondents as per their Age,
Education, occupation and marital status has
revealed some important conclusions
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1)

2)

3)

4)

5)

6)

Age wise use of social media indicates that
respondents from the age group 17-35 use
social media mostly. They most prefer to
use whatsapp, Facebook, and Youtube.
Education wise under graduates are mostly
using social media for connecting with
their friends and family, Graduates, Post
Graduates and other respondents also
shown their interest doing service, doing
business, some of were taking education.
The respondents those are doing business
mostly prefer social media for connecting
with the society and to look forward for
new business opportunities.

From the study, it can be concluded that
unmarried respondents like to use social
media most.

Married respondents also shown their
interest in social media for keeping update
health issues.

Married respondents who are employed use
social media for their career development,
increasing their job opportunities as well as
they use for health , home décor and most
important their child health and interest
information .

Suggestions

1) Social media should provide security while
connecting with anyone to learn and share
thoughts

2) Social media should make easy to educate
from others who experts.

3) Social media should help people to
discover new fashion, trends , career
knowledge.

4) Social media should help to promote
business.

5) Social media should help to connect easily
with family members and relatives .

6) Social media should provide privacy and
security for female users.
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ABSTRACT

The use of synthetic colour harms all forms of life. Ferrites have come forward as excellent material for
photodegradation of dyes. The photodegradation of different dyes is studied by using ferrite nanoparticles. For
photodegradation study scientists used different dyes such as Remazol Turquoise Blue, Methylene blue, Rhodamine B,
reactive blue 21, methyl orange dye, Reactive Red 120, Toluidine Blue, Malachite Green, Acid Oran Ge-IlI.
Photocatalytic properties depend on the surface area, particle size, and concentration of dopant materials.

Keywords: Synthetic dye, Synthesis of ferrite nanoparticles, Ferrite, Photodegradation of dye, solar

light,Photocatalytic properties.

Introduction

The human population increasing which
contributes to more air, water, and soil
pollution day by day. Pollution directly affects
human health, nature, animals, underwater
creatures, and birds. Due to environmental
pollution, serious issues are occurring
nowadays [1]. Due to air pollution, asthma and
other diseases of the lungs have increased
rapidly. The soil pollution occurring due to
heavy metals has a direct impact on
agriculture; therefore, many types of stomach
diseases are observed [2]. Water pollution is
the most serious issue nowadays, which occurs
due to the generation of huge amounts of
wastewater from the textile and other chemical
industries [3-5]. About 70% of diseases are
caused due to polluted water; therefore, water
purification is the best and prime option to
restrict this problem.

Colours are used in large amounts in a
multitude of industries to colour the products.
Colour is the fundamental attraction of any
fabric. WH Perkins, in 1856, discovered the
use of synthetic colour. However, their harmful
nature has become a cause of grave concern to
conservationist. The use of synthetic colour
harms all forms of life. Many colours are
poisonous with doubtful mutagenic
carcinogenic and carcinogenic effects that
influence humans and aquatic biota. Today,
more data on the environmental consequences
of dyestuff application has become available,
and the dye makers, gainer, and government
themselves are taking substantial to cure the

dye-containing wastewaters [6-20].The
different methods used to remove the dye,
started just with some physical treatments such
as equalization and sedimentation to maintain
the total suspended solids (TSS), total
dissolved solids (TDS), and pH of the
discharged water. Other treatments, such as the
use of biodegradation or filter and other, the
innovation of the activated sludge process
(aerobic biodegradation), were applied to treat
the dye wastewater. The different methods
used to remove the dye. Inorganic materials
used as adsorbents in dye removal: clays, metal
oxides, nanoparticles, and minerals are used as
adsorbents. Photocatalytic degradation of
organic pollutants is becoming one of the
useful promising green chemistry technologies.
Also, today utilization and demand for photo-
catalysts can be great for environment
pollution monitoring [21-30]. The use of
photocatalytic wastewater treatment has many
advantages, among which can be mention to
degrade pollutants completely.

Spinel ferrites are important photocatalysts
used for environmentalremediation[31-32].lts
stability, abundant availability, nontoxicity,and
simple synthesis make it an economically
andenvironmentally interesting choice for the
removal of agqueousorganic contaminants in
AOPs[33-35]. The spinel ferrites exhibita
bandgap in the visible region. In view of the
bandgap in thevisible region, several
researchers have synthesized variousferrites,
and researched their morphological and optical
properties.
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Ferrite material-

Ferrites are a kind of spinel that has the general
formula of MFe204 (M = Fe, Zn, Ni, Co, etc.),
based on their crystal structures and magnetic
properties [36]. The M and Fe are the metallic
cations that are found at two separate locations,
namely tetrahedral (A-site) and octahedral (B-
site), respectively, in the case of normal spinel
and some M preferred B-site in the case of
inverse spinel [37].

Methods of Synthesis of Ferrite-

Synthesis of ferrite nanoparticles, techniques
such as chemical coprecipitation [38],
hydrothermal synthesis [39-40], hydrolysis of
metal carboxylate in organic solvent [41], sol-
gel [42], freeze drying [39], spray drying [43],
citrate precursor [44] and aerosolization [45]
have been developed.

Characterization of Ferrite-Ferrite

characterization is done by following

techniques

1) The Fourier transform infrared (FT-IR)
spectra

2) TG-DTA analysis

3) FE-SEM with EDX was used to study
morphologies  with  the  elemental
composition

4) XRD analysis

5) TEM analysis

6) BET surface area analysis

7) VSM analysis(if magnetic in nature) etc.

Methodology Photocatalytic
measurement:

The prepared series of ferrite nanoparticles was
used for the degradation of different dye under
solar light. All the experiments were carried
out using double-distilled water. The
temperature of the experimental reaction was
found to be 30 °C to 37 °C. 0.5 g of prepared
nanoparticle sampleswas mixed in 250 ml of
10 mg/I of dye solution which was then kept in
solar light. Earlier, the solution was stirred for
30 min, and then the solution shows
completely adsorption— desorption equilibrium
between the prepared samples and dye
solution. Further, the 10 ml of hydrogen
peroxide were added into the solution. At every
given time interval, 3 ml dye solution was
taken out for the measurement.

degradation

Before and after photocatalytic degradation, the
dye solution was measured using the UV-Vis
spectroscopy technique. The decolorization
efficiency of dye was determined by the
following equation [46].

%D =C0 - Ct/C0x 100

Where,CO is initial dye concentration, Ctis
theconcentrationof the dye after a time interval.

Dyes:

For photodegradation study scientists used
different dyes such as Remazol Turquoise
Blue, Methylene blue, Rhodamine B, reactive
blue 21, methyl orange dye, Reactive Red 120,
Toluidine Blue, Malachite Green, Acid Oran
Ge-l1[47]etc.

Factors affecting on Photocatalytic activity:
Photocatalytic properties depend on the surface
area, particle size, and concentration ofdopant
materials and are most important factors that
explain the photocatalytic activity [48-53].
Factor summarized are as follows-

1) Effect of ferrite
degradation of dye.

2) Effect of surface area on the degradation of
dye.

3) Effect of dyes at different times.

4) Effect of H202 as oxidant.

5) Role of active species and Mechanism of
dye with ferrite nanoparticles

6) Recyclability of ferrite.

concentration on

Conclusion

Researcher till date used plane as well as
substituted ferrites for photodegradation of
dyes in visible light. Many researchers are
trying to use of mixed ferrite with different
concentration of metals to improved
photocatalytic activity. But still most effective
catalyst with low concentration and high
photodegradation of dye can be found. So that
textile industrial waste containing different
harmful dye can be eliminated from industrial
waste water.
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Introduction

Online shopping or e-shopping is a form of
electronic commerce which allows consumers
to directly buy goods or services from a seller
over the Internet using a web browser. India is
witnessing an unprecedented economic boom
in service as well as goods industry and this
economic boom is visible all around us.
Companies are facing a tough competition in
this dynamic arena of business. They are
always looking for new avenues so that they
can increase contact with consumers and to
achieve this aim they are letting no stone
unturned. Due to increased awareness,
employment and increased per capita income
of Indian consumers there has been an
exponential rise in consumer spending.
Experiencing the convenience of avoiding
travelling to shop and the time saved in bargain
hunting are adding advantage and craze for
online shopping. Almost all portals offer an
easy return policy, so even apparel shopping is
seen gaining momentum as buyers are no
longer worried about being stuck with the
wrong size or fit of clothing. Cash on delivery
is also giving sense of security to Indian
consumers. With the universal availability of
Internet connectivity, consumers save time and
efforts by shopping online. The increasing use
of Internet by the younger generation in India
provides an emerging prospect for online
retailers. There is a common saying about the
Indian retail consumers' “"can't touch, won't
buy" mentality. However, this is gradually
changing with the rising trend of online
shopping

Current scenario of online shopping in India
The year 1991 noted a new chapter in the
history of the online world where e-commerce
became a hot choice amongst the commercial
use of the internet. At that time nobody would
have even thought that the buying and selling
online or say the online trading will become a
trend in the world and India will also share a
good proportion of this success. Now consumer

mentality and shopping patterns is changing
very fast. Earlier online shopping was a simple
medium for shopping with fewer options. The
users can just place an order and pay cash on
delivery. But, now with the changing face of
online market this field has been renovated to a
high extent and hence mesmerized many
customers. Today, the online shopping has
become a trend in India and the reason behind
the adoption of this technique lies in the
attractive online websites, user friendly
interface, bulky online stores with new fashion,
easy payment methods and cash-ondelivery, no
bound on quantity & quality, one can choose
the items based on size, color, price, etc.
Despite being a developing country, India has
shown a commendable increase in the
ecommerce industry in the last couple of years,
thereby hitting the market with a boom.
Though the Indian online market is far behind
the US and the UK, it has been growing at a
fast page.

Further, the addition of discounts, coupons,
offers, referral systems, 30days return
guarantee, 1-7 days delivery time, etc. to the
online shopping and the E-Market have added
new flavors to the industry.

SWOT analysis of online shopping in India:
Strengths Boundary less (global location)

1) Time saving

2) No time constraints

3) Direct communication with consumer

4) Simple and easier exchange of information
5) Lowers transaction cost

6) Easy arrangement of products

7) No physical company set up

8) Easy transactions

9) Niche products

10) Low operating cost

11) Time saving

12) Weaknesses and other

0 Security o Fake websites o Fraud o Fewer
discounts and bargaining o Long delivery
timing o No idea about quality and physical
condition Of The product o Limitation of
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products o Lack of personal services o More
shipping cost o Limited exposure o Limited
advertising o Customer’s Satisfaction

Opportunities

0 Changing trends o New technologies o
Global expansion o High availability (24 hour
and seven days a week) o Wide business
growth o Cut down on local competition o
Advertising

Threats

0 Competitors o Changes in environment, law
and regulations o Innovation o Privacy
concerns

o Fraud

0 Risk

Conclusions

The future of E-Commerce is difficult to
predict. There are various segments that would
grow in the future like: Travel and Tourism,
electronic appliances, hardware products and
apparel. There are also some essential factors
which will significantly contribute to the boom
of the ECommerce industry in India i.e.
replacement guarantee, M-Commerce services,
location based services, multiple payment
option, right content, shipment option, legal

requirement of generating invoices for online
transactions, quick Service, T & C should be
clear & realistic, the product quality should be
same as shown on the portal, dedicated 24/7
customer care centre should be there.
Wholesalers can take advantage of E-
Commerce who are capable of establishing
contractors with reputed producers and linking
their business with the on- line. Producers can
also linking themselves with on-line, by giving
better information about their products to the
other links in the business chain and by a
having a brand identity. On the behalf of above
said reports and experts view showed that the
future of e-commerce in India would be bright
in the upcoming years if all essential factors
would be implemented.
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ABSTRACT

Climate change is one of the greatest challenges facing the agricultural sector today. Changing weather patterns,
extreme weather events, and other climate change impacts can significantly affect crop yields, livestock production,
and other aspects of agricultural systems. These impacts, in turn, can affect livelihoods, food security, and other social
and economic outcomes, particularly in vulnerable populations. To address these challenges, researchers and
policymakers have explored a variety of strategies for promoting climate resilience in agriculture. These strategies
include promoting climate-resilient agriculture, improving access to markets and financial services, investing in social
protection programs, and strengthening disaster risk reduction. By understanding the impacts of climate change on
agriculture and developing strategies for resilience, we can work to promote more sustainable and equitable
agricultural systems that support food security and livelihoods in the face of changing weather patterns. This paper
reviews current research on the impacts of climate change on agriculture and explores strategies for promoting climate
resilience in the agricultural sector. The objective of this paper is to provide policymakers, researchers, and other
stakeholders with a better understanding of the challenges facing agriculture in the face of climate change and to
identify effective strategies for addressing these challenges.

Introduction

In last five years in India we have experienced
a range of extreme weather events over the past
five years, including severe heat waves, floods,
and cyclones. In 2019, India experienced its
highest-ever recorded temperature of 48
degrees Celsius. The country has also
experienced significant rainfall variability, with
some regions experiencing drought while
others face flooding. These extreme weather
events are attributed to climate change, which
IS exacerbating natural variability in the
climate.India has made significant strides in
renewable energy over the past five years. In
2019, renewable energy accounted for 23% of
the country's electricity generation capacity, up
from 13% in 2015. The country has set a target
of achieving 175 GW of renewable energy
capacity by 2022, including 100 GW of solar,
60 GW of wind, 10 GW of bioenergy, and 5
GW of small hydro power.Sustainable
Agriculture: India is home to the largest
number of small and marginal farmers in the
world. Over the past five years, the country has
taken steps to promote sustainable agriculture
practices, including organic farming and the
use of natural pesticides and fertilizers. The
government has launched several schemes to
support sustainable agriculture, including the
Paramparagat Krishi Vikas Yojana and the

Pradhan Mantri Fasal Bima Yojana.Air
Pollution: India continues to face significant air
pollution challenges. In 2020, India was home
to 22 of the world's 30 most polluted cities.
The country has taken steps to address air
pollution, including the implementation of the
National Clean Air Programme and the
introduction of Bharat Stage VI emission
standards for vehicles.Forests and Biodiversity:
India is home to a rich diversity of wildlife and
ecosystems, including the  Himalayas,
mangroves, and tropical forests. The country
has taken steps to protect its forests and
biodiversity over the past five years, including
the launch of the National Biodiversity Act and
the National Afforestation Programme.Many of
the papers reviewed the impacts of climate
change on agriculture and identified strategies
for adaptation and mitigation. For example,
Azizi et al. (2021) analyzed global data and
found that climate change is already having
negative impacts on agriculture, including
reduced crop yields and increased frequency of
extreme weather events. They recommended a
range of mitigation strategies, including
reducing greenhouse gas emissions and
increasing use of renewable energy sources.

Babu et al. (2015) specifically examined the
impacts of climate change on agriculture in
India, which is particularly wvulnerable to
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climate change due to its reliance on rain-fed
agriculture. They identified a range of
adaptation measures that could help farmers
cope with changing weather patterns, including
crop diversification, use of drought-resistant
crops, and improved water management.

Other papers examined the role of agriculture
in mitigating climate change. Smith et al.
(2014) reviewed the potential for reducing
greenhouse gas emissions from agriculture,
forestry, and other land use activities, including
reducing deforestation and increasing soil
carbon sequestration. Jagadish et al. (2010)
focused specifically on rice production and
found that temperature increases associated
with climate change could reduce yields, but
that changes in planting times and varieties
could mitigate these impacts.

Several papers also examined the importance
of considering the social and economic
dimensions of climate change and agriculture.
For example, Eakin and Bojérquez-Tapia
(2008) used a multicriteria decision analysis to
explore the vulnerability of households to
climate change impacts, highlighting the need
to consider factors such as income and
education levels in adaptation planning.
Overall, these papers highlight the urgent need
for action to address the impacts of climate
change on agriculture and to develop strategies
for adaptation and mitigation. They also
underscore the importance of taking a holistic
approach that considers the social, economic,
and environmental dimensions of these issues.

Here are some of the Objectives of the study.
1.Assessing the impacts of climate change on
agriculture: This objective would involve
examining the effects of changing weather
patterns and extreme weather events on crop
yields, livestock production, and other aspects
of agricultural systems.

2.l1dentifying strategies for adaptation: This
objective would focus on developing and
testing measures that could help farmers cope
with the impacts of climate change, such as
crop diversification, improved irrigation
practices, and use of drought-resistant crop
varieties.

3.ldentifying strategies for mitigation: This
objective would focus on developing and
testing measures that could reduce greenhouse

gas emissions from agriculture, such as
reducing fertilizer use, improving livestock
management, and adopting conservation tillage
practices.

4.Analysing the social and economic
dimensions of climate change and agriculture:
This objective would involve examining the
ways in which climate change affects
livelihoods, food security, and other social and
economic outcomes, and exploring strategies
for addressing these impacts.

5.Developing and testing integrated
approaches: This objective would involve
developing and testing integrated approaches
that combine adaptation and mitigation
strategies in ways that maximize benefits and
minimize trade-offs.

Literature Review On Climate Change
Agriculture And Sustainability

Here is a brief literature review on climate
change and sustainability:

1."Climate Change, Sustainability, and the
Humanities" by Michael Hamburger (2018):
This article discusses the role of the humanities
in addressing climate change and promoting
sustainability. Hamburger argues that the
humanities can help us understand the social
and cultural dimensions of climate change, and
can offer insights into the ethical and moral
implications of our actions.

2."Climate Change, Sustainability, and the
Need for a New Culture” by David Orr (2017):
This article discusses the need for a cultural
shift in order to address climate change and
promote sustainability. Orr argues that our
current culture is based on an unsustainable
model of growth and consumption, and that we
need to develop a new culture that values
sustainability and resilience.

3."Climate Change, Sustainability, and the
Green Economy" by Paul Hawken (2015): This
article discusses the role of the green economy
in addressing climate change and promoting
sustainability. Hawken argues that the green
economy offers opportunities for economic
growth and job creation while also reducing
greenhouse gas emissions and promoting
sustainable practices.

4."Climate Change, Sustainability, and the
Role of Education™ by Arjen Wals (2014): This
article discusses the role of education in
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addressing climate change and promoting
sustainability. Wals argues that education can
help individuals and communities understand
the complex issues related to climate change
and sustainability and provide the skills and
knowledge needed to promote sustainable
practices.

5."Climate Change, Sustainability, and the
Role of Business" by Stuart Hart (2013): This
article discusses the role of business in
addressing climate change and promoting
sustainability. Hart argues that businesses can
play a critical role in developing sustainable
practices and technologies, and can help to
create new markets for sustainable products
and services.

6."Climate change impacts on agriculture and
their mitigation: a global analysis" by Ghasem
Azizi, Asghar Fallahpour, and Habibollah
Fallahpour. 2021

This paper was published in the journal
Environmental Science and Pollution Research
in 2021. The authors conducted a global
analysis of the impact of climate change on
agriculture and proposed mitigation strategies
to reduce the impact. They reviewed the
scientific literature on the impact of climate
change on agriculture and found that it can
affect crop yields, water availability, and soil
health. They proposed mitigation strategies
such as the use of climate-resilient crops,
sustainable agricultural practices, and efficient
irrigation systems to reduce the impact.
7."Adaptation of Agriculture to Climate
Change: The Need for Change™ by Christos
Zoumides, Kyriacos Kyriacou, and George
Boustras.

This paper was published in the journal
Sustainability in 2018. The authors examined
the need for adaptation to climate change in
agriculture and highlighted the importance of
implementing sustainable agricultural
practices. They reviewed the scientific
literature on the impact of climate change on
agriculture and proposed adaptation strategies
such as the use of drought-resistant crops,
conservation agriculture, and improved water
management.

8."Climate Change and Agriculture in India:
Impacts and Adaptation” by S. Suresh Babu,
B.K. Anitha, and P. Raghavendra Rao.

This paper was published in the journal
Mitigation and Adaptation Strategies for
Global Change in 2015. The authors examined
the impact of climate change on agriculture in
India and proposed adaptation strategies to
reduce the impact. They reviewed the scientific
literature on the impact of climate change on
agriculture in India and found that it can affect
crop yields, water availability, and soil health.
They proposed adaptation strategies such as the
use of climate-resilient crops, improved water
management, and sustainable agricultural
practices.

9."Climate change impacts on agriculture in
sub-Saharan Africa: a review of the scientific
literature” by M. Adnan H. Khan and Jacob
Ricker-Gilbert.

This paper was published in the journal
Climatic Change in 2018. The authors
reviewed the scientific literature on the impact
of climate change on agriculture in sub-
Saharan Africa and proposed adaptation
strategies to reduce the impact. They found that
climate change can affect crop yields, water
availability, and soil health in sub-Saharan
Africa. They proposed adaptation strategies
such as the use of drought-resistant crops,
improved water management, and sustainable
agricultural practices.

10."Climate Change and Agriculture: A
Review of Impacts and Adaptations” by Rattan
Lal.

This paper was published in the journal Critical
Reviews in Plant Sciences in 2018. The author
provided a comprehensive review of the impact
of climate change on agriculture globally and
proposed adaptation strategies to reduce the
impact. The author reviewed the scientific
literature on the impact of climate change on
agriculture and found that it can affect crop
yields, water availability, and soil health. The
author proposed adaptation strategies such as
the use of climate-resilient crops, improved
water management, and sustainable agricultural
practices.

Methodology

For analyzing the data and to support the
objectives data has been collected from various
secondary sources like reports and documents
of the Government.Data has been presented on
Extreme weather and Global Warming and
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how it is impacting the GDP of India for
coming 45 years. How climate change is
affecting Agriculture and what would be the
future of Agriculture in India is also presented
for analysis.

Analysis and Interpretation

Climate change is causing an increase in the
frequency and intensity of extreme weather
events, such as heatwaves, floods, droughts,
and hurricanes. These events can cause
significant damage to infrastructure, homes,
and natural ecosystems, leading to economic
and social impacts.

Figure 1: Extreme Weather with global
warming
More frequent extreme weather with global warming

10-year | Degrees of global warming:
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10year +1.5°C (Paris Agreement)
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10year . B0 exceed +2 °C)
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I
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Times more frequent than pre-industrial era

Source

https://dcecm.iitd.ac.in/Impact_of _climate_cha
nge_on_indian_economy.pdf

As global temperatures rise, ice sheets and
glaciers are melting, causing sea levels to rise.
This can lead to coastal flooding, erosion, and
saltwater intrusion, which can affect coastal
communities, habitats, and infrastructure.
Climate change is causing changes in
precipitation patterns, leading to more frequent
and intense rainfall in some areas and drought
in others. This can impact agriculture, water
availability, and human health. Climate change
is causing shifts in the distribution and
abundance of plant and animal species, leading
to biodiversity loss. This can affect the
functioning of ecosystems, food security, and
human well-being. It can impact human health
directly, through extreme weather events and
heat waves, and indirectly, through changes in
the distribution of disease vectors such as
mosquitoes and ticks. Air pollution, which is
exacerbated by climate change, can also impact
human health. Global warming is also resulting
in a sharp fall in the country’s GDP. If we
compare the GDP of India with other countries
for the coming 45 years it is falling down
steeply.

Table 1. Impacts of Global Warming (3°C) on the World GDP (% Change/Year)

Country 2027 2037 2047 2067 Long Run
Australia -0.051 -0.107 -0.172 -0.326 -1.083
MNew Zealand 0.043 0.073 0.087 0.073 -0.798
Rest of Oceania -0.452 -0.924 -1.422 -2.470 -5.171
China -0.205 -0.438 -0.692 -1.247 -2.918
Hong Kong -0.356 -0.765 -1.216 -2.205 -5.288
Japan -0.042 -0.100 -0.173 -0.356 -1.335
South Korea -0.025 -0.071 -0.136 -0.313 -1.498
Mongolia -0.214 -0.415 -0.631 -1.105 -2.710
Taiwan -0.535 -1.121 -1.740 -3.034 -5.978
Rest of East Asia -0.819 -1.752 -2.752 -4.849 -9.490
Brunei Darussalam -0.372 -0.815 -1.308 -2.385 -5.563
Cambodia -1.175 -2.439 -3.758 -6.482 -12.101
Indonesia -1.242 -2.594 -4.020 -6.973 -13.267
Laos -1.039 -2.164 -3.342 -5.765 -10.621
Malaysia -1.91 -2.293 -3.568 -6.229 -12.118
Philippines -1.206 -2.592 -4.093 -7.275 -14.798
Singapore -0.905 -1.958 -3.106 -5.562 -11.652
Thaland -0.766 -1.605 -2.500 -4.401 -9.243
Vietnam -0.802 -1.636 -2.500 -4.276 -7.959
Rest of Southeast Asia -1.342 -2.767 -4.237 -7.234 -12.924
Bangladesh -0.854 -1.671 -2.491 -4.142 -7.591
India -1.023 -2.099 -3.222 -5.532 -10.351
-1.537 -2.628 -5.731

Nepal -0.505 -1.012
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Source Kompas et al 2018

This can have a significant economic impacts,
including damage to infrastructure, losses in
productivity, and increased costs associated
with adaptation and mitigation measures.
Overall, climate change is a significant global
challenge that requires urgent action to mitigate
its impacts and adapt to its effects.

Challenges in Climate Change

1.Political Will: Addressing climate change
requires political will and leadership at both the
national and international levels. However,
many countries have different priorities, and
there are challenges in reaching a global
consensus on how to address climate change.
2.Economic Barriers: There are significant
economic barriers to addressing climate
change, including the high costs of renewable
energy, the costs of transitioning to a low-
carbon economy, and the potential impact on
jobs and economic growth.

3.Technological  Limitations: There are
technological limitations in terms of the
availability and scalability of clean energy
technologies, as well as the development of
new technologies to address climate change.
4.Lack of Awareness: There is a lack of
awareness among the public about the impacts
of climate change and the need to take action.
Education and awareness-raising campaigns
are essential to build public support for climate
action.
5.Inequality:
disproportionately affects vulnerable
populations, including low-income
communities, indigenous people, and those in
developing countries. Addressing climate
change requires a just transition that takes into
account the needs and concerns of these

Climate change

groups.
6.International ~ Cooperation: ~ Addressing
climate  change  requires international

cooperation, as greenhouse gas emissions and
their impacts are global in nature. However,
there are challenges in reaching a consensus
among countries on climate policy, as well as
issues related to the distribution of costs and
benefits.

Overall, addressing climate change is a
complex and multifaceted challenge that
requires sustained effort and international

cooperation. While there are significant
challenges, there are also opportunities for
innovation and collaboration to create a more
sustainable future.

Population Per capita water availability

(Million) (m3/year)
1951 361 5177
1955 395 4732
1991 846 2209
2001 1027 1820
2025 1394 1341
2050 1640 1140
Saurce: Government of India, Ministry of Water Resources, 2009
Fig 2:How is climate Change affecting

Agriculture in India

1.Changes in Temperature: Climate change is
leading to an increase in temperatures, which
can affect crop growth and productivity.
Higher temperatures can cause heat stress in
crops, reducing vyields and affecting crop
quality.

2.Changes in Precipitation: Climate change is
also leading to changes in precipitation
patterns, including more frequent and intense
rainfall in some areas and drought in others.
This can affect crop vyields and water
availability, leading to crop failure and food
insecurity.

3.Water Awvailability: Climate change is
affecting water availability for agriculture, with
changes in rainfall patterns and increased
evaporation rates leading to water scarcity in
some regions. This can impact irrigation
systems and reduce crop yields.

4.Pests and Diseases: Climate change is
leading to changes in the distribution and
abundance of pests and diseases, affecting crop
health and productivity. This can also lead to
an increase in the use of pesticides, which can
have negative environmental and health
impacts.

5.S0il Health: Climate change is affecting soil
health, including nutrient availability and soil
moisture, which can impact crop growth and
productivity.

Overall, climate change is having a significant
impact on agriculture in India, with changes in
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temperature, precipitation, water availability,
pests, diseases, and soil health all affecting
crop growth and productivity. Adapting to
these changes and implementing sustainable
agriculture practices is essential to ensure food
security and livelihoods for farmers in India.

How to Improve

Improving agriculture in the face of climate
change requires a multifaceted approach that
involves implementing sustainable agriculture
practices, improving water management, and
building resilience to climate change. Here are
some ways to improve agriculture in the face
of climate change:

By examining the social and economic impacts
of climate change on agriculture and exploring
strategies for addressing these impacts,
researchers and policymakers can help to
promote more sustainable and equitable
agricultural systems that support food security
and livelihoods in the face of changing weather
patterns.

1. Sustainable  Agriculture  Practices:
Implementing sustainable agriculture practices
such as conservation agriculture, crop
diversification, and integrated pest
management can help improve soil health,
reduce greenhouse gas emissions, and increase
resilience to climate change.

2. Improving Water Management:
Improving water management, including
rainwater harvesting and efficient irrigation
systems, can help farmers adapt to changes in
precipitation patterns and reduce the impact of
droughts and water scarcity.

3. Promoting Climate-Resilient Crops:
Promoting climate-resilient crops such as
millets, sorghum, and pulses can help improve
food security and reduce the impact of climate
change on crop vyields.

4, Promoting Agroforestry: Agroforestry
practices such as planting trees on farms can
help improve soil health, reduce greenhouse
gas emissions, and provide additional sources
of income for farmers.

5. Access to Information and Technology:
Providing farmers with access to information
and technology, including climate-resilient
seeds and weather forecasts, can help them

make informed decisions and adapt to changes
in climate conditions.

6. Building Resilience to Climate Change:
Building resilience to climate change,
including  diversifying  income  sources,

improving access to credit and insurance, and
strengthening social safety nets, can help
farmers cope with the impacts of climate
change and reduce their vulnerability.

Overall, improving agriculture in the face of
climate change requires a comprehensive
approach involving implementing sustainable
agriculture  practices, improving  water
management,  promoting  climate-resilient
crops, promoting agroforestry, providing
access to information and technology, and
building resilience climate change.

Conclusion

Ultimately, the objective of a study on
agriculture and climate change would be to
improve our understanding of the complex
interactions between these two systems and to
identify strategies for promoting sustainable
and resilient agricultural systems in a changing
climate. Climate change can affect soil quality
through factors such as erosion, nutrient
depletion, and changes in  microbial
communities. Examining these and other
impacts of climate change on agriculture can
help researchers and policymakers develop
strategies for adapting to changing weather
patterns and mitigating the effects of climate
change on agricultural systems. Such strategies
might include developing drought-resistant
crop varieties, improving irrigation practices,
and promoting sustainable farming practices
that help to build soil health and resilience.
Developing and testing measures that could
help farmers cope with the impacts of climate
change, such as crop diversification, improved
irrigation practices, and use of drought-
resistant crop varieties.

Managerial Implication

Developing and testing measures that could
help farmers cope with the impacts of climate
change is an important objective of many
studies on agriculture and climate change.
Some of the strategies that researchers have
explored include:
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1.Crop diversification: Planting a variety of
crops can help farmers to reduce their risks in
the face of changing weather patterns. For
example, planting a mix of crops with different
nutrient needs can help to maintain soil health
and fertility over time, while planting drought-
resistant crops alongside more water-intensive
crops can help to manage water resources more
effectively.

2.Improved irrigation practices: Efficient
irrigation practices can help farmers to use
water more effectively and reduce their
vulnerability to droughts and other water-
related impacts of climate change. Strategies
such as drip irrigation, rainwater harvesting,
and crop rotation can all help to reduce water
use and increase crop Yyields.

3.Use of drought-resistant crop varieties:
Planting crop varieties that are better adapted
to drought conditions can help farmers to
maintain productivity in the face of changing
weather patterns. For example, researchers
have developed drought-resistant varieties of
maize, rice, and other crops that can thrive in
dry conditions.

4.Use of cover crops: Planting cover crops can
help to improve soil health and fertility, reduce
erosion, and increase water retention in the
soil. Cover crops can also help to reduce
greenhouse gas emissions by sequestering
carbon in the soil.

5.Improved weather forecasting: Improved
weather forecasting can help farmers to plan
their planting and harvesting schedules more
effectively, reducing their exposure to extreme
weather events such as droughts, floods, and
storms.

By developing and testing these and other
measures, researchers and policymakers can
help to support farmers in coping with the
impacts of climate change and promoting more
sustainable and resilient agricultural systems
examining the ways in which climate change
affects livelihoods, food security, and other
social and economic outcomes, and exploring
strategies for addressing these impacts
Examining the ways in which climate change
affects livelihoods, food security, and other
social and economic outcomes, and exploring
strategies for addressing these impacts is an
important objective of many studies on
agriculture and climate change. Some of the

ways in which climate change can affect
livelihoods and food security include:
1.Reduced agricultural productivity: Changing
weather patterns can lead to reduced
agricultural productivity, which can in turn
lead to food shortages and decreased incomes
for farmers.

2.Increased food prices: Reduced agricultural
productivity can lead to higher food prices,
making it more difficult for low-income
households to access nutritious foods.
3.Increased health risks: Climate change can
increase the risk of food-borne illnesses and
malnutrition, particularly among vulnerable
populations such as children and pregnant
women.

4.lmpacts on rural communities: Climate
change can disproportionately affect rural
communities, which may be more dependent
on agriculture for their livelihoods and may
have fewer resources to cope with the impacts
of changing weather patterns.

5.Impacts on gender and social equity: Climate
change can exacerbate existing gender and
social inequities, particularly in rural areas
where women may be more vulnerable to the
impacts of changing weather patterns.
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CONTRIBUTION OF TOURISM INDIAN INDUSTRY IN INDIAN ECONOMY
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ABSTRACT

Tourism is the collection of activities, services and industries that delivers a travel experience,including transportation,
accommodation, eating and drinking establishments, retail shops, entertainment business and other hospitality services
provided for individuals or groupstravelling away from home. In India, the growth of the tourism industry has a
multiplier effectin the economic development of the country. Tourism not only adds to the country’s GDP, butalso
generates a lot of employment and helps seeing the citizens living mirthfully. Therefore, tourism sector can be
instrumental for the sustainable development of national wealth. It has the potential to stimulate other economic
sectors through its backward and forward linkages and cross-sect oral synergies with sectors like agriculture,
horticulture, poultry, handicrafts, transport, construction, floriculture etc. Tourism has been making a revolutionary
and significant impact on the world economic scenario. It has become the fastest growing service industry in the
country with great potentials for its further expansion and diversification, it hasdirect and indirect chain link with
several sector of an economy. Tourism has both positive and negative far reaching impact on economic, social,

political and environment face of India.

Keyword: Environment, Employment, Economic Development, Tourism ,GDP

Introduction

Tourism may be a quickly developing industry
of the world. It is picking up widespread
acknowledgment as a strong motor for
comprehensive socio financial improvement
because of the business openings it made and
the infrastructure improvement as a result of it.
It has the planned to motivate other financial
indicators through its forward and in reverse
linkages. Too it has the capacity to generate
more work due to its multiplier impact within
the economy. Tourism in India has created
gradually over the long time. Tourism being
the interaction between the tourists and the host
societies, not only the socio-economic
conditions of host communities change, but
also their value system improves clarified that
tourism brings changes in individual and
collective value systems, behavioural patterns,
social structures, life style of people and their
quality of life. Leavitt (2003) also mentioned
that tourism influences the socio-economic
conditions of a community by increasing racial
and cultural tolerance, creating new
employment opportunities, developing
infrastructural facilities, and by contributing to
its overall economic development.

Economic Growth

Today, tourism in India has become an
important part of the economy contributing
substantially to the inclusive and sustainable
development of the country. India has
succeeded in becoming the most preferred

destination amongst domestic and overseas
travellers. Tourism exposes international
travellers to India’s philosophy of unity in
diversity. Over years the tourism sector has
been instrumental in generating foreign
exchange, creating employment opportunities,
and generating household income for Indians,
as it has in many other developing economies.
It has brought the opportunity of infrastructure
development and helped in regional and
economic development. Thus, the development
of the tourism sector appears to have been as
important as the development of other sectors
of the Indian economy.

Present Scenario of Impact of Tourism
Industry on Indian Economy

As per recent scenario, amid the outbreak of
the pandemic, “COVID-19”, we all have seen a
huge decline in the tourism industry and thus in
the economy of the countries. Because of this
outbreak all tourism industry has suffered a lot,
recently Navarra started and that was a big
time for an up liftmen in the tourism of states
as devotees used to travel from one pilgrimage
place to another which in turn increased
tourism and thus improved economy but
because of this pandemic no movement of
people were allowed and even at this time no
improvement in the tourism industry was seen
and thus it all affected the economy of the
country and as a result decreased the GDP.As a
preventive measure to avoid outbreak of
“COVID-19” all domestic and international

National Conference on Innovative Research in Humanities, Commerce and Science for sustainable

Development [13 April 2023]

115



Vidyabharati International Interdisciplinary Research Journal

ISSN 2319-4979

flights were cancelled which led to a huge loss
in the airlines industry and all this had a
negative effect on the economy of the country.

Significance of the study

The study will help us to find out the impact of
tourism on economic development in India.
The tourism sector has 9.2% contribution in
GDP and the regulation of the Indian society.
The impact that find out throughout the study
that more beneficial and effective in nature of
the tourism industry in India. Development and
growth are definite term of two factor which
regulates of the impact of tourism on economic
development in India and moredevelopmental
factor in the Indian country.

The Objective of the study

1. To know the significant role of tourism
sector for Indian economy.

2. To enhanced the tourism industry for the
wealth and employment creation.

3. To spread the awareness for the role of
economy growth by tourism sector.

The Study area

The research has been conducted on Indian
level tourism sector based on the secondary
data where the study on the impact of
tourism on economic development in India.
The mainmotive is to know the significant role
of tourism sector for Indian economy and
spread the awareness for the role of economy
growth by tourism sector where every sector
will enhance the tourism industry for the
wealth and employment creation.

Methodology

The present study is based on the secondary
data published by various agencies and
organizations which is based on secondary
data. The present study makes use of data and
information provided by, UNWTO, Ministry of
Tourism, Ministry of Statistics and Programme
Implementation, Newspapers, Research paper
and Articles, Magazines, Books, Economic
journals and Internet etc.

Positive Impacts

Creating Income and Employment:

Tourism in India has emerged as an instrument
of income and employment generation, poverty
alleviation and sustainable human
development. It contributes 6.23% to the
national GDP and 8.78% of the total

employment in India. Almost 20 million people
are now working in the India’s tourism
industry.

Source of Foreign Exchange Earnings:
Tourism is an important source of foreign
exchange earnings in India. This has
favourable impact on the balance of payment
of the country. The tourism industry in India
generated about US$100 billion in 2008 and
that is expected to increase to US$275.5
billion by 2018 ata 9.4% annual growth rate.

Preservation of National Heritage and
Environment:

Tourism helps preserve several places which
are of historical importance by declaring them
as heritage sites. For instance, the Taj Mahal,
the Quota Minar, Ajanta and Ellora temples,
etc, would have been decayed and destroyed
had it not been for the efforts taken by Tourism
Department to preserve them. Likewise,
tourism also helps in conserving the natural
habitats of many endangered species.

Developing Infrastructure:

Tourism tends to encourage the development
of multiple-use infrastructure that benefits the
host community, including various means of
transports, health care facilities, and sports
centres, in addition to the hotels and high-end
restaurants that cater to foreign visitors. The
development of infrastructure has in turn
induced the development of other directly
productive activities.

Promoting Peace and Stability:

Honey and Gulping (2009) suggests that the
tourism industry can also help promote peace
and stability in developing country like India
by providing jobs, generating income,
diversifying the economy, protecting the
environment, and promoting cross-cultural
awareness. However, key challenges like
adoption of regulatory frameworks,
mechanisms to reduce crime and corruption,
etc, must be addressed if peace-enhancing
benefits from this industry are to be realized.

Negative Impact

Undesirable Social and Cultural Change:
Tourism sometimes led to the destruction of
the social fabric of a community. The more
tourists coming into a place, the more the
perceived risk of that place losing its identity.
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A good example is Goa. From the late 60's to
the early 80's when the Hippy culture was at its
height, Goa was a haven for such hippies.
Here they came in thousands and changed
thewhole culture of the state leading to a rise in
the use of drugs, prostitution and human
trafficking. This had a ripple effect on the
country.

Increase Tension and Hostility:

Tourism can increase tension, hostility, and
suspicion between the tourists and the local
communities when there is no respect and
understanding for each other’s culture and way
of life. This may further lead to violence and
other crimes committed against the tourists.
The recent crime committed against Russian
tourist in Goa is a case in point.

Creating a Sense of Antipathy:

Tourism brought little benefit to the local
community. In most all-inclusive package tours
more than 80% of travellers’ fees go to the

airlines, hotels and other international
companies, not to local businessmen and
workers.  Moreover, large hotel chain

restaurants often import food to satisfy foreign
visitors and rarely employ local staff for senior
management  positions, preventing local
farmers and workers from reaping the benefit
of their presence. This has often created a
sense of antipathy towards the tourists and the
government.

Adverse Effects on
Ecology:

One of the most important adverse effects of
tourism on the environment is increased
pressure on the carrying capacity of the
ecosystem in each tourist locality. Increased
transport and construction activities led to large
scale deforestation and destabilisation of
natural landforms, while increased tourist flow
led to increase in solid waste dumping as well
as depletion of water and fuel resources. Flow
of tourists to ecologically sensitive areas
resulted in destruction of rare and endangered
species due to trampling, killing, disturbance of
breeding habitats. Noise pollution from
vehicles and public address systems, water
pollution, vehicular emissions, untreated
sewage, etc. also have direct effects on bio-
diversity, ambient environment and general
profile of tourist spots.

Environment and

Conclusion

Tourism industry in India is growing and it has
vast potential for generating employment and
earning large amount of foreign exchange.
Eco-tourism needs to be promoted so that
tourism in India helps in preserving and
sustaining the diversity of the India's natural
and cultural environments. Tourism in India
should be developed in such a way that it
accommodates and entertains visitors in a way
that is minimally intrusive or destructive to the
environment and sustains & supports the native
cultures in the locations it is operating in.
Moreover, since tourism is a multi-dimensional
activity, and basically a service industry, it
would be necessarythat all wings of the Central
and State governments, private sector and
voluntary organizations become active partners
in the endeavour to attain sustainable growth in
tourism if India is to become a world player in
the tourism industry.
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ABSTRACT

Biotechnology has been used since centuries by scientists to enhance production and quality of food and medicine. This
is although a new field but has immense potential and is rapidly growing and being applied to living organisms. It has
many benefits in one hand and in other many hidden risks which are still not known. Modern biotechnology is still
considered as a new technology and the advancement in these areas have been so rapid, it has been the object of some
doubts, fears, concerns as well as an intense and divisive debate worldwide on the potential risks to human health, the
environment and society. Jacques Diouf, the FAO Director-General, in the foreword of the FAO Ethic Series (FAO
2001), mentioned that technological advances and organizational changes affecting food and agriculture systems over
the past years have been both radical and rapid; their repercussions, however, will be felt for a long time to come and,
in many cases, the consequences may be irreversible. The development of biotechnology has triggered many ethical
and social reactions from the public opinion, the media and non-governmental organizations. The aim of this paper is
to provide some insights into the ethical concerns, dilemmas and trade-offs that have been expressed concerning
biotechnology in the last few years related to Genetically Modified Crops, whose procurement, production, storage
and use by biotechnology has raised general attention.

Keywords: Biotechnology, genetically modified organisms, natural genetic resources.

Introduction

Today Biotechnology has provided the
knowledge and means to change the world
around us by finding means to enhance
production, improve quality, reduce diseases,
new genetic combination, reduce cost, etc. The
ethical implications of these recent and
accelerated developments have generated
intense public debate in various parts of the
world whether such changes are required for
the betterment of humanity and natural world
or not.

Genetically Modified Food (GMF) means any
food containing or derived from a genetically
engineered  organism®.Genetically modified
crops (GM crops) are plants used in
agriculture, the DNA of which has been
modified using genetic engineering techniques.
The majority of the Biotech-crops available on
the global market have been genetically
manipulated to express one of these basic
traits: resistance to insects or viruses, tolerance
to certain herbicides and nutritionally enhanced
quality. Genetic Modification is also done to
increase nutritional value, bioremediation and
for other purposes like production of
pharmaceutical agents, biofuels etc.

The emergence of agricultural biotechnology
has created social and ethical contradictions.

The widespread debate exists as to how
biotechnology can be used for planting high
quality high yield crops while protecting eco-
system and human health.

Method
The data has been collected from 30 research
papers/articles from secondary sources like
journals, news papers, magazines, articles ,
books etc.

Discussion

In a study on “Genetically modified crops
Issues and challenges in the context of India™
the issues of concern related to GM crops
were:

Human health risk, Environmental safety
concern, Access and IPR, Ethical concerns
related to mixing of genes, Safety assessment
and apprehension that target pest would grow
resistant to BT toxin with time.

In another study “Farmer’s resounding no to
BT Brinjal™®, it was concluded that GM
technology would take care of only few
selected insects. There will still be problem of
destruction of crops from other insects who are
not taken care by this technology. Other issues
which were discussed include: rights of non-
GM farmers against GM-farmers; cost
recovery of BT seeds; Patent infringement;
Litigation.
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In “Ubergene Cometh™ the decline in fertility
and milk yield of cattle due to GM cottonseed
cattle feed was studied.

Biotech companies use terminator technology
to link a terminator trait to the seeds that they
sell to farmers, so that the farmers must buy
new GM seeds every season because their crop
yields only sterile seeds. This is yet another
ethical problem with the way that companies
control the farmers who use their
technologies.’

There are many scientists who argue that
genetic engineering in agriculture is the best
way to solve many issues of poverty, food
security, environmental harm, and the need for
increasing competitiveness in sales, but others
raise ethical issues regarding the health of the
people who consume the genetically modified
products, the possible harm to the environment,
the depredation of the welfare of the farmers
and their food security, and the general
introduction of engineering into mainstream
use in society.®

A few arguments that have been laid down
against the allowing of patents for certain
biotechnology inventions (specifically genetic
material and life forms) include: ’

Genetic alteration of life forms is immoral, and
allowing patents for these inventions leads to
the ownership and commercialization of life,
and reduces life forms to ‘products of
manufacture’;

e Human, animal and environmental safety
might be compromised in the development
and subsequent use of these inventions;

e Allowing patents for certain life forms and
genetic material may lead to unauthorized
exploitation of a country's natural
resources;

e Allowing patents for certain life forms and
genetic material may be insensitive to the
beliefs of indigenous populations and may
exploit their knowledge; and

e It also discourages disclosure of
information and collaboration between
researchers.

Gene Use Restriction Technologies (GuRTS) -
coined "Terminator" technologies by the
Canadian group RAFI (now the ETC Group) -
aiming at creating sterile plants, "would deny

the farmers their ancient right to save and
exchange seeds from previous harvests” (The
Corner House UK, 1999)%. This has lead to
more classical economic arguments such as
corporate control threatening farm livelihoods
of the very poor. The “Terminator” argument
has been very influential in countries such as
India, where monopoly on a living organism is
seen as unacceptable and where seeds saving,
exchange and re-planting are identified as
farmers' rights (De Castro et al., 2003)°.

In Europe, GM food is considered to combine
three major negative perceptions
(Eurobarometer, 2005)*%: many consider it is
not useful, morally unacceptable and a risk for
society.

Bio safety concerns for the release of GMOs in
the environment have been a major issue in the
European public mind while, by contrast, they
are of little concern to Asian consumers from
China, Indonesia and the Philippines (Hoban,
2004)1.

GMOs are novel products which, when
released, may cause ecosystems to get polluted
unintentionally and may also result from out-
crossing with wild populations. GMOs may get
released in the environment and pose several
risks such as transgene instability, transfer to
weeds, persistence of transgene in the
environment, loss of biodiversity, changes in
soil ecology, generation of new live viruses etc.
There is a concern among people that extensive
use of GM crops / foods will lead to loss of our
biodiversity. GM crops could compete or breed
with wild species threatening biodiversity.

It has been demonstrated scientifically that GM
crops transfer their genes to soil fungi and
bacteria. The affected fungi and bacteria then
behave in abnormal ways and diminish their
function in breaking down organic material,
which makes nutrients available to plants. The
soil becomes progressively less fertile. After a
few seasons of planting GM crops, the soil will
not be able to host any other conventional crop.
If farmers wish to switch back to conventional
crops, it could take a whole season to
rehabilitate the soil. Hence, the economic
consequences are unfavorable besides the
added cost of nutrients and fertilizers which are
necessary to regenerate the soil.
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Ethical Issues Studied By Various

Researchers Are:

Environmental

uncertainities

Scientific uncertainities

SN | EFFECT NAME OF
AUTHOR/YEAR
1 possible risks of Manual for
GMOs to human Assessing
health and Ecological &

environment

Human Health
of Genetically

Modified
Organisms 1998
Fagan 2000
Ho 2001
Hoban, 2004
2 Inadequacies of Van Dommelen
scientific risk 1996 #
assessment as a Wynne 1992%
mean of predicting Stirling 2000%
and assessing the
likely consequences
of new technologies
3 | ‘Theoretical harm’ | Heinemann 1997%

of GMOs release
into the
environment, if it
did occur, would
be very extensive,
perhaps delayed,
costly and difficult
or impossible to
remedy

Ho 1998/1999
Epstein 1998%°

Consumer’s right to Food and safety

SN | EFFECT NAME OF
AUTHOR/YEAR
1 Right of consumers | BABAS 1999

to have their health
protected from
possible hazards
derived from eating
GM food — Toxicity,
Allergenicity and
Nutritional Value

SN | EFFECT NAME OF
AUTHOR/YEAR

1 | Reduce or Change | BABAS 1999"
nature’s Philips 1994"
biodiversity Third World

Network 1995

2 | Upset balance of | FAO 2001"
nature

3 Create superweeds | Hails 2000

Kaiser 1999"

4 Creation of Hails 2000
disease causing Philips 1994
bacteria and Ho 1998/1999'8
viruses

5 | Increased NAS 1987%
resistance to LARRDIS 2009
pesticides Latha Jishnu 2009
antibiotics

6 GMO harming Hails 2000
non-target Goldberg & Tjaden
organisms 1990

Ho 1998/1999
Nayar Lola 2009

7 Transfer of LARRDIS 2009
Transgenes
through cross
pollination

Socio-economic uncertainties
SN | EFFECT NAME OF
AUTHOR/YEAR

1 Market monopoly by | Thompson 1997%°
big companies BABAS 1999

2 Impact on Thompson 1997
economies of BABAS 1999
developing countries

3 Ethical concerns Thompson 1997
about scientific BABAS 1999
purity, the social
function of science
and public trusts in
scientists

4 Inadequate safety LARRDIS 2009

assessment to catch
unpredictable and
imprecise effect of
GM crops

Information about
foods offered as GM
(Halal, VVegetarian,
Kosher etc.)

Hajj Mustafa
2001%

Batalion 2000*°
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Patenting
SN | EFFECT NAME OF
AUTHOR/YEAR
1 | patenting which Uzogara 20007
allows big
corporations to have
monopoly of

genetically modified
plants and animals
violates the sanctity
of life

2 Seeds are now
regarded as propriety
products, moreover
with the ‘terminator
gene’ technology
which renders the
seeds sterile

3 Infringement,
Litigation

Koch 1998%
Latha Jishnu 2009
Halford, Nigel G.
2003

Latha Jishnu 2009
De Castro et al.,
2003

Intrinsic concerns

SN | EFFECT NAME OF
AUTHOR/YEAR
1 Interference with BABAS 1999

nature- crossing of
natural species

2 Loss of Flora and LARRDIS 2009

Fauna
3 Morally Eurobarometer,
unacceptable anda | 2005

risk for society

Conclusion

Genetic Modified Crops should be investigated
in one to one basis for their risks and benefits
before commercialization. Both human health
and environment safety are of primary concern.
Scientists claim that GM foods will solve the
problem of world hunger and malnutrition.
Food scientists and technologists can support
the introduction of GM technologies provided
that issues of product safety, environmental
concerns, ethics and information are
satisfactorily addressed to so that the benefits
that this technology can confer become
available both to improve the quality of the
food supply and to help feed the world's
escalating population in the coming decades.
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Introduction

We all know this is an information Era. The
demand for information increases with the
demand of problems and their solutions. In an
information system, information is stored and it
is located and recovered when needed. The
collection of information should be systematic
so that it can be stored and recovered without
difficulty. Scientific information comprises
dissemination, organization, translation travel,
scientific information, scientific conferences
and symposia. A research scientist should keep
himself fully posted with all the work that is
being done in his field in other laboratories not
only in his country but also on other Countries
of the world otherwise he might be wasting his
time in duplicating

Keywords: Information, Research Objectives
of Research Paper:-

1)  To study role of information in research.
2)  Tostudy a role of e-techniques in
research.

Information is an important common
denominator for all organizational planning
and control. Information economics is the
study of the allocation of certain scarce
resources of an organization to achieve the best
decisions for that organization.

The demand for information relates directly to
the attitude towards progress. The strength of a
nation lien in this healthy curiosity to see what
more can be done. In an industrial economy
motivation leads to progress, and self-
satisfaction weakens men, industry and nations
alike.

Importance of information

Information helps in avoiding the duplication
of research. Information stimulates the thought
process of the users, particularly the scholars.
Information helps the scientists, engineers,
scholars etc. to get well informed with the
current advancement in their subjects, and to
keep them

Types of information

There are four types of information:

%. Factual. Factual information is information
that solely deals with facts.

. Analytical. Analytical information is the
interpretation of factual information.

&, Subjective. Subjective information is
information from only one point of view.

. Objective

Information systems

Information is the basic requirement indecision
making. The growth in size and complexity of
companies has emphasized the need for
improved information systems in recent years.
Some aspects are Information system theory
and design, man machine relationships,
language data processing, artificial intelligence,
mechanization of library process, non-
numerical applications of digital computers,
storage and retrieval, automatic publishing
command and control, information display, and
SO on.

Network planning can be adapted to electronic
data processing and this makes it possible for a
computer to be used. A computer can perform
the time analysis calculations and relate cost
and man power data to the detailed plan linking
these with management information to the
calendar scale and predicting when action must
occur and the resources must be available. The
computer is to do the job less expensively and
in a shorter time than is possible by human
efforts. These are not only the indirect benefits,
such as, making available real-time
information which enables and pronates correct
decisions being taken by management. The
benefits of a computer are.

Safety ;

Economy ;

Accuracy ;

Capacity to handle large volumes of
information ;

Partial interpretation ;

Legible, uniform results.

BBBEE
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The Problems of a computer are

&, The aura of mystery ;

%, Discipline and accuracy ;

&, Administrative problems ;

%, Access to the proper computer with the
proper programmes ;

%, Cost of developing new or modifying
programmes ;

%, Difficulties in using a poorly designed
programme. Physical storage of
information is effected by the following
means ;

&, Ultra high speed ; diodes, read-only —
storage ;

&, High speed immediate access : magnetic
core thin film;

&, Bulk immediate access : magnetic core ;

&, On-line direct access : magnetic drum, disc,
cartridge ;

&, Off-line magnetic tape, removable disc or

cartridge.

Computer — aided printing has recently made
possible an integration of two functions of
communication; primary publication and
secondary retrieval. The introduction of
automation to duplicate printed material
quickly has proved of great use, but this
appears to be only the beginning of further
innovations.

The computer which was invested at the end of
the second worldwar has worked wonders in
the scientific and technological world. It may
in future be the main information processor.
Computer speeds may increase to a level of
1000 million operations per second in the next
10 years. The future computers may be small,
powerful and inexpensive.

Roll of Library

There is an enormous amount of published
information concerning science and
technology. If all or even a significant part of
this information is made use of, it can be of
inestilnable  value. The library and
documentation department of the organization
should be charged with the responsibility of
locating and making available whatever
knowledge and experience may advance its
activities. A library and documentation service
1s sometimes called “Information Service”. The
library service secures, assembles, and presents
in usable form all the information that relates

to specific subject areas.

A general library serves the general public,
whereas a special library provides specific
information. A special library should be able to
produce information which may not even be
published. A special library for science and
technology maintains a regular and systematic
information service for the immediate and
foreseeable future needs of the enterprises. In
the last few years, the rate of growth of
scientific literature has been phenomenal.
Traditional methods of filling and indexing
have given place to mechanical devices, such
as notched or punched cards sorted by
electronic computers.

Scientific and technical libraries have been
established by government agencies, research
institutes,  professional  societies, trade
associations, hospitals, and so on. An ideal
library is planned and established as an integral
part an organization. The library should be an
independent department of the research
organization and its head should rank with the
heads of the other department. The chief of the
library must be given strong support to enable
the library to serve its purpose. The main
functions of a scientific-technical library are:

&, Collection of books, periodicals, and other
publications;

. Special subject references. Files and
indices;

&, Supply of currently published information

by personal notification, library bulletins,

special service publications, etc.;

Circulation of books and routing of

periodicals;

Filing and indexing of internal reports and

technical correspondence;

Reference services;

Compilation of bibliographies and

organization of reports;

Editorial assistance with publications;

Translation of foreign language

publications;

Personalized service

g B

gBE BB

&

Laboratory research should be preceded by an
adequate library  research. Important
discoveries are often made in the library and
subsequently tested in the laboratory. A
discovery is often a combination of old ideas
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which come to a person in library.

A science-technology librarian has to handle a
heterogeneous mass of specialized materials.
He should be familiar with the experience of
others in dealing with similar problems. The
planning of a library service is a challenge.
Book should be selected systematically so that
the broad purpose and interest of the
organization are served. The types of books
that are included in a science-technology
library are texts, monographs, handbooks,
encyclopedic works, dictionaries, and treatises
on scientific works.

E-Research Techniques

To-day a researcher being a human being has
weak teeth feeble claws, no horns, cannot fly
and cannot even run fast but nature has
compensated all these shortcomings by giving
us computer. It is because of computer that a
researcher can calculate his results very fast.
Computer in not only an extension of man’s
ability to computer but also help him in storing
and retaining data for further research.
Computer can even take logical decision on
various aspects of research. In fact the
computer has come up in such a big way that
its presence is felt in every sphere of research
like research in education, research in business,
research in trade research in industry, research
in medicine, research in banking research in
different services, etc. Following are the

capabilities of computer in the field of research
1)  Speed and accuracy

2)  Processing Capabilities to take logical
decisions for research

3)  Large and perfect memory relating to
research data.

4)  Versatility

5)  Automation

6)  Diligence

The above characteristics of computer machine
make it an excellent device but it is not an
intelligent device for research work till today
computers. An Introduction the discovery of
numbers which is considered as the greatest
achievement of modern knowledge, led to the
development of all kinds of modern calculating
machine. Today nobody can imagine a world
without numbers. It took thousands of years to
get the present system of computer knowledge.
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ABSTRACT

Mergers and acquisitions (M&A) are some of the most common and widely researched topics in banking and finance
sector. Corporate world is affected by the rapid technological advances and globalization. As a result, companies
across the world have faced tough competition in the state of unrest. These days, Indian banks have faced a lot of
challenges from declining of deposits, reduced growth of disbursed loans, mounting of NPAs, target to meet financial
inclusion, need for infusion of credit by the government, and increasing operational cost. In addition, public banks
have competition from private banks due to rapid business growth and the way they serve their customers. Several
acquisitions and mergers worldwide, even in India, seem to be driven by strategies from merger and acquisition
process in the banking sector. This study is aimed to review the status of recent mergers in banking. This study has
conducted a review of recent literature on merger and acquisition which have tested the theories, impact of mergers
and acquisitions on the performance of banks, and factors related to merger and acquisitions in Indian context. This
study has also attempted to know the challenges behind M&A of banks. The finding of the study suggests that success of
M&A relies on efficiency and productivity of employees to a great extent. Human resources of banks literally serve as
important factor to run operations properly.

Keywords: mergers and acquisitions, M&A, performance of banks, human resources, banking industry

impact of merger on various efficiency and
profitability parameters in this situation. This
study reviews the existing scenario of merger
in banking industry in India and challenges
related to merger and acquisitions.

Economic policy reforms have been started
across the world in the 1980s in which the
concept of “financial liberalization, economic
deregulation, and national integration” was
taken from developed countries. Meanwhile, a
lot of developing nations have witnessed a vast
growth in capital flows and international trade,
reserves of foreign exchange, technological
advancement in local businesses, and so on.
For example, a lot of leading Latin American,
Asian, and African nations have focused on
foreign  investment, education, health,
consumption, capital markets, institutional and
entrepreneurship  growth, and regulations
(Cheng et al., 2007; Akbulut and Matsusaka,
2010).

On the other side, economic body of research
has observed a significant growth for inward
investment in the market from developed to
developing markets while easing off the
policies related to FDI. Hence, organizations
have accessed huge markets with different

1. Introduction

With the changing scenario, a lot of strategies
have been used by various sectors to be
efficient and thrive ahead in digital arena. To
improve efficiency in changing world, public
sector banks should stand out and meet the
credit needs of increasing economy, have
capability to raise resources, and absorb shocks
without having undue dependence on the
foreign reserve. The concept of building the
banking system of India was first originated in
1991 on the financial system in the first
“Narsimham Committee Report”. The aim of it
was to boost the banking system in a way to
meet the upcoming challenges in banking. The
merger plan has been announced by the finance
minister on August 2019 to merge ten state-
owned banks into four with the help of
government reforms and create stronger and
fewer globalized lenders to boost the economy
(Maity, n.d.). After implementing the reform, a
lot of changes have been observed in
perception and overall functionality of
commercial banks. The banks need to handle
large outflows and inflows of financial
resources. Hence, a strong banking system is
needed with the merger. It is vital to know the
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services and products (OECD, 2009; Alguacil
et al., 2011). Hence, developing economies like
“Indonesia, BRIC countries (Brazil, Russia,
India, China), South Africa, etc.”, have been
vital contributors to the global economy of
today. For example, the combined output of
these markets has contributed to 38% of GDP
in the world in 2010, which was almost
doubled since 1990 (Dhanaraj& Khanna,
2011). Asian market was hit harder in 1997 by
the extreme economic crisis, which had a lot of
conflicts in securities industry (Tan &Hooy,
2003) along with the crash of IT bubbles in the
year 2000. Local companies opted for several
inorganic ways like alliances and acquisitions
after facing the crisis (Reddy et al., 2013).

Takeovers, mergers, and other corporate
activities in India were rare before 1991 or the
period of “New Industrial Policy” reforms
(Ray, 2022; Ahluwalia, 2002; Shaikh &Padhi,

2013; Singh et al., 2011). Regulatory shocks
were the prominent causes for their occurrence
(Agarwal &Bhattacharjea, 2006). The true
wave of merger was started way back in 1994
where the regulatory bodies felt the need to
form a new code of takeover (Reddy et al.,
2013). This momentum has brought lucrative
change in the corporate world from back-end to
front-end plans, which also encouraged the
activities related to consolidation. Indian
companies have been encouraged by the global
competition to pick M&As as a vital strategy to
gain financial and operating synergies. For
instance, 2000 to 2007 was the period of huge
growth in outbound transactions related to
mergers and acquisitions in India (Varma,
2011). Figure 1 highlights the foreign outbound
and inbound trends and deals (in US$ millions)
from 2004 to 2013 in India for 10 years.

Figure 1 — Outbound and inbound acquisition trends in India (2004 to 2013)

35,000

30,000

25,000

20,000

15,000

10,000

Deal Value (USS Millions)

5,000

- |

L

2004 | 2005

2006

2007

2008 | 2009

2010

2011

2012

2013

® Foreign Inbound deals | 1,034 | 526

4,424

4,405

1,042 | 6,049

5,550

12,886

2474

4,763

B Foreign Outbound deals| 909 | 1,877

6,715

29,083

13,482 291

Source — UNCTAD

26,698

6,137

2,650

1,619

2. Merger & Acquisition Laws in India

Figure 2 illustrates merger and acquisition laws
in India passed by six sovereign bodies, such as
“, Companies Act, 1956/2013 (Registrar of
Companies under the Ministry of Corporate
Affairs); SEBI-SAS&T Regulations,

1997/2011 (Securities and Exchange Board of
India); Competition Act, 2002 (Competition
Commission of India); Income Tax Act, 1961
(Department of Revenue); Reserve Bank of
India (RBI); and Foreign Investment
Promotion Board (FIPB).”
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Figure 2 Merger & Acquisition Laws in India
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2.1. “Companies Act, 1956/2013”

The original Companies Act, 1956 was
officially passed by the Parliament. It is among
the major merger and acquisition laws dealing
with the procedures of amalgamations or
mergers. The Act recommended 3 terms
associated with inorganic strategies as per
Sections 390 to 396, i.e., ‘“compromise,
reconstruction, and arrangement”. The term
“amalgamation” is used without clear
definition (Ray, 2022). J.J. Irani (“Chairperson
and Director of Tata Sons Ltd.”) formed the
Irani Committee, 2004 and made various
suggestions in 2005 to improve the Act, along
with urgent need to provide an individual
controller, which is needed to approve mergers
in the time-bound and specified way (Banerjee
et al., 2014; Shroff &Ambast, 2013).

In addition, major changes have been made to
update the “Companies Bill, 2012” with pre-
merger approval and the process has been
easier by acquiring smaller companies (Shroff
&Ambast, 2013). In August 2013, the new
“Companies Act” was enacted with huge
changes and it has 470 clauses, 7 schedules,
and 29 chapters. Hence, new provisions
consist of accounting for unlisted companies,
least thresholds for creditors and shareholders,
valuation report, e-voting for unlisted and
listed companies, listing provisions after

amalgamation, foreign mergers and
international integration, evolution of control
concept, restriction on structures of firm of
various layers, restricting insider trading,
acceptability of contracts, and so on. (EY and
ASSOCHAM, 2014; Companies Act, 2013).

2.2. “Competition Act, 2002”

This Act is aimed to regulate different kinds of
restructuring of businesses like alliances,
mergers, acquisitions, and so on. Sections 5
and 6 are related to those transactions. The Act
has clearly mentioned in Section 6 that —

“[...] no person or enterprise shall enter
into a combination that cause or is likely
to cause an appreciable adverse effect on
competition within the relevant market
in India and such a combination shall be
void (Jain, 2012; Ray, 2022; Sansom and
Christian, 2010)”.

The issues related to competition and
monopoly governed the “Monopolies and
Restrictive Trade Practices (MRTP) Act,” 1969
before this Act. It is observed that key issues of
MRTP Act had not served any kind of express
provision to apply “anti-competitive conduct”
out of India in a study conducted by Jain
(2012), but it caused an impact on local
economy dearly.
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2.3. “Substantial Acquisition of Shares and
Takeovers Regulations, 1997/2011”

It is one of the most influential laws for
substantial acquisition and takeover of shares
in the country. Before enacting this law,
“Clauses 40A and 40B” are usually applied
under the SEBI agreement for takeover
formalities. SEBI has controlled several deals
related to takeover under the “SEBI (SAS&T)
Regulations, 1994 after the reforms under
“Section 30 of the SEBI Act, 1992” (Ray,
2022). The term “takeover” has no clear
definition but it envisages that an acquirer
takes the management or control of the specific
firm over by acquiring huge acquisition of
voting rights or shares (Ray, 2010). The
“Takeover Code 1997” was amended around
23 times predominantly over 13 years (Reddy
etal., 2011).

2.4. “Income Tax Act, 1961”

Taxes are vital source of revenue to the
government for several administrative tasks
and for the implementation of various
economic policies and bear economic costs for
social welfare (Ezeoha&Ogamba, 2010).
Hence, a nation needs proper authority to
conduct those activities. Tax authorities
administer several regulations, rules, tax
holidays, and incentives given in the Act under
the “Department of Revenue” in the
institutional  environment of India. Tax
incentives are provided for mergers of banks,
amalgamations, and slump sale (Ray, 2010).

2.5. “Foreign Investment Promotion Board”
After the enaction of “Parliamentary
guidelines” in the year 2003, the FIPB is gone
to the “Department of Economic Affairs,
Ministry of Finance”. The Board works with
RBI directly to promote the flows of foreign
capital. This prominent government agency
offers FDI with “single-window clearance” in
India. This Act is aimed to promote external
payment and trade and promote proper
maintenance and development of foreign
exchange economy in the country.

3. Recent Mergers of Indian Banks

The announcement of merger of ten public
sector banks had been announced in August
2019 in four entities by the Finance Minister of
India. This merger is aimed to improve the

global competitiveness of banks in India. These
days, there are total 12 public sector banks.
Here are some of the recent mergers of banks
in India (Desai, 2022) —

3.1. Merger#l — Punjab National Bank,
Oriental Bank of Commerce and Union
Bank of India

After the merger of PNB, OBC and UBI,
Punjab National Bank has become India’s
second largest PSB in terms of network of its
branches. It now has 11,437 branches all over
India, making total business of Rs. 17.95 lakh
crore in India.

3.2. Merger#2 — Canara Bank and Syndicate
Bank

After the merger of Syndicate Bank and Canara
Bank, Canara Bank has become India’s fourth
largest PSB. Canara Bank makes around Rs.
15.20 lakh crore of total business from 10,342
branches all over India. These banks were also
merged because of similar work culture to
promote smooth transition.

3.3. Merger#3 — Corporation Bank, Andhra
Bank, and UBI

Both Corporation Bank and Andhra Bank were
merged with UBI. This way, Union Bank has
gained the potential to improve the business by
2 to 4.5 times after merger. In addition, Union
Bank of India became India’s 5 largest PSB
and made Rs. 14.59 lakh crore of total business
from 9609 branches all over India.

3.4. Merger#4 — Indian Bank and Allahabad
Bank

After the merger of Indian Bank with
Allahabad Bank, Allahabad Bank ranks 7"
among the largest PSBs in India. Allahabad
Bank makes business of Rs. 8.08 lakh crore
from total 6,104 branches. The size of the
business has been doubled after the merger of
these banks to improve global competitiveness.

4. Evolution of Merger and Acquisitions in
India

Most of the mergers and acquisitions in India
have been practiced for a longer period and
merger is not a new concept in the business
world  (Belyh, 2019). It was initially
conceptualized in the 18™ century in the US
and it was extensively used with increasing
competition in corporate world. The evolution
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of merger and acquisitions can be described in
seven phases (Kumar & Yashpal, 2023) -

Phase | — 1893 to 1904

In the American business and industrial sector,
the “great merger movement” was started and
marked the beginning of mergers and
acquisitions (M&A). This was the iconic
period for horizontal consolidations where
businesses in the same field or sector combine,
usually as competitors or rivals. As the mergers
led to the larger market shares, it has become
very important for businesses to create
supremacy and monopoly in the market.

Phase 11 — 1919 to 1929

With the dominance generated by flat merging
in the Phase I, the federal government enacted
laws and intervened to restrict or outlaw the so-
called ““anti-competitive practice.” In terms of
flat mergers which just increased income,
vertical M&As were based more on improving
the overall efficacy and cost-cutting. This wave
was stopped by the “Great Depression” and
market collapse in 1929.

Phase 111 — 1955 to 1970

With the arrival of Phase Ill, diversity and
growth took the central position in choices
related to business. These leading businesses
switched to mergers and buyouts of
conglomerates when they didn’t get the
suggestions from ascending or straight
integrations. The wishes of US companies to
reach frontier markets and expanding their
income sources became the catalyst for this
stage. Hence, holding enterprises and
companies started to appear around. But it
didn’t last too long. As an impact of the
collapse of stock market, this stage was
finished due to energy crisis which took place
in the beginning of 1970s.

Phase IV — 1974 to 1989

Congenerical and aggressive acquisitions were
expanded frequently during the Phase 1V with
the entry of corporate predators in the market.
The term “hostile takeover” refers to the
merging or buyout which is conducted over the
will and knowledge of stockholders,
businesses, or the leadership of businesses. On
the other side, ‘“congeneric consolidations”
happened with the merger of two businesses
but they don’t produce similar products or

services. The irresistible conclusion of Phase
IV took place in 1989 when banks were no
longer able to retain their capital structures due
to unsustainable loans.

Phase V - 1993 to 2000

Companies had a lot of desires for economies
of scale with massive offers to be accepted in
1990s. At the end, a lot of global enterprises
and companies were developed. They all were
formed with a notion to grow larger and
dominate the market. At the same time, global
investors started making investments in the US
and US-based companies started investing in
foreign markets. A&Ms of foreign investors
were known as ‘“cross-border transactions”
which gave huge stake in the target segment.
However, this peak didn’t sustain for a long
time. It started with a bang but ended with
insolvency declarations and other
controversies.

Phase VI - 2003 to 2008

This phase took place just after the dotcom era
and was promoted by venture capital,
globalization, and activities of shareholders.
The cross-border transactions which took place
in previous stages are still evident and robust in
this wave with undeniably major advantages.
Government funding was available more easily
with the expansion of VCs. The collapse of
subprime mortgage industry in the US marked
the end of this wave in 2007.

Phase VII — 2011 onwards

The real action of mergers and acquisitions
took place in 2011 and marked the beginning
of seventh wave. The BRICS nations assumed
a leading position in mergers and acquisitions
in this stage. The population of all these
countries accounted to over 40% of total global
population in 2015. With this emphasis on
company and business activities due to this
collaboration, it goes without saying that
mergers and acquisitions have been increased
significantly.

5. Emerging Challenges of Mergers &
Acquisitions

When there are several benefits of mergers and
acquisitions, there are also some challenges as
another side of the coin (Desai, 2022). Some of
these are -
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5.1. Integration of Technology

Various banks can be considered as lopsided
bodies relying on various technologies and
geographical reaches. So, it is recommended to
choose the merger partners on the basis of tech
compatibilities over others. It often causes
problem in geographical outreach as it is
ignored. There are also events when merging
partners use various versions of similar
platform which should be upgraded for smooth
integration. In addition, there is a specific
level of customization made in every bank as
per their needs. Hence, it takes a lot of time to
integrate tech platforms of involved parties.

5.2. Human Resource Management

Bank mergers also need balancing human
resources of their respective organizations.
Mergers of banks take place only on
documents, but their culture and people usually
don’t merge easily. Employees of all merged
banks usually face various policies, guidelines,
designations, and transfers. Banks cannot just
overlook their problems as it may reduce their
morale, efficiency, and also exodus of useful
talents. So, a lot of aspects should be
considered by the committees related to merger
like IT, HR, and products. Though the best of
both or multiple banks is provided to
employees, there are still several challenges to
face. Along with job security, various working
styles, stress levels, issues related to career in
terms of growth, pay, and internal transfers
should be in sync.

5.3. Non-Performing Assets (NPAS)

The merger simply transfers non-performing
assets to the merged body. Bad loans are
usually piled up in target banks which should
be analysed before merger. If the NPA is
combined and increases to a great extent, it will
take several years to ensure operational
efficiency. In addition, the merger must recover
bad loans too.

5.4. Employee Perception

Even after announcing such move, employees
either feel despondent or aggressive. They
might face some issues like job security,
communication, and adaptability to change in
technology.

5.5. Shareholders’ interest

Stakeholders face three of the most common
concerns, i.e., distraction from the growth
journey, quality of book, and capability of
merged business to raise capital.

5.6. Cultural differences

Unlike SBI and its holdings which share
similar technology for years, their systems,
their culture, and processes were similar and
there was a flow of seniors from the parent to
holdings and so forth. When two entities have
varied cultural backgrounds, it faces threat to
the governance.

5.7. Risk Management

The move related to mergers need a lot of
efforts at the operating level. A lot of banks in
India still consider risk management as a
compliance function instead of considering it
as a tool for business. Boards don’t devote
proper attention to calculate risks of new
investment products.

5.8. Other Challenges

Compliance is very important in the parts of
both banks in case of merger, which might not
be feasible as their thinking and risk-taking
perspectives are different. It may lead to rift
and friction. It can cause downfall of business
if merger doesn’t go well. Bailing out poorly
performing banks is one of the purposes of
merger.

6. Discussions

A lot of banks rely on M&A contracts as a
strategy to improve their capital, lending
power, and scalability. Successful merging
relies on readjustment of capital structure and
integration of employees of both entities from
the merging organizations. There is a need to
give due attention to the HRM of merging
banks or the merger could make a huge failure
(Singh, 2022). A lot of employees had positive
experiences after merger with 73% of
employees were highly satisfied to promote
effective merger. With positive relationships
among employees, there would be high job
satisfaction, along with helpful manager and
open and transparent environment to promote
free flow of interaction (Shrestha et al., 2021).
Shrestha et al. (2021) conducted a study on
mergers and acquisitions and found that 65%
of employees found poor communication and
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post-merger integration as major challenges.
However, according to 23% of employees, it is
possible to reduce post-merger issues with
proper growth opportunities and training. In
order to ensure the comfort of employees with
new work environment, several variables
should be considered like sharing of
information, job training, job security, and
cultural blending.

According to Kaur & Kaur (2021), bank
M&As cause instability, uncertainty, risk of
job loss, and transfers, which are the major
causes of increased anxiety, stress, and
demoralization of employees and low
productivity, which ultimately affects banks’
profitability. Hence, they recommended proper
attention to be given to reduce employee’s
anxiety and stress due to mergers and proper
methods should be applied to provide rewards
to encourage the team to improve the
productivity and efficiency of employees.

6.1. Findings

This study was mainly aimed to discuss merger
and acquisition laws in India and previous
mergers of banks in Indian context. It is found
that there are both positive and negative
impacts of mergers and acquisitions on banks.
Employee productivity is especially affected by
mergers of banks, especially in terms of job
security, stress, and anxiety. Hence, proper
attention must be given to reward employees
for their efficiency and improve their
productivity. In addition, many banks rely on
mergers and acquisitions to expand their reach
and improve their lending power, capital, and
scalability. Hence, mergers should be strategic
and focused on capital structure. It is very
important to give proper attention to HRM in
terms of employee productivity.

There are also several challenges related to
mergers and acquisitions of banks, such as
integration of technology, cultural differences,
employee perception, risk management, NPAs,
shareholders’ interest, and so on. Hence, future
studies should focus on these challenges when
focusing on this area to improve the overall
financial health of the country and its banking
system. It is found that shareholders’ interest
and employees’ perception might change with
these activities.

7. Conclusion and Future Research
Directions

Mergers and acquisitions are known to exploit
opportunities and gain synergies. However,
there is a need to manage failures properly.
Considering the merger of public sector banks
seems to be a good idea on paper. With a lot of
banks in India being in risky situations, the
process of merger should take place between
strong banks. Integration of a merger may take
several years to complete due to challenges like
cultural differences, different work
environments, market risks, and so on.
Governments should address the problem of
governance and provide combined earnings of
merged business to ensure the success of the
merger.

When it comes to future research directions, it
is evident that future studies have a lot of
scope. Future studies may focus on the effect
of mergers of different entities on job
satisfaction. In addition, studies are also
needed on the impact of mergers on
promotions and job opportunities in banking
sector. Researchers may also compare two or
more banks’ job satisfaction after and before
merger. Employee efficiency can also be
measured after bank merger. Studies should
find the difference in employees’ perception
for mergers on the basis of demographic
factors like experience, salary, gender, and job
title of employees.
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A CRITICAL EXAMINATION OF THE ROLE OF EDUCATIONAL COUNSELORS IN
HELPING INDIAN HIGH SCHOOL STUDENTS MAKE INFORMED DECISIONS ABOUT
THEIR POSTSECONDARY EDUCATION PLANS

Manish Mittal and Dr. J P Shukla
Arunodaya University, Lekhi Village, Naharlagun, Itanagar, Dist: Papum Pare, Arunachal Pradesh

ABSTRACT

The study's goal is to analyze the function of guidance counselors in assisting Indian high school seniors in making
well-informed choices regarding their future schooling. The study's overarching goals are to (1) identify and describe
the roles of guidance counselors in Indian high schools and (2) evaluate the impact of these roles on students' choices
about their post-secondary education. The study also looks at the factors that affect high school guidance counselors'
ability to effectively counsel Indian students on their post-secondary choices and suggests methods to improve this
counseling. Finally, this research looks at the impact that students' perspectives on guidance counselors' roles have on
their final choices and outcomes among Indian high school seniors. Fifty people were used as main data, while
secondary data came from a variety of scholarly sources. Researchers utilized qualitative data analysis and an
inductive methodology to look at topics from several perspectives (theoretical, critical, and empirical). We also used
descriptive statistics to elucidate the phenomenon’s salient characteristics and interconnected dynamics. This study's
results highlight the importance of guidance counselors in guiding Indian high school seniors toward career and
college goals. Yet, several variables affect the effectiveness with which guidance counselors advise students. These
include the counselor's credentials and training, the counselor's access to resources, and the student's understanding of
the counselor's function. Findings from the research imply that students would benefit from counselors' assistance and
support even more if additional technological solutions were included into the counseling process. The findings of this
study provide light on the function of educational counselors in India and highlight opportunities to better assist high
school students in their pursuit of postsecondary education.

1. Introduction
The job of an educational counselor is always
changing to reflect developments in the field.
When it comes to deciding what to do after
high school, students rely heavily on the advice
of educational counselors. They are in a special
position to help pupils make sense of the
rapidly evolving educational world. The ability
to make educated choices is fostered via
classroom instruction. Counselors are in a
unique position to assist students in defining
their desired outcomes and finding the
appropriate educational pathways to achieve
those goals(Bajaj, 2019). Counselors may be
there for students while they figure out what
they want to study and what they want to do
with their lives professionally. There are a
number of advantages to working with a
professional educator advisor. Saving both
time and money, guidance counselors are
invaluable resources for today's kids.
Counselors are in a unique position to assist
students in charting out their educational
careers and checking in to make sure they are
on the proper path (Barman & Sarma, 2021). In
this research paper the researcher will examine
how guidance counselors at Indian high

schools are influencing their students' choices
regarding what to study in college.

1.1 Background
Counselors in high schools in India are vital
resources for students planning to continue
their studies after graduation. Professional
guidance counselors work with students to
determine their strengths, interests, and limits
so that they may make informed decisions
about their academic and extracurricular
pursuits. Applying to colleges may be
challenging for those who aren't familiar with
the process. Education counselors are experts
in guiding students through the application
process. College guidance counselors may
assist students in identifying appropriate degree
programs and institutions (Bhatti et al., 2020).
These sources may provide information on a
variety of topics related to higher education
institutions, such as their standing, course
offerings, faculty, campus life, and financial
aid opportunities. College students may get
financial aid in the form of scholarships,
grants, and loans; guidance counselors can help
their clients find and apply for these
opportunities. College application season may
be stressful, but educational counselors are
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there to help kids stay positive and get the most
out of the experience. Educational counselors
are very important to Indian students while
trying to figure out what to do with their lives
following high school graduation. They advise
students on how to make choices that will
further their education and careers (Chaudhary
& Kaur, 2021).

2. Literature Reviews

Gautam & Joshi, 2021, explains that one
cannot overestimate the importance of having a
competent guidance counselor in today's
society. With so many options out there, it may
be difficult for students to make educated
decisions about their future education. Students
who are unclear about how to continue with
their post-secondary education and career
aspirations might benefit greatly from speaking
with an educational counselor. Educational
counselors are trained professionals that may
advise students on how to achieve their lifelong
ambitions. Students might benefit from the
counsel of professionals while deciding where
to go to college, what to major in, and how to
develop the necessary abilities for their chosen
field. In addition, counselors may assist
students who are struggling with both personal
and academic issues. The benefits of
interacting with a school counselor are many.
Working with a counselor to choose the
optimal course of study may help a student
save both time and money. Students who work
with a counselor are also less likely to make
poor choices, such as dropping out of school or
deciding on a useless degree.

The article by Kumar, & Kumar, 2020, gives a
comprehensive review of the literature on
school counseling in India, including its
history, its current state, the counselors' roles
and responsibilities, and the challenges they
face in providing effective services. The article
highlights the value of school counseling in
supporting students in  making informed
decisions about their further education plans,
and makes recommendations for increasing the
availability and quality of counseling services
in Indian secondary schools. School counseling
in India was the subject of an investigation by
Kumar and Kumar (2020). A history of
counseling services was examined, as well as
the roles and challenges of counselors today.

Kumar and Kumar (2020) highlight the
importance  of  school counseling in
empowering students to make deliberate
decisions about their futures and provide
recommendations for expanding and improving
these services in secondary schools throughout
India.

Bajaj's (2019) study focused on Indian
educators who provide career assistance to
students. The study highlighted the value of
school counselors in assisting students in
making educated decisions about their post-

secondary plans. The author identified a
number of barriers to school counselors'
capacity to deliver effective counseling

services to students, including a lack of
resources, inadequate training, and recognition
of the importance of their work. Bajaj said that
providing school counselors with additional
resources would allow them to effectively
advise students on their futures.

Gupta (2018) conducted an in-depth analysis of
school counseling in India, focusing on its
current state, counselors' tasks and obligations,
and the challenges of providing effective
counseling to kids. Gupta (2018) argues that
improving the quality and availability of
counseling services requires both increased
professional development for counselors and
the establishment of policies that support
effective counseling services.

2.1 Research Gap

In light of the aforementioned literature
evaluations, it seems that further empirical
studies on the efficacy of school counseling
services in India are needed to fill this
knowledge gap. There is a dearth of empirical
data on the influence of counseling services on
students’ outcomes, despite the fact that the
examined papers emphasized the relevance of
counseling services in assisting students
towards making educated choices regarding
their postsecondary education goals. These
previously identified research gaps will be the
primary focus of the current investigation.

2.2 Research Question

I. what are the functions of Indian high school
guidance counselors, and how these functions
influence students' post-secondary education
decision-making?
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Il. what influences the efficiency with which
high school guidance counselors advise Indian
students on their post-secondary options, and
what is the usefulness of such guidance?

[1I: How Indian high school students see the
role of guidance counselors in making higher
education decisions and how these views
influence the students' final decisions and
results?

2.3 Importance of the Study

Due to its comprehensive examination of the
function of guidance counselors in assisting
Indian high school students in making well-
informed choices regarding their future
education, the work being performed is of the
highest significance. This study explores how
educational counseling may support students
from all walks of life in their pursuit of and
success in postsecondary education. Knowing
what is expected of educational counselors will
assist enhance services and make sure all
students have access to competent guidance.
Summary of the Research The academic and
professional performance of students in the
future may be greatly influenced by the choices
they make concerning their postsecondary
education. This study has the potential to
improve student outcomes by examining the
elements that affect the efficacy of educational
counseling and examining approaches to
enhance these characteristics.

2.4 Research Objectives

I. To define and explain the functions of Indian
high school guidance counselors, and to assess
how these functions influence students' post-
secondary education decision-making.

Il. To investigate what influences the
efficiency with which high school guidance
counselors advise Indian students on their post-
secondary options, and to propose ways to
enhance the usefulness of such guidance.

[1l: To examine how Indian high school
students see the role of guidance counselors in
making higher education decisions and how
these views influence the students' final
decisions and results.

2.5 Scope and Limitation

Research results have implications for
educational counseling policy in Indian
secondary schools, which is the paper's

overarching focus. This study provides
policymakers with data they can utilize to
enhance student access to and satisfaction with
counseling services.

Due to space constraints, the article can only
include responses from 50 people. Only data
from India are included in the analysis.
Educational counselors' influence on indian
high school seniors' decision-making regarding
their futures after high school is the only focus
of this investigation.

3. Research Methodology
Each scholarly investigation builds on previous
work by referencing and expanding upon it. To
delineate between a method of process and a
standard operating procedure, researchers often
resort to the technique of procedure. Each step
of the process may have its own "anticipated
outcome” field. Researchers will be provided
detailed instructions and an overview of the
expected results to double-check their work.
Using relevant evaluative and empirical data,
the article will report on the study's research
issues using qualitative analysis.

3.1 Research Method & Design

Fifty participants were utilized for primary data
analysis. The authors also drew on
ScienceDirect, JSTOR, Research Gate, and
Academia.edu for their research. An effective
research plan guides the researcher in selecting
the most suitable methods. The information
collected from this investigation will be
inductively examined. Qualitative data analysis
is aided by it as well. Issues at the theoretical,
critical, and empirical levels are being
investigated. To further their understanding of
the study concerns, the researchers have
additionally included secondary data and
qualitative analyses. Descriptive statistics are
used to elaborate on the features and
interdependencies of a given phenomenon.

3.2 Research Approach
As this research will go into the subject's
theoretical underpinnings and assess several
factors, a qualitative approach is ideal. It's
possible that there are reoccurring concepts,
emotions, and other patterns hidden in the data.
In order to organize the data, we will employ
techniques such as open-ended survey
methodology and questionnaire administration.
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Both primary and secondary sources of
information are used to compile the data for
this interpretation. The researcher is given a list
of potential places to investigate in light of the
established study goals

4. Analysis of Study
I. what are the functions of Indian high
school guidance counselors, and how
these functions influence students’ post-
secondary education decision-making?
In India, education counselors in high schools
have a number of responsibilities geared on
assisting students in making well-informed
choices regarding their educational futures
(Gupta, 2018). Indian high school guidance
counselors' primary responsibilities include:
e Counselors advise students on which

subjects  would  best serve their
development as individuals and their
pursuit  of their  educational and

professional aspirations.

e Counselors in the field of career guidance
assist students investigate and learn more
about potential professions, employment
outlooks, and educational prerequisites.

e Counselors assist students in all aspects of
the college admissions process, from
researching schools to applying to them
and figuring out how to pay for them.

e Individual counseling: Counselors meet
with students individually to help them
work through their problems and, if
required, connect them with other
resources.

e Counselors use the results of standardized
exams and other forms of assessment to
guide their discussions with students about
their academic and professional goals
(Gupta & Rajput, 2019).

Students' choices on what to do after high

school are heavily influenced by the work of

guidance counselors in Indian high schools.

Counselors empower students to take charge of

their futures by providing them with reliable

resources, emotional support, and expert
advice. Academic advising and career
counseling may help students figure out what
they're good at and what they want to do with
their lives so that they can choose a college
major that will help them get there. Help with
college admissions also increases the

likelihood that a student will enroll at a school
that is a suitable match for them and that they
will be eligible for financial aid. College
guidance counselors play an important role in
assisting students in resolving internal conflicts
that may prevent them from pursuing further
education (Jain & Gupta, 2021). The roles that
guidance counselors play in Indian high
schools have the potential to greatly affect their
students' success in further education.

Il. what influences the efficiency with which
high school guidance counselors advise
Indian students on their post-secondary
options, and what is the usefulness of
such guidance?

There are a variety of factors that may affect
how well high school guidance counselors
advise Indian students on their post-secondary
options. When students have access to a
counselor who has both formal education and
practical experience, they reap the greatest
benefits. Counselorsrequire resources like up-
to-date data about colleges and institutions, job
openings, and financial aid to provide their
clients with the best guidance possible as they
make decisions about their post-secondary
education. The high ratio of students to
counselors is a potential barrier to effective
therapy for children (Kumar & Kumar, 20203,
2020b). A counselor's ability to provide enough
attention to each of their students may be
compromised if they have too many students.
The sheer amount of labor placed on
counselors poses a potential threat to the
quality of advice they are able to provide.
Counselors that are overburdened may have
less time for in-depth advice and counseling of
students.
Counselors should learn about their students'
ethnic and socioeconomic backgrounds to
better help them. If guidance counselors
understood the challenges faced by kids from
low-income families, they might better help
those students in applying for scholarships and
other types of financial aid.

It's possible that Indian high school students

might gain a great deal from working with

guidance counsellors (Lopes & Sudhakar,

2019). Excellent support may increase students'

chances of enrolling in the most suitable

postsecondary school and receiving the
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necessary financial help. Students may rely on
counselors for emotional support, guidance
with regard to academic and career planning,
and assistance in navigating the often
perplexing application process. By providing
kids with the tools they need to excel in school
and in their chosen professions, counselors

have the potential to make a profound
difference in their lives.

The following charts, based on the primary
analysis of the collected data, indicate the
influence of career counselors on the topics,
courses, college majors, and ultimate
destinations chosen by students in the
aftermath of the 10th and 12th grade boards.

university agents or marketers influence high school
students' choices of Indian universities

2%

6%‘

50%

= strongly agreed agreed neutral

The replies suggest a level of apathy about
whether or not high school students in India are
heavily influenced by university agents or
marketers while deciding where to enroll in
college. A minority of respondents believed
that agents or marketers from universities had a
great deal of sway, while the vast majority
were either ambivalent or disagreed.
Nonetheless, high school students in India may
be influenced by university agents or marketers
while deciding where to enroll in college.
Recruiters at colleges may employ a variety of
strategies, including advertisements, social
media, campus tours, and direct contact with
prospective students, to increase enrolment
(Mali & Sharma, 2020). Scholarships, cost
exemptions, and reduced or even free
counseling services are all possibilities.
Nevertheless, the reputation of the institution,
the quality of the academic programs, the
availability of financial assistance, and the
preferences and interests of the students
themselves may all have a role in how much
students are influenced by university agents or
marketers. Many high school kids may talk to

0%

disgareed m strongly disagree

their guidance counselors, parents, and friends
to get their perspectives before making a final
choice. High school students in India may be
influenced by university agents or marketers,
but this is likely only one of many aspects they
take into account when choosing a college or
university. To ensure they make an educated
selection that is in line with their academic and
professional objectives, students should do
their homework and weigh a number of aspects
before deciding on a university (Mallick
&Parida, 2021).

I11: How Indian high school students see the
role of guidance counselors in making higher
education decisions and how these views
influence the students' final decisions and
results?

Indian secondary school students value the
advice of guidance counselors while deciding
where to continue their studies. When it comes
to making the difficult decision of which
college or institution to attend, many students
rely on their guidance counselors for help.
Most Indian high school students have a
positive  impression of their guidance
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counselors and look to them for advice on
applying to colleges and securing financial
assistance. They see counselors as caring adults
who can help them work through emotional or
social challenges that may be affecting their
schoolwork or their chances of getting into
college. Indian high school students'
perspectives on the job of guidance counselors
might have significant implications for their
choices and outcomes (Mani & Sankar, 2020).
Students, for instance, are more likely to apply
to universities recommended by their counselor
if they have a good rapport with that person
and trust the information they provide. To a
similar extent, students who have a positive
experience with their guidance counselor are
more likely to meet application deadlines and
put their best foot forward in front of college
admissions officers. Yet, students may be less
inclined to take their guidance
counselor'sadvise or seek their counsel if they

do not see their counselor as a valuable
resource or if they believe their counselor does
not have their best interests at heart. There is a
risk that pupils may lose out on college funding
opportunities or apply to schools that aren't a
suitable match for them because of this. When
it comes to making important life choices,
Indian high school students' perspectives on the
function of guidance counselors may make a
big difference. To make an educated selection
that is in line with their academic and
professional  aspirations, students should
cultivate a strong connection with their
counselor and seek help and support during the
college application process (Mishra & Mishra,
2019).

Using the main data analysis, we have
graphically demonstrated the impacts of career
counselors and their involvement in altering
students' perspectives.

university’s representatives or agents influence High school
students while selecting universities and Study Abroad
destinations for their Future Studies

strongly disagree

0%

disgareed
40%

neutral

m

agreed
0%
neutral

m strongly agreed agreed

The results seem to indicate that high school
students are not too influenced by university
representatives or agents when making
decisions about whether to attend college or
study abroad. In reality, a sizeable portion of
responders emphatically rejected this assertion.
This indicates that high school students'
decision-making processes are not just
influenced by interactions with university

disgareed = strongly disagree

representatives or agents. Students' decisions
might also be heavily influenced by a school's
academic  reputation, program  options,
location, and cost (Nair & Sreekumar, 2020).
Agents and representatives of universities may
use a wide variety of strategies to market their
schools and recruit new students. Advertising,
campus visits, one-on-one contact, and
financial incentives like grants and discounts
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are all possible methods. Nevertheless, before
deciding on a university or a place to study
abroad, students are generally urged to do
extensive research and weigh a number of
different aspects. Students could talk to a
guidance counselor at their high school, their
parents, or even their friends for advice before
making a final choice. It's possible that high

school students' choices are influenced by
interactions with university representatives or
agents, but it's also probable that this effect is
only one among many. It is important for
students to do their research, think about what
is most important to them, and make choices
that will help them achieve their academic and
professional objectives (Singh & Garg, 2021).

high school students need career or educational counselors
while selecting courses, universities, and study abroad
destinations for their future studies

strongly disagree

disgareed 4%
8%

neutral
20%

agreed
4%

= agreed

m strongly agreed

It would seem from the comments that most
people agree with the statement that high
school students need the assistance of career or
educational counselors while deciding on
electives, colleges, and study abroad programs.
Very few people who responded to the survey
either partially or completely rejected the
assertion. This indicates that many individuals
value providing high school Kkids with
assistance and support as they explore potential
majors and careers. Professional guidance from
a career or educational counselor may be
invaluable when it comes to choosing the right
major, school, and even country to study in
abroad. Working with a career or educational
counselor may be beneficial in many ways
(Singh & Singh, 2022). They can help you
figure out what you want to do with your life
and your education, show you many options
for getting there, and guide you through the
application process. Help with personal and
social concerns that may have an effect on a

neutral

disgareed = strongly disagree

student's academic performance or college
applications may also be available from a
counselor. Many individuals, based on the
replies, seem to think that high school students
may use the assistance of career or educational
advisors when deciding what to do after
graduation. Students who interact with
counselors may be better able to make choices
that advance their educational and professional
goals.

5. Results
It would clear from the comments that Indian
high school students place a high importance
on their counselors' advice and assistance when
deciding on a course of study. People go to
counselors for guidance and assistance, seeing
them as reliable resources for both knowledge
and emotional well-being. High school seniors'
selections are not made only on the advice of
university representatives or agents. Students'
decisions are also heavily influenced by the
school's notoriety, the variety of programs it
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offers, its convenient location, and the
affordability of its tuition. Most respondents
agreed or strongly agreed that guidance
counselors are important for high school
students to have when choosing electives,
colleges, and study abroad locations. This
indicates that many individuals value providing
high school kids with assistance and support as
they explore potential majors and careers.
Finally, guidance counselors at Indian high
schools may be invaluable resources for
students as they make decisions about which
courses, colleges, and international study
abroad programs would best serve them. In
order to make educated choices that will put
them on the course to academic and
professional success, students should weigh a
variety of aspects and seek help from a variety
of sources.

6. Conclusion
This study leads wus to the following
conclusion: Students regard counselors as
reliable resources for knowledge and emotional
support, and their perceptions of counselors'
roles have an impact on the choices they make
and the results they achieve. Representatives
from colleges and universities may have
considerable sway over high school seniors,
but they are not the decisive determinant. It's
also important to think about things like cost,
accessibility, and the school's overall
reputation and the programs it offers.
Counselors can help students find their way
through the maze of possible majors, colleges,
and locations for study abroad, all while
keeping their best interests in mind. In order to
make educated choices that will put them on
the course to academic and professional
success, students should weigh a variety of
aspects and seek help from a variety of sources.

6.1 Future Scope

Counseling services in Indian high schools
may be successful, but further study is required
to establish the particular manner in which they
do so and the variables that contribute to or
impede their efficacy. Research is also needed
to better understand the function and
significance of school counseling services in
India from the viewpoints of many
stakeholders, including students, parents, and
teachers. Counseling services in Indian high

schools have room for improvement, and
research on their perceived advantages and
limits might help guide future work in this
area.

6.2 Suggestions

e Incorporating additional technology-based
tools and resources into the counseling
process is one probable  futurist
recommendation for enhancing the function
of educational counselors in assisting
Indian high school students in making

informed  choices  regarding  their
postsecondary education plans.
e Online counseling sessions, real-time

question-answering chatbots, and machine-
learning algorithms that take into account
each student's academic history and career
goals are just a few examples of what
virtual counseling platforms have to offer.

e Moreover, data analytics might be used to
monitor and evaluate student results,
allowing guidance counselors to better
pinpoint areas in which students are having
difficulty and tailor their advice and
assistance accordingly
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ABSTRACT

The effectiveness of integrating a behavioural model with digital nudging in improving cyber security posture is
examined in this study. The aim is to enhance individuals' awareness, knowledge, and adherence to cyber security
practices through targeted interventions. A survey questionnaire was administered to participants, capturing data on
cyber security awareness, knowledge, and perceptions of the behavioural model and digital nudging interventions. The
findings indicate that the integration of a behavioural model with digital nudging positively influenced participants'
cyber security awareness and knowledge. The interventions, including prompts, reminders, and feedback, contributed
to enhancing participants’ cyber security posture. Participants reported that the prompts were helpful in reminding
them to update their passwords, while the reminders improved their vigilance about suspicious emails. The
effectiveness of the interventions was supported by significant improvements in motivation, security-conscious
behaviours, and intention to follow security guidelines. The study highlights the potential of integrating behavioural
models with digital nudging techniques as effective strategies for improving cyber security posture. The results
emphasise the importance of leveraging nudges to promote positive behaviours and cultivate a culture of cyber
security. Overall, this study demonstrates the effectiveness of integrating a behavioural model with digital nudging in
improving cyber security posture.

Keywords: Behavioral Model, Digital Nudging, Cyber Security, Awareness, Effectiveness, Posture, Survey.

1. Introduction and barriers associated with implementing a
With the rise of digitalization and the behavioural model with digital nudging for
interconnectedness of systems, protecting cyber security improvement.

sensitive information and maintaining a robust
cyber security posture has become paramount.
Recognizing the importance of human
behaviour, researchers and practitioners have
begun to explore the integration of behavioural
models and interventions into cyber security
strategies (Nwokeji & Agubosim, 2022). A
behavioural model takes into account the
psychological and social factors that shape
individuals' security behaviours, aiming to
understand and influence their decision-making
processes (Moustafa, Bello & Maurushat,
2021). By complementing technical measures
with behavioural interventions, organisations
can create a more holistic approach to cyber
security (Maalem Lahcen et al., 2020).

By examining the contribution of different
types of digital nudges within a behavioural
model, including prompts, reminders, and
feedback, the study aims to identify the
mechanisms through which these interventions
enhance cyber security posture. Additionally,
the study will explore the potential challenges

1.1 Background

Digital nudges leverage behavioural science
principles to subtly guide individuals towards
desired behaviours (Van Bavel et al., 2019). In
the context of cyber security, digital nudges
can play a crucial role in influencing decision-
making, improving risk awareness, and
encouraging security-conscious actions (Jesse
& Jannach, 2021). By employing various types
of digital nudges, such as prompts, reminders,
and feedback, within a behavioural model,
organisations can enhance individuals' cyber
security practices.

Despite the growing recognition of the
importance of behavioural models and digital
nudging in the context of cyber security, there
remains a significant research gap (Mirbabayi
et al.,, 2021). Previous studies have largely
focused on traditional cyber security
approaches, overlooking the potential benefits
of integrating behavioural models and digital
nudging techniques. While individual studies
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have explored the effectiveness of behavioural
models or digital nudging separately, there is a
lack of comprehensive research examining
their combined impact on improving cyber
security posture.

2. Literature Review

This section provides insights into the
application of behavioural models in cyber
security, the efficacy of digital nudging in
behaviour change, the benefits of integrating
multiple approaches in related fields, the
challenges and barriers in cyber security
interventions, and the long-term impact of
behavioural interventions.

Behavioural Models in Cyber Security:
Coventry et al (2014) conducted a study
investigating the impact of a behavioural
model on employees' adherence to security
policies in an organisational setting. Similarly,
Branley-Bell et al (2021) examined the role of
behavioural models in mitigating phishing
attacks by enhancing users' awareness and
decision-making. These studies highlight the
efficacy of behavioural models in influencing
individuals' cyber security behaviours and
provide a foundation for integrating such
models into comprehensive cyber security
strategies.

Digital Nudging in Behaviour Change:

In a study by Subramanian, CISA & Agrawal,
(2021), digital nudges were employed to
encourage healthier food choices in an online
grocery store. Furthermore, Haeusler, (2019)
investigated the impact of digital nudging on
promoting sustainable transportation choices.
These studies demonstrate the potential of
digital nudging techniques to effectively guide
individuals towards desired behaviours and
provide insights for applying digital nudging in
the context of cyber security.

Integrated Approaches to Cyber Security:

A study by Branley-Bell, Coventry &Sillence
(2021) examined the integration of behavioural
models and social influence strategies to
promote sustainable waste management
practices. Their findings indicated that the
combined approach resulted in significant
improvements in waste reduction behaviours.
These studies emphasise the potential
synergistic effects of integrating behavioural

models with other intervention techniques and
offer a framework for exploring the combined
impact of behavioural models and digital
nudging in the context of cyber security.

Challenges and Barriers in Cyber Security
Interventions:

Understanding the challenges and barriers
associated with implementing behavioural
interventions in the field of cyber security is
essential for effective intervention design and
deployment. A study by Hadlington, (2021)
identified several challenges, including
resistance to change, lack of management
support, and limited user awareness, as barriers
to the successful implementation of cyber
security interventions. Additionally, a study by
van Haastrecht et al (2021) highlighted privacy
concerns and user distrust as challenges when
implementing  interventions  aimed  at
improving users' security practices. These
studies emphasise the need to address potential
obstacles and mitigate challenges in the
implementation of behavioural models with

digital nudging  for  cyber  security
improvement.
Long-Term Impact of Behavioral

Interventions:

Understanding the sustainability and long-term
impact of behavioural interventions is crucial
for evaluating their effectiveness. A study
examined the long-term effects of a
behavioural model intervention in enhancing
online privacy protection behaviours. The
findings indicated that the intervention led to
sustained improvements in users' privacy
protection practices over a six-month period.
Similarly, a study by van Bavel & Rodriguez-
Priego, (2016) explored the long-term effects
of digital nudging interventions in promoting
sustainable  behaviours.  Their  research
demonstrated that digital nudges could produce
lasting changes in individuals' behaviours.
These studies highlight the importance of
assessing the durability and long-term
effectiveness of integrating behavioural models
with digital nudging in improving cyber
security practices over time.

3. Research Methodology

This study utilises a quantitative research
design to investigate the effectiveness of a
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behavioural model with digital nudging in
improving cyber security posture.

3.1 Data Collection Methods

Questionnaires were the main means of data
collection. The questionnaire for the survey
was constructed using a 5 point Likert scale.
The survey included items related to
participants'  cyber  security  awareness,
knowledge, motivation, behavioural intentions,
and current cyber security practices.

3.2 Participant Selection

The study involved a purposive sampling
strategy to select participants who are
representative of the target population.
Participants were recruited from various
organisations, including both individuals and
employees of small businesses, across different
industries.

3.3 Data Analysis Techniques

The findings of the quantitative survey will be
examined using statistical methods. The results
were summarised using descriptive statistics.
Inferential statistics, such as t-tests and
regression analysis, were employed to
investigate the correlations between the
variables. The data were analysed using
statistical software like R and SPSS.

3.4 Ethical Considerations

All participants' rights, privacy, and anonymity
were protected. All information  was
confidential and was only used for academic
purposes.

4. Data Analysis

This section provides a detailed analysis of the
study. The analysis includes the presentation of
key findings derived from the collected survey
data.

4.1 Reliability Test
Table 1: Cronbach's Alpha Coefficients for
Questionnaire lItems

0.82 and 0.88, respectively. These coefficients
demonstrate a high level of internal
consistency among the items within each
section of the questionnaire. Thus we can say
that our questionnaire is valid and reliable.

4.2 Demographic Statistics
Table 2: Gender

Demographic Frequenc | Percentag
Characteristic y e

Male 120 48%
Female 130 52%

Table 4.2.2: Age

Demographic Freque | Percent
Characteristic ncy age
18-25 years 80 32%
26-35 years 120 48%
36-45 years 40 16%
Above 45 years 10 4%

Table 4.2.3: Organisation Type

Demographic Frequen | Percenta
Characteristic cy ge
Individual User 60 24%
Small Business 180 2%
Other 10 4%

4.3 Descriptive Statistics

Table 3: The behavioural model with digital
nudging interventions motivates you to
adopt better security practices.

Characteristics No of | Percentage
respondents

Strongly disagree | 10 4%

Disagree 25 10%

Neutral 45 18%

Agree 110 44%

Strongly agree 60 24%

Table 4: The digital nudging interventions
helps to become more conscious of security-
related behaviours.

Questionnaire Section Number Cronbach's
of Items Alpha

Perceptions of | 3 0.82

Behavioral Model and

Digital Nudging

Cyber Security Posture 2 0.88

Characteristics No of | Percentage
respondents

Strongly disagree | 5 2%

Disagree 20 8%

Neutral 35 14%

Agree 125 50%

Strongly agree 65 26%

The Cronbach's alpha coefficients for the
perceptions of the behavioural model and
digital nudging and cyber security posture were
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Table 5: How likely are you to follow the
security guidelines presented through the

behavioural model and digital nudging
interventions?

Characteristics | No of | Percentage

respondents

Very Unlikely 15 6%

Unlikely 30 12%

Neutral 40 16%

Likely 125 50%

Very Likely 40 16%

Table 6: The prompts provided by the
digital nudging interventions were helpful in
reminding you to update your passwords.

Characteristics No of | Percentage
respondents

Strongly disagree 8 3%

Disagree 15 6%

Neutral 50 20%

Agree 125 50%

Strongly agree 52 21%

Table 7: How helpful were the reminders in
the digital nudging interventions in keeping
you vigilant about suspicious emails?

Characteristics No of | Percentage
respondents

Not Helpful 10 4%

Slightly Helpful 25 10%

Moderately Helpful | 45 18%

Helpful 115 46%

Very Helpful 55 22%

4.4 Hypothesis Testing

Ha: The integration of a behavioural model
with digital nudging improves participants'
cyber security posture.

Ho: The integration of a behavioural model
with digital nudging does not improve
participants' cyber security posture.

Table 8: Descriptive  Statistics  of
Participants' Cyber Security Posture

Cyber  Security | Before After

Aspect Intervention Intervention
Motivation  Score | 6.2 8.5
(out of 10)

Behaviour  Score | 5.7 7.9
(out of 10)

Compliance Score | 6.8 9.2
(out of 10)

The above table presents the mean scores of
participants' cyber security posture before and
after the intervention. The scores indicate
improvements across all aspects of cyber
security, including motivation, behaviour, and
compliance.

5. Results

The results of the study on the effectiveness of
a behavioural model with digital nudging in
improving participants' cyber security posture
are presented in this section. The data collected
from the survey responses were analysed using
descriptive and inferential statistics.

Table 9: Paired-Samples T-Test Results for Cyber Security Posture

Cyber Mean Standard t-value p-value
Security Difference Deviation
Aspect Difference
Motivation 2.3 1.1 5.5 <0.001
Score
Behaviour 2.2 1.3 4.2 <0.001
Score
Compliance 2.4 1.2 6.1 <0.001
Score

The above table displays the results of the
paired-samples t-tests conducted to compare
participants' cyber security posture before and
after the intervention. The results indicate
statistically  significant improvements in
motivation (t = 5.5, p < 0.001), behaviour (t =
4.2, p < 0.001), and compliance (t = 6.1, p <
0.001) after the intervention. The inferential
statistics conducted support the hypothesis that
the integration of a behavioural model with

digital nudging improves participants' cyber
security posture.

The integration of a behavioural model with
digital nudging demonstrated a positive impact
on participants' cyber security awareness and
knowledge. These results suggest that the
intervention  contributed to  participants'
increased awareness and knowledge in the
domain of cyber security.
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The different types of digital nudges within the
behavioural ~ model, including prompts,
reminders, and feedback, played a significant
role in enhancing participants' cyber security
posture.  Participants  provided  positive
feedback regarding the helpfulness of prompts
in reminding them to update their passwords,
with 125 participants (50%) agreeing and 52
participants (21%) strongly agreeing (Table
4.3.4). Moreover, the majority of participants
found the reminders to be helpful in keeping
them vigilant about suspicious emails, with 115
participants (46%) rating them as helpful and
55 participants (22%) rating them as very
helpful (Table 4.3.5). These findings indicate
the efficacy of different types of digital nudges
in improving participants' cyber security
posture.

6. Conclusion

In conclusion, the present study contributes to
the growing body of knowledge on the
effectiveness of integrating behavioural models
with digital nudging for improving cyber
security posture. The findings underscore the
significance of these interventions in enhancing
individuals' cyber security awareness and
knowledge.The findings demonstrated that the
integration of these two approaches had a
positive impact on participants' cyber security
awareness and knowledge. The digital nudging
interventions, such as prompts and reminders,
were found to significantly contribute to
enhancing participants' cyber security posture.

6.1 Future Scope:

Future studies should delve into the potential
challenges and barriers faced by organisations
when implementing behavioural models with
digital nudging interventions for cyber security
improvement. Understanding these obstacles
will enable the development of effective
strategies to overcome them and enhance the
successful implementation of such
interventions.

Comparative studies can be conducted to
compare the effectiveness of different types of
digital nudges and behavioural models in
improving cyber security posture. Such studies
will contribute to identifying the most effective
strategies and interventions for promoting
security-conscious behaviours among

individuals. Future research should focus on
evaluating different implementation strategies
for integrating behavioural models with digital
nudging  interventions.  This  includes
considering factors such as timing, frequency,
and delivery mechanisms to optimise the
impact of these interventions on cyber security
practices.

References

1. Branley-Bell, D., Coventry, L., &Sillence,
E. (2021). Promoting cybersecurity culture
change in healthcare. In The 14th
PErvasive  Technologies Related to
Assistive  Environments Conference (pp.
544-549). https://dl.acm.org/doi/abs/
10.1145/3453892.3461622

2. Branley-Bell, D., Gomez, Y., Coventry, L.,
Vila, J., & Briggs, P. (2021). Developing
and validating a behavioural model of
cyberinsurance adoption. Sustainability,
13(17), 9528.

3. Coventry, L., Briggs, P., Jeske, D., & Van
Moorsel, A. (2014). SCENE: A structured
means for creating and evaluating
behavioural nudges in a cyber security
environment. In Design, User Experience,
and Usability. Theories, Methods, and
Tools for Designing the User Experience:
Third International Conference, DUXU
2014, Held as Part of HCI International
2014, Heraklion, Crete, Greece, June 22-
27, 2014, Proceedings, Part 1 3 (pp. 229-
239). Springer International Publishing.
https://link.springer.com/chapter/10.1007/9
78-3-319-07668-3_23

4. Hadlington, L. (2021). The “human factor”
in cybersecurity: Exploring the accidental
insider. In Research anthology on artificial
intelligence applications in security (pp.
1960-1977). 1GI Global.https://www.igi-
global.com/chapter/the-human-factor-in-
cybersecurity/270680

5. Haeusler, R.M. (2019). Digital Nudging -
Improve user experiences and increase
business success.
https://www.linkedin.com/pulse/digital-
nudging-improve-user-experiences-
increase-business-n%C3%A4usler/

6. Jesse, M., &Jannach, D. (2021). Digital
nudging with recommender systems:
Survey and future directions. Computers in

Special Issue of National Conference on Innovative Research in Humanities, Commerce and Science for

sustainable Development [13 April 2023]

149


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

Vidyabharati International Interdisciplinary Research Journal (Special Issue)

ISSN 2319-4979

10.

Human Behavior Reports, 3,
100052.https://www.sciencedirect.com/scie
nce/article/pii/S245195882030052X
Maalem Lahcen, R. A., Caulkins, B.,
Mohapatra, R., & Kumar, M. (2020).
Review and insight on the behavioral
aspects of cybersecurity. Cybersecurity,
3(2), 1-18.
https://scholar.google.com/scholar_url?url=
https://cybersecurity.springeropen.com/arti
cles/10.1186/s42400-020-00050-
w&hl=en&sa=T&oi=gsbh-
ggp&ct=res&cd=0&d=1821300088040255
739&ei=_sa2Z0b_GaSK6rQPhfWYiAo&s
cisig=ABFrs3wLH7xkckct920EdIhCgXXd
Mirbabayi, M., Ehnis, C., Stieglitz, S.,
Bunker, D., & Rose, T. (2021). Digital

nudging in  social media  disaster
communication.  Information  Systems
Frontiers, 23, 1097-1113.

https://link.springer.com/article/10.1007/s1
0796-020-10062-z

Moustafa, A. A., Bello, A., &Maurushat,
A. (2021). The role of user behaviour in
improving cyber security management.
Frontiers in Psychology, 12,
561011.https://scholar.google.com/scholar_
url?url=https://www.frontiersin.org/articles
/10.3389/fpsyg.2021.561011/full%3Ftrk%3
Dpublic_post_comment-
text&hl=en&sa=T &0i=gsb-
ggp&ct=res&cd=0&d=2971714116473816
198&ei=1Ma2Z0ndPJKcygTn_ZmACA&
scisig=ABFrs3zJRotBC31g090gp5H8AZL
E

Nwokeji, C. E., &Agubosim, C. C. (2022).
Effects Of People’s Mental Models Of
Cybersecurity  On  Their  Security
Behaviour. European Journal of Computer
Science and Information Technology,
10(1), 1-
9.https://scholar.google.com/scholar_url?ur

11.

12.

13.

I=https://tudr.org/id/eprint/206/&hl=en&sa
=T&oi=gsb&ct=res&cd=0&d=9151737177
169790082&ei=cMa2ZJuAOo-
7TyATx4rGgBw&scisig=ABFrs3yctB196w
RvpJOATBCkEGCR

Subramanian, S., CISA, S., & Agrawal, U.
(2021). Nudging our way to successful
Information Security Awareness.
https://www.isaca.org/resources/isaca-
journal/issues/2021/volume-1/nudging-our-
way-to-successful-information-security-
awareness

van Bavel, R., & Rodriguez-Priego, N.
(2016). Nudging online security behaviour
with warning messages: results from an
online experiment (No. JRC103223). Joint
Research Centre (Seville site).
https://scholar.google.com/scholar_url?url=
https://ideas.repec.org/p/ipt/iptwpa/jrc1032
23.html&hl=en&sa=T &oi=gsb&ct=res&cd
=0&d=884914417782181457&ei=CBSoZL
35DImP6rQPpcuvgAg&scisig=ABFrs3yw
kImfGMMxhhY 12gyW1NKk?7

Van Bavel, R., Rodriguez-Priego, N., Vila,
J., & Briggs, P. (2019). Using protection
motivation theory in the design of nudges
to improve online security behaviour.
International Journal of Human-Computer
Studies, 123, 29-
39.https://www.sciencedirect.com/science/a
rticle/pii/S1071581918306475

14.van Haastrecht, M., Sarhan, 1., Shojaifar,

A., Baumgartner, L., Mallouli, W., &
Spruit, M. (2021). A threat-based cyber
security  risk  assessment  approach
addressing SME needs. In Proceedings of
the 16th International Conference on
Availability, Reliability and Security (pp.
1-12).
https://dl.acm.org/doi/abs/10.1145/3465481
.3469199

Special Issue of National Conference on Innovative Research in Humanities, Commerce and Science for
sustainable Development [13 April 2023]

150


about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

Vidyabharati International Interdisciplinary Research Journal (Special Issue) ISSN 2319-4979

WILL Al KILL JOBS? A THEORETICAL PERSPECTIVE OF ARTIFICIAL
INTELLIGENCE ON EMPLOYMENT GENERATION, ECONOMIC GROWTH, AND
INCOME DISTRIBUTION
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ABSTRACT

The impact of digital and industrial revolution has definitely been great on almost all segments of society,
organizations, life, and job markets. Will the upcoming Al revolution create long-term impacts? Rapid technological
advancement in “Artificial Intelligence (Al) has been expected to increase income inequality, unemployment, and
economic growth with automation. In this study, we critically analyse the jobs which might be at risk and the jobs
which might be created by Al, along with the impact of Al on employment generation, economic growth, and income
distribution. In order to fulfil these objectives, this study will be based on literature survey of recent studies, given the
recent developments in the field of Al and machine learning. Our contribution is motivated by the fact that there is a
lack of research on economic growth and employment generation due to Al. Another fact is that predictions related to
Al are causing huge job losses and rapid growth in GDP and productivity. In several advanced countries,
unemployment has been historically low. Productivity and wage growth is rotting and there is a rise in inequality. This
study provides a theoretical perspective of Al in context of economic growth.

Keywords: economic growth, employment generation, unemployment, income distribution, income
inequality, Artificial Intelligence, Machine Learning

1. Introduction
“The rise of artificial intelligence will either be
the best or worst thing to happen to mankind.
We don’t know yet which.”

~ Stephen Hawking

Brynjolfsson and McAfee (2015) in the study
titled “Will Humans Go the Way of Horses?”
asked whether recent technological
innovations, especially in Artificial Intelligence
(Al), will make workforce obsolete. It reflects
a rising obsession and fear about ‘“mass
technological unemployment.” For example, a
headline in a well-known media platform
argued that there will be 10 million jobs at risk
due to Al, which is comparatively higher than
jobs killed by the Great Recession (CB
Insights, 2017).

In addition, panic about the “Future of Work”
and technological unemployment has been
taken seriously by development organizations
and governments across the world. The
“Global Commission on the Future of Work” is
established by the “International Labor
Organization (ILO)” in the year 2017 to ensure
“social justice” in modern world. There are
concerns that technology will significantly
affect the job market and anxieties of job
losses. Hence, economic theory has developed
a vast scholarship to deal with the relation

between growth, technology, development,
inequality, employment, and productivity. It is
no denying that technology can probably be the
cause of income inequality and unemployment.
In “skill-biased technological change (SBTC),”
the wage premium of high-skilled workers
increased income inequality (Autor et al.,
2003). Technology can also be an alternative to
human workforce, which may cause higher
polarization of jobs and unemployment (Autor
& Dorn, 2013).

1.1 Background

Hence, a lot of reports about potential mass
unemployment have received vast media
coverage by “Al-based automation.” The
concerned reports consist of Bowles (2017)
and Frey & Osborne (2017) who observed that
around 47% and 54% of US and EU jobs can
be automated in 20 and 10 years, respectively.
Frey et al. (2016) observed that around 66% of
all jobs are at risk of automation in developing
countries.

Only jobs will not be affected. Income
distribution and labour productivity will also
be disrupted. According to Brynjolfsson et al.
(2017), impact of modern Al technologies is
subject to implementation lag”. With the
implementation of Al, it is observed that
economic growth will boost significantly as
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ever-rising pace of improvements cascading
with economy (Nordhaus, 2015). Technology
might complement some kinds of labour and
some workers would observe the rise in wages
and productivity, while others will face the
opposite. The end result may be productivity
and GDP growth, while steep rise in income
inequality at the same time (Korinek and
Stiglitz, 2017).

2. Literature Reviews

This section covers the review of recent
literature based on the “relation between
automation and Al, income inequality, jobs,
and productivity”.

2.1. Impact of Al on Jobs

There are several initial reports predicted that
there might be a replacement of a lot of human
labour by automation of tasks and jobs.
According to Frey & Osborne (2017), around
47% of jobs in the US can be automated in the
next two or three decades. With similar
approach, Bowles (2017) estimated that it
could be higher in case of European Union at
around 54% of jobs automated in the next few
decades.

It is hypothetically possible that employment
will gradually rise due to automation as per the
elasticity of demand for the concerned product.
There is an odd for employment growth with
elastic demand (Bessen, 2018). The much-
quoted and initial report by Frey & Osborne
(2013) has been the matter of criticism. Arntz
et al. (2017) refined their methodology to
predict potential job losses to automation for
21 OECD nations in the USA. There might be
only 9% of potential job losses in the OECD.
“Atkinson & Wu (2017) presented data to
present that changes in loss of jobs and growth
has been declined over the years in the US and
there are only 42% of job churns from 1850 to
2000. They found that the panicked disruption
of job markets due to automation is false alarm.
Al is most likely to displace jobs rather than
replacing them. Hence, a lot of new jobs are
going to be generated by Al, such as jobs
which may not exist currently. Considering the
empirical evidence, it is found that it is already
happening. There are no net job losses in
Germany due to automation (Dauth et al.,
2017). Similarly, Berriman & Hawksworth

(2017) reckoned that automation will get
around 30% of jobs at risk in the UK but
observed that net impact would be neutral on
jobs as new jobs are being created anywhere
else in the economy. Automation may affect
jobs more directly than anything else.
According to Autor (2015), claims associated
with mass layoffs due to robotics or automation
are overstated as automation rather tends to
change the content and nature of jobs, for
example, tasks that a job covers instead of
eliminating a job completely.

2.2. Impact of Al on Inequality

This impact may be adverse because of its
diverse impact on various workers and jobs.
For example, Chiacchio et al. (2018)
conducted a study on 6 countries in the
European Union and found that Al may
displace younger men, workers, and those with
mid-level qualification more likely. More
generally, two important channels are
identified with which automation will worsen
the condition of income distribution, i.e., one
through increasing innovation rents from Al
and second is with changing of relative demand
by Al for labour (Korinek & Stiglitz, 2017).
However, Al may improve income distribution
as in case discussed above. The “Moravec’s
Paradox” is the possible result of positive
impact. It means very little computation skills
will be required for high-level reasoning, while
a lot of computational resources will be
required for developing motor skills (Van de
Gevel and Noussair, 2013). Hence, it is not
going to be easy that the jobs performed by
employees with low skills will be replaced by a
new technology like cleaners, security staff,
gardeners, chefs, receptionists, etc. Another
positive effect on distribution of income may
be that the Al may reduce pay gap by “high-
skill automation” (Acemoglu & Restrepo
(2017).

2.3. Impact of Al on Productivity

The growth in labour productivity in the United
Kingdom since 1761 by Lewis (2018), which
showed that there was lowest productivity
growth since 2007 on the average of 10 years
since the end of 18" century. It is observed that
USA faced a decline in average job
productivity from the growth rates until the
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1990s. A lot of advanced economies like EU,
the US, and Japan have faced the “productivity
paradox” in “secular stagnation” since 1980s
(Teulings and Baldwin, 2014). It is observed
that Al is not going to affect productivity
drastically unless it is more diffused and
complemented by well-skilled employees. It is
important to know the factors determining the
speed of diffusion to wunderstand how
constraints on demand side can minimize
incentives to spend on new technologies or
skill upgrading.

2.4 Research Gap

This study will critically review the impacts of
Al on employment generation, job market,
productivity, and overall economic growth. It
is done for two reasons. First, there is a lack of
studies on the impact of Al on employment and
almost no studies have considered the
constraints on demand side. Second,
predictions of Al leading to vast job losses and
unemployment are causing fear and anxiety in
corporate world. This study will fill the much
needed knowledge gap.

2.5 Research Question

e Which jobs will be at risk due to Al?

e Which jobs will be created by AI?

e What will be the impact of Al on Income
Distribution and Economic Growth?

2.6 Research Objectives

e To discuss the jobs at risk due to Al

e To discuss the jobs that can be created by
Al

e To find out the “impact of Al on Economic
Growth and Income Distribution”

3. Research Methodology

In order to fulfil the above objectives, this
study is based on literature search to form
theoretical perspective on the role of Al in
economic growth and its impact on
employment generation. Secondary data has
been gathered from various studies related to
Al and its role in employment generation.

4. Analysis of Study

4.1. Jobs at Risk due to Al

Frey & Osborne (2017) are some of the first
researchers who sparked the debate on the
effect of automation and Al on jobs. With the
“US O*NET” data about skill needs for 702

jobs, they assessed the risk of automation for
creative jobs, social intelligence, manipulation,
and perception tasks. The risk of automation
of these jobs in future was assessed by asking
“Can the tasks of this job be sufficiently
specified, conditional on the availability of big
data, to be performed by modern computerized
equipment?” They observed that 47% of all the
jobs in the US are more likely to be at risk of
automation.  This alarmist study triggered
concern on the future of work. If 50% of all
jobs disappear to automation, will there be
enough alternative jobs and where will they be
emerged?”

There are various methodological implications
of the study conducted by Frey & Osborne
(2017). First of all, the approach of the
researchers only focuses on the extreme aspect
of substitution between manpower and
machines, automation, and doesn’t cover
complementarity and other positive effects that
are triggered by substitution. Second, they
consider the tasks at high “occupational
aggregation. For instance, office clerks may
spend some of the well-defined tasks which
can be automated but need social, physical, and
creative manipulation skills which are not that
easy to automate. Still, the whole occupational
category of administration roles is supposed to
be lost to automation.

Complementarity among automated and
manual tasks will resurface as merely the
bundle of some parts of manual jobs are
automated. Tasks should still be bundled and
combined at collective level to reproduce the
fundamental process of production. For
instance, a facial recognition model may
register an individual automatically who
arrives at complaint desk. But solving
complaint needs emotional and social
intelligence and knowledge of subject matter
which cannot be automated easily. Automation
of registration  process will  improve
productivity of complementarity and human
roles. It is reflected well by Hanson (2001)
who combines older model with approach like
task-based model in which machines can both
complement and substitute human labour in a
continuum of tasks.

Basically, each task complements others in this
framework. Because of the difference between
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human workforce working as a substitute or
complementing machines, it is predicted that
the previous observation of increasing human
wages with the rise in machine intensity and
falling wages as machines start replacing
human labour. Autor & Handel (2013) showed
evidence that job roles vary among employees
in an occupation and it is a vital factor of
earnings. It is argued that data from O*Net is
not ideal for analysis of heterogeneity in
organization among workers. They used a
dataset from Princeton survey. Risk of
automation is estimated at sub-occupational
task level by Armntz et al. (2016)”. They
observed that only 9% of jobs in the US are at
risk by Al with data collected from OECD
PIAAC survey, which had more in-depth
description for the task of each occupation and
worker.

4.2. Jobs that can be created by Al

Artificial intelligence is well regarded to
improve efficiency, deliver accurate results,
and streamline all the processes. A lot of
people are not so welcoming to Al as they are
concerned about their jobs that can be lost due
to Al. Luckily, the reality is that Al can create
a lot of jobs and open up a lot of opportunities.
According to the “World Economic Forum,”
over 97 million new jobs would be created by
Al automation by 2025 (Browne, 2020). Here
are some of the jobs that can be created by Al —

4.2.1. Data Sourcing

It covers classifying and gathering data from
several external and internal sources. These
sources are the origins of all the data required.
It can be a file, database, or APIl. One can
access a lot of data with data sourcing and data
is much like a goldmine in digital age. All
documents are not similar. Even after training
the Al model properly with various datasets for
automation, there might be conflicts or errors
to classify some documents. Data sourcing
experts improve the Al model’s performance
and provide feedback in those cases.

4.2.2. Data Labelers and Annotators

Al automation too needs a trained model and
humans are still needed to train the Al model.
Data labelling and annotation consists of
gathering audio, text, image, and video clips to
train and develop an Al model. So, a lot of job

openings are available for data labelers and
data annotators thanks to Al. For data
annotation tools, the global market size is
expected to grow at 27.1% of CAGR by 2028
(Grand View Research, 2023).

4.2.3. Al Engineers

According to the “2020 emerging job report”
by LinkedIn, jobs related to Al are making
strongest and fastest growing job markets in
the world (Columbus, 2020). The hiring rate
for Al experts grew year-on-year at 74% since
2016 (Berger, 2019). Al developer is one of
those roles related to Al specialists. Like data
labelers and annotators, Al automation also
needs human intervention from Al developers.
Al developers develop Al and integrate the
same in applications and software.

4.2.4. Data Analyst

There is a need to understand that humans have
ultimate control even with automation. Data
analysts are needed to surf through plenty of
data and decode the same into meaningful
information. Al automation can make jobs
faster and easier for data analysts but human
data analysts are needed to make decision as
per the information, which Al model cannot
make.

4.2.5. Dev/Ops

Dev/Ops can integrate Al and machine learning
into a product or process to deliver best results.
They can use machine learning and Al in retail
and manufacturing and integrate the same with
camera for vehicle detection, testing food
quality, and more. Al automation has opened a
lot of opportunities like AlOps, DevOps, and
MLOps with a lot of integrations in various
processes from all industries.

All in all, these areas need specialists who are
capable to set up machine learning or Al
infrastructure and deploy the frameworks,
maintain, and manage the logistics and models
and update them. There is also a high scope in
mobile-first world, where Al-based voice
assistants are used by 97% of mobile users.
These assistants depend highly on machine
learning models to create opportunities in
DevOps. Al automation is on the verge to
create more new jobs. According to 63% of
CEOs in a survey, Al is going to create more
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job opportunities in the job market like internet
(Todorov, 2021).

4.3. Impact of Al on Economic Growth and
Income Distribution

We have seen the effect of Al on job market
with the “lens of displacement of manual roles
by machines so far. However, the effect of Al
on economic growth relies not just on job
market, but also on income of citizens and total
value of goods and services manufactured in
the country (i.e., GDP). It is important to
consider the impact of Al on economy or
productivity level rises by Al Just like
empirical evidence on innovation in the long
term shows that unemployment is stable, the
long-run evidence suggests that the rates of
economic growth and “share of capital” in
income is stable.

However, it is not important. According to
Karabarbounis & Neiman (2014), there is a
relative reduction in price of capital items
which is mainly induced by advancement in
technology. It has encouraged companies to
replace more manpower with machines.
According to Cockburn et al. (2018), Al
programs may start automating the process of
innovation. The automation in learning
promotes generation of new insights and
concepts in automated processes, given the
availability of needed information. This
argument is explored by Agarwal et al. (2019)
in depth. They took the explosion of
knowledge and data to come up with more
possible combinations to select more viable
innovations.

As it has been more challenging for researchers
to access vast knowledge, Al models can
observe relevant combinations of knowledge. It
has been applied by them to “Romer-Jones
model” of “endogenous growth” and showed
how it can promote growth. Cockburn et al
(2018) alerted against overestimating the odds
of Al as the key driver of innovation. A lot of
engineering and science domains are based on
inquiry which is focused on detecting small
number of causal factors of given phenomenon.
Deep learning provides an alternative shift on
the basis of ability of prediction of complex
“multi-causal phenomena” with a “black box
approach” which abstracts away from the given
causes but it enables singular prediction which

can result in steep insight. Studies related to
polarization of job market and changes in skill-
biased demand have been shifted from lower
skilled jobs because of automation and
concerns have been raised by technology on
side effects of Al on income distribution.

Most of the studies have predicted the cons of
Al for income distribution. For example, Berg
et al. (2017) have simulated various levels of
advancements in income distribution in a
dynamic equilibrium model where robots come
up as individual form of capital. All scenarios
eventually increase income inequality with
worst results when robots replace only
unskilled labour. The rise in income inequality
for labourers is the most debated concern of
technology. The polarization of job market
plays a vital role. Job markets have been
polarized because Al is supposed to replace
humans engaged in “mid-skill” jobs (Autor et
al., 2003). In order to avoid income inequality
because of proliferation of Al, proper policy
measures are needed because job polarization
causes polarization in work environments and
wages as well (Autor & Salomons, 2017).

It is happened in Europe as well, where
polarization of job market has widened wage
gaps. According to Goos et al. (2014),
advancement in technology has increased
demand in high-skill and well-paid jobs and
low-skill and low-paid jobs with the decline in
mid-income jobs.  There are significantly
varied trends of polarization in job market in
European nations (Darvas & Wolff, 2016),
which can be justified by country-specific
policies and bodies (Fernandez-Macias,
2012)”.

5. Results

The studies are ambiguous on the impact of
proliferation of Al on wage and employment.
There might be a negative impact. If machines
only replace workforce, it can be negative. If
machines complement and coexist without
affecting human workers’ jobs and improve
productivity, it can have positive impact. The
latter impact can improve productivity and
reduce the prices of output which may increase
demand between and within the sector.
Improved productivity also results in wage
effects to reallocate employees across different
sectors.
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There are concerns related to displacement of
employees with Al. Previous studies suggest
that earlier waves of innovation which replaced
employees with machines generated more
income and jobs, despite having painful
transitions. There are some signs that impact of
displacement is stronger than the impact of re-
instatement over the past ten years and decline
in labour share in manufacturing industries
even before the proper adoption of Al. It is not
easy to predict what Al will and can do in
future. Al might improve productivity in a lot
of services and industries to boost income,
economic growth, and overall welfare.
However, improved growth will run into
limitations posed by important factors which
one cannot automate. Firm behaviour also
shapes macroeconomic results of Al and there
is proper evidence for implications of
reallocation by Al.

6. Conclusion

The impact of technological advancement and
automation on polarization of employment has
led to serious concerns in terms of rising
inequality. Some of the empirical studies are
supposed to confirm such issues. Policies
offering incentives for companies which are
innovating to share their profit or shifting taxes
from human workforce to capital may be
helpful to deal with the distortionary effects
which automation may have for policy reforms
and income equality change the incentive
structure underlining the decision making.
Automation can improve wages and team
performance,  while  generating  other
opportunities  to  reduce  employment.
Technological advancements may be in favour
of specific kinds of skills. Hence, the belief of
“skills-biased shift” in technology may affect
distribution of income.
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ABSTRACT

Climate change is a major global challenge that has significant impacts on the tourism industry. The tourism industry
is highly dependent on the natural environment, making it vulnerable to the impacts of climate change. This study
investigates the influence of climate change impacts on tourists’ intentions to visit a destination, with a focus on the
East Coast of Sri Lanka. The information was obtained from the responses of 393 international tourists who visited the
East Coast of Sri Lanka between October 2021 and September 2022. The results show that climate change impacts
have a significant negative influence on tourists' intentions to visit the East Coast of Sri Lanka. The study also identifies
several adaptation measures that can help to mitigate the impacts of climate change on tourism in the region.

Keywords: Coastal tourism, climate change, intention, adaptation, East coast of Sri Lanka

1 Introduction

The tourism industry in coastal regions is one
of the most vulnerable sectors affected by
climate change (Leal Filho, 2022). However,
few studies have explored the impact of
climate change on coastal tourism (Atzori,
Fyall, & Miller, 2018). Tourists' decisions on
where to travel are influenced by climate
consciously or unconsciously (Scott, Gossling,
& De Freitas, 2008).For many coastal tourism
destinations, the ideal weather conditions are a
sunny environment with minimal precipitation
and wind (Scott et al., 2008). Tourists' comfort
at the destination is a crucial factor that
influences their demand for leisure travel (Leal
Filho, 2022). Heavy rains, high temperatures,
and disease outbreaks also affect tourists'
comfort, and they may consider these factors
when choosing their travel destination (Atzori
et al., 2018). As climate change threatens the
coastal regions, effective adaptation strategies
should be implemented to maintain the quality
of tourism services and reduce the seasonal
fluctuations in tourism demand.

Numerous studies have examined tourists'
preferences for weather and climate conditions,
which are considered crucial factors for the
tourism industry. In recent years, weather and
climate conditions have become a key research
theme in tourism-relatedresearch(Gdssling,

Scott, Hall, Ceron, & Dubois, 2012; Rutty &
Scott, 2013, 2015, 2016; Scott et al., 2008;
Scott & Lemieux, 2010a, 2010b). Various
approaches have been used to analyse tourists'
climate preferences and to determine optimal
weather and climate conditions for tourism
(Atzori et al, 2018; de Freitas, 2015;
Demiroglu, Saygili-Araci, Pacal, Hall, &
Kurnaz, 2020; Georgopoulou et al., 2019;
GOmez-Martin, Matos-Pupo, Bada-Diaz, &
Escalante-Pérez, 2020; Hewer, Scott, &
Gough, 2015; Martinez-Ibarra, Gmez-Martin,
Armesto-Lopez, & Pardo-Martinez, 2019;
Rutty & Scott, 2014, 2016; Rutty et al., 2020;
Yu, Rutty, Scott, & Li, 2020). Atzori et al.
(2018) have grouped such approaches into
three: expert-based, revealed preferences, and
stated preferences (Atzori et al., 2018).

Climate change is an issue that has significant
implications for the tourism industry(Scott,
Hall, & Gossling, 2012). Tourists' perceptions
of climate change and its impact on their
destination choice are crucial in making travel
decisions(Gossling et al., 2012; Scott et al.,
2008). Previous research has highlighted the
importance of understanding the response of
tourists to climate change variables and the
impact of temperature rise on destination
choice(Gossling & Hall, 2006). However,
some studies have ignored tourists' perceptions
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by relying solely on statistical models to
forecast tourist behaviour under climate change
scenarios.

Tourism businesses and destinations face
challenges in adapting to changing climatic
conditions due to their higher investment in
fixed resources, such as hotels and other
tourism facilities (Scott et al.,, 2008). The
impact of climate change on tourism seasons
affects the spatial and temporal distribution of
tourist flows and spending, both nationally and
internationally internationally (Rutty & Scott,
2016). As tourism is a discretionary activity,
any increase in discomfort and dissatisfaction
can lead to a decrease in the number of tourists.
The interplay of various conditions at the
destination level and visitors' preferences for
climate variables can affect tourism demand at
different levels (Atzori et al., 2018).

The East Coast of Sri Lanka is a popular
coastal tourism destination that is facing the
challenges of climate change. The impacts of
climate change on the region include sea-level
rise, increased frequency and severity of
natural disasters, and changes in temperature
and precipitation patterns (Wong et al., 2014).
These impacts can have significant effects on
the coastal tourism industry, which is one of
the major sources of income for the local
economy. The study by Atzori et al., (2018)
revealed that tourists have the financial
resources, knowledge, and time to avoid
destinations experiencing the effects of climate
change and choose another destination at a
different time of year. Therefore, this study
attempts to investigate the influence of climate
change impacts on tourists' intentions to visit a
destination, with a focus on the East Coast of
Sri Lanka. The results of this study provide
insights into the potential impacts of climate
change on coastal tourism in the region and
suggest adaptation measures that can help to
mitigate these impacts.

2 The Study area

The Eastern Province of Sri Lanka occupies a
significant portion of the island's total area,
covering approximately 16% of the island's
total land area. The region is characterized by a
420 km long coastline that accounts for 26% of
the country's entire coastline and comprises a
variety of ecosystems such as mangroves, salt

marshes, dunes and beaches, seagrass beds,
mudflats, corals, grasslands, and
forests(Jayasingam, 2008). The region's
tropical climate is hot and humid, and it falls
under the dry zone of Sri Lanka. The mean
annual temperature in the east coast varies
between 260C to 280C, with minor seasonal
variations, but it may exceed 30°C up to 35°C
during prolonged drought(Jayasingam, 2008;
Ministry of Environment, 2011). The average
rainfall ~ varies  between  1000-1500mm,
primarily received from the Northeast monsoon
periods, from October to February, which
accounts for nearly 60% of the annual
precipitation. The region's ecosystems and
climate make it a popular tourist destination,
particularly for beach-related
activities(Jayasingam, 2008).
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Figure 1. Location map of the study area: (a)
Map of South Asia; (b) location of Sri Lanka;
and (c) the extend of Eastern Province.

3 Materials and methods

The population of this research was
international tourists who visited the East coast
of Sri Lanka. A non-probability sampling
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technique was used to select the participants in
this research. Specifically, the simple random
sampling technique was employed. The
respondents’  participation was entirely
voluntary. The instruments of the data collation
were designed in a way the respondents were
not harmed, and the respondents' identities
were kept confidential.

The data of this study were collected using a
questionnaire survey. Generally, the larger the
sample size, the more appropriate it is to use a
questionnaire survey (Couper, 2017). Although
the questionnaire had mostly closed-ended
questions, there was an open-ended question at
the end of the questionnaire to allow
respondents to express themselves freely. The
open-ended question was utilized to offer
respondents the chance to express their diverse
perceptions in relation to the visitation
intention. The variables to be measured were
chosen based on existing research on tourists'
preferences for weather and climate conditions
and their responses to the effects of climate
change in coastal destinations. The
questionnaire included 26 questions designed
to collect preliminary information about
tourists, investigate the reasons for choosing
the destination, assess tourists' weather and
climate preference, investigate tourists'
response to the effects of climate change, and
assess tourists' preference for adaptation
measures.

First, a pilot study was carried out with 18
respondents from the East coast of Sri Lanka to
get feedback on the questionnaire's
consistency, understandability and structure.
The pilot study participants were selected using
the simple random sampling approach to
validate the suitability of the random sampling
method in the main study. Once the feedback
and suggestions of respondents were adapted to
the questionnaire, data collection for the actual
study began. The data collection took place
from October 2021 to July 2022, and 450
questionnaires  were distributed to the
respondents. However, a total of 429 responses
were received at the end of the data collection
period (10/2021-07/2022).

The initial database included 429 responses.
The data collected from responses were
subjected to the initial screening procedure.
The divergence from normality was first

observed, and then the data were screened to
find missing data and outliers. There were no
major outliers identified. As a result, missing
and incomplete values were omitted from the
data analysis. The data screening process
resulted in the omission of 36 responses from
the analysis due to missing and incomplete
values. As a result, after the data preparation
process was completed, 393 responses were
taken for the analysis. SPSS 26.0 was used to
process all of the gathered data.

4 Results

4.1 Respondents’ profile

Out of 393 respondents, 33.1% were male and
66.9% were female. None of the respondents
identified as transgender or preferred not to
answer the question on gender. The majority of
respondents were aged between 30-49 years
(50.6%). The highest percentage of tourists
(36.6%) fell into the income bracket of 1001-
2000 US dollars. A total of 58.8% of
respondents were married, while 30.5% were
unmarried, 1.8% were divorced, and 8.9%
selected ‘'other' for marital status. Most
respondents had received a university-level
education (70.5%) and were from the United
Kingdom (26.0%) or China (17.3%). The most
common length of stay was 8-14 days (39.9%).

4.2 Characteristics of respondents’ visits
The purpose of the trip was mainly for leisure
or holiday, accounting for 63.1% of the
respondents, while 8.1% visited friends and
relations. In terms of travel companionship,
42.5% of the respondents traveled with their
spouse/partner, and 24.9% with
family/relatives. The top two destinations
visited were Nilaveli beach, accounting for
49.1% of the respondents, and Pasikkuda
Beach, accounting for 30.5% of the
respondents. The activities involved during the
visit were sunbathing (100%), walking on the
beach (80.4%), swimming (72.3%), whale &
dolphin-watching  (71.8%), and seafood
(59.8%) (Table 1).
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Table 1: Characteristics of the visit of the

respondents
Variables %
Leisure/Holiday 63.1%
Purpose of Trip V|S|t_|ng friends & 8.1%
relations
Travel Spouse/Partner 42.5%
companionship | Family/Relatives 24.9%
Destination Nilaveli beach 49.1%
visited Pasikkuda Beach 30.5%
Sunbathing 100.0%
Walking on the 80.4%
Activities Bea}ch -
involved Swimming _ 72.3%
Whale_ & Dolphin- 71.8%
watching
Seafood 59.8%

4.3 Tourists’ perceptions of the impacts of
climate change on coastal tourism
The results from the Table 2 suggest that
tourists are most concerned about the impacts
of high temperatures and droughts, with 36.9%
strongly agreeing that they experienced high
temperatures, and 32.3% strongly agreeing that
they experienced droughts. On the other hand,

tourists are less concerned about the impacts of
floods, with only 5.9% strongly agreeing that
they experienced floods while visiting the east
coast of Sri Lanka. The mean scores for each
impact ranged from 2.14 to 3.37 and the
standard deviations ranged from 1.156 to
1.597, indicating that tourists had varying
perceptions of the general impacts of climate
change. Overall, the results suggest that
tourists generally perceive high temperature
and droughts as the most significant impacts of
climate change, while floods are perceived as
the least significant. However, there is still a
considerable proportion of tourists who are
uncertain or disagree with these statements.
These findings have important implications for
tourism management and policy-making. As
tourists are a key stakeholder group in the
tourism  industry,  understanding  their
perceptions of climate change impacts is
essential for developing effective adaptation
strategies and mitigating the negative effects of
climate change on the tourism industry.

Table 2: Tourists' perception of the general impacts of climate change

. Strongly . Strongly
ngeral impacts of Disagree Disagree Moderate Agree Agree Mean |Std. Dev
climate change % % %
% %

High temperature 22.6 10.7 10.7 19.1 36.9 3.37 1.597
Irregular rainfall 234 35.6 14.8 14.2 12.0 2.56 1.312
Strong winds 22.6 36.6 9.7 14.8 16.3 2.65 1.399
Droughts 15.3 191 14.2 19.1 32.3 3.34 1.475
Floods 33.3 40.5 10.7 9.7 59 2.14 1.156

Note:5-Strongly agree, 4-Agree, 3-Moderate, 2-Disagree, 1-Strongly disagree

According to Table3, the majority of tourists
agreed or strongly agreed that climate change
have a direct impact on coastal tourism, with
the highest agreement being for the degradation
of beaches (58%). Other impacts with
relatively high agreement were reduced
outdoor activities (47%), bleaching of corals
(47%), and reduced comfort (51%). Water
restrictions (32%) and bad weather (31%) had
lower agreement, while destruction of tourism
infrastructure (23%) and loss of coastal
habitats (25%) had the lowest agreement.

Overall, the mean value for tourists' view on
the direct impacts of climate change on coastal
tourism was 3.07 (SD = 1.205), indicating a
moderate agreement. The standard deviations
for each impact varied from 1.228 to 1.582,
suggesting a wide range of responses. The
findings suggest that tourists are aware of the
potential impacts of climate change on coastal
tourism, but their perception varies depending
on the specific impact.
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Table3: Tourists' view on the direct impacts of climate change on coastal tourism

Direct impacts of
climate change Strongly
St_rongly Disagree % |Moderate % Agree Agree Mean Std. Dev
Disagree % % %
Reduced outdoor activities [24.2 19.6 9.2 19.8 27.2 3.06 1.566
Degradation of beaches 15.3 13.5 13.2 21.4 36.6 3.51 1.474
Bleaching of corals 23.2 16.5 13.2 15.0 32.1 3.16 1.582
Destruction — of  tourism|, g 5 19.3 39.4 9.9 13.0 2.80 1.228
infrastructure
Loss of coastal habitats 19.3 16.0 39.7 9.9 15.0 2.85 1.271
Bad weather 17.0 145 37.7 115 19.3 3.02 1.311
Water restrictions 13.2 23.4 30.8 11.7 20.9 3.04 1.311
Reduced beach activities 19.8 15.5 41.7 7.9 15.0 2.83 1.266
Reduced comfort 11.5 12.5 25.2 26.7 24.2 3.40 1.290
3.07

Note: 5-Strongly agree, 4-Agree, 3-Moderate, 2-Disagree, 1-Strongly disagree

4.4 Tourists' perceptions of important
weather parameters relevant to coastal
tourism

According to the Table 4, the most important

weather factor for tourists is comfortable

temperature, with 43.3% of tourists rating it as
very important. The second most important
factor is absence of strong wind, with 36.6% of
tourists rating it as very important. Duration of
sunlight availability is rated as the least

important weather factor, with only 27.5% of
tourists rating it as very important. The mean
ratings for each weather factor range from 2.99
to 3.90 on a scale of 1 to 5, indicating that
tourists generally consider all of the weather
factors to be moderately to important for
coastal tourism. The standard deviations range
from 1.246 to 1.419, indicating some
variability in tourists' ratings of the importance
of each weather factor.

Table 4: Tourists' perceptions of the important weather factors relevant to coastal tourism

. L Ver
Weather Factors t/Jonlmportant in?f)sortant L\/ﬂ oderate (I)/r:portant in?p)c;rtant Mean |Std. Dev
% %
Absence of rain 8.4 12.2 26.2 18.3 34.9 3.59 1.301
Comfortable temperature 6.9 9.2 14.0 26.7 43.3 3.90 1.246
Duration of Sunlight availability  [{12.2 15.0 34.4 10.9 27.5 3.26 1.335
The temperature of the Water 20.1 18.3 26.0 135 22.1 2.99 1.419
Absence of cloud cover 94 14.0 21.9 23.4 31.3 3.53 1.313
Absence of strong wind 10.9 10.2 22.9 19.3 36.6 3.61 1.355

Note: 5-Very important, 4-Important, 3-Moderate, 2-Less important, 1-Unimportant

4.5 Unsuitable weather conditions for
coastal tourism

The Figurelshows the percentage of tourists

who consider certain weather factors as

unsuitable for coastal tourism, based on their

perspective. These percentages indicate the

proportion of respondents who perceive each

weather factor as unsuitable for coastal
tourism. The highest percentage (29.5%) of
respondents consider heavy rainfall as
unsuitable for coastal tourism, followed by
high temperature (20.9%) and low temperature
(12.7%). These findings provide valuable
insights for coastal tourism managers and
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policymakers to Dbetter understand tourists'
preferences and concerns regarding weather
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conditions and to develop
strategies to address them.

appropriate

Weather factors

Figurel: Unsuitable weather factors for coastal tourism (tourists’ perspective)

4.6 Tourists’ preferences for climate
change adaptation measures

Individual tourists will make the final decision
on whether to travel to a place or not.
Therefore, respondents were asked to mention
the appropriate adaptation measures that would
make them feel comfortable visiting the same
destinations on the East coast of Sri Lanka in
the event of changing climatic conditions.

This Figure2 shows tourists' preferences for
climate change adaptation strategies that are
appropriate for the destination level. The
highest preference is for insurance cover with
88.30% of tourists showing a preference for
this adaptation strategy. Beach nourishment,
the early warning detection system, and the use

Construction of climate-proof buildings

Adaptation strategies

The early warning detection system

Insurance cover

Construction of Sea walls defences and breakwaters
Guest education
Diversification of markets

Using water-saving devices

of energy-efficient systems and water-saving
devices are also highly preferred, with 84.48%,
81.68%, 81.68% and 79.39% of tourists
preferring these strategies, respectively. Other
preferred strategies include the declaration of
marine sanctuaries (62.85%), the construction
of sea walls defences and breakwaters
(55.22%), coastal setbacks (57.51%), response
plans for coral bleaching (52.42%), guest
education (55.98%), creating evacuation plans
(55.98%), insurance cover (88.30%), and
diversification of markets (57.76%). The least
preferred adaptation strategy is offering more
indoor activities, with only 27.48% of tourists
showing a preference for this strategy.

0.0010.0020.0030.0040.0050.0060.0070.0080.0090.0a.00.00

preference in %

Figure2: Tourists' preference for climate change adaptation strategies that are

National Conference on Innovative Research in Humanities, Commerce and Science for sustainable

Development [13 April 2023]

164



Vidyabharati International Interdisciplinary Research Journal

ISSN 2319-4979

4.7 Tourists' intention to visit the east
coast of Sri Lanka
An investigation was conducted to examine
how the presence or absence of adaptation
measures affects tourists' intentions to visit the
east coast of Sri Lanka.Figure 3 showed that
approximately 70% of tourists said they would
return to the same destination (the east coast of
Sri Lanka) if climate change adaptation
strategies are available. At the same time,
about 75% of the tourists indicated that they
would prefer another destination if climate
change adaptation strategies are unavailable.
Despite the existence of climate change

80
70
60
50
40
30
20

I
0

| would choose the same
destination

Preference in %

adaptation measures, approximately 25% of
visitors responded that they would choose the
same destination at different times. Further,
about 15% of tourists mentioned that they
would choose the same destination on
alternative dates though climate change
adaptation strategies are absent. About 7% of
tourists said they would choose another
destination even though climate change
adaptation strategies are available. On the other
hand, about 10% of tourists indicated that they
would still visit the same destination, although
climate change adaptation strategies are
unavailable.

| would choose the same
destination, but with
different data

| would prefer another
destination

Visitation intension

B Absence of Adaptation Measures

existence of Adaptation Measures

Figure 3: Tourists’ visitation intentions to the presence or absence of adaptation measures

A study was conducted to examine how the
various impacts of climate change affect
tourists' intention to visit the east coast of Sri
Lanka. The results (Figure 4) showed that the
majority of respondents would prefer another
destination if tropical diseases (72.8%),
flooded  streets  (62.6%), or  beach
disappearance (64.6%) were present. Similarly,
intensified storms (56.7%), uncomfortable hot
temperature (76.3%), increased daily rainfall

(73.3%), marine wildlife disappearance
(47.1%), and coral bleaching (44.5%) also
showed that most respondents would prefer
another destination. Stronger winds showed the
highest percentage of respondents (28%)
choosing the same destination, while marine
wildlife disappearance and coral bleaching
showed the lowest percentage of respondents
(18.8%) choosing the same destination.
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B | would choose the same destination

M | would choose the same destination, but different date

| would prefer another destination

Figure 4: Tourists’ visitation Intentions based on the effects of climate change

Tourists’ overall intention to visit the east coast
of Sri Lanka during their next visit, was tested.
Approximately 80% of tourists said they would
choose the east coast of Sri Lanka for their next
visit, whereas 15% said they would choose the

east coast at a different time of year. However,
about 20% of visitors reported that they would
choose another destination during their next
visit (Figure 5).

B | would choose the same destination

M | would choose the same destination, different date

H | would prefer another destination

Figure 5: Visitation intention to the east coast during the next holiday

4.8 Motivations for choosing the eastern
province as a tourists destination
Figure 6 lists all of the reasons why tourists
want to visit the eastern province. Sub-tropical
climate all year round was the most popular
reason given Dby tourists for choosing the
eastern province as a tourism destination,
followed by comfortable climate and lack of
tropical disease. Watching whales and
dolphins, Low-cost destinations, and Safety

and Security, all received high percentages
(above 70%) (Figure 6). The destination's
cultural heritage and coral diversity were
ranked 7th and 8th. The majority of tourists
believed that there were additional reasons for
choosing the eastern province, while
destination weather was an important factor in
making the destination appealing. Sports were
the least popular reason (about 20%).
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Figure 6: Motivation for choosing eastern province as a tourist’s destination

The following hypothesis was tested to identify
how the existence of adaption measures affects
tourists' intentions to visit the destination.

Ho: There is no relationship between tourists’
intentions to visit a destination and the
presence of climate change adaptation
measures at the destination.

A correlation analysis was conducted to
examine the relationship between tourists'
visitation intentions in the existence of
adaptation measures at the destination and their
willingness to return to the east coast of Sri
Lanka during their next holiday. The Pearson
correlation test is significant at p < 0.001. The
null hypothesis is rejected, and the alternative
hypothesis is accepted, namely that there was a
significant relationship between tourists’

intentions to visit a destination and the
existence of climate change adaptation
measures at the destination. The results showed
a strong positive correlation between these two
variables (r = .670, p < .01). This indicates that
tourists' intention to visit the destination is
significantly related to their response to
weather conditions, which implies that the
availability of adaptation measures at the
destination plays an important role in attracting
tourists (Table 5). The findings of this study
suggest that destinations should prioritize the
development and implementation of adaptation
measures to improve their resilience to climate
change impacts and enhance their
attractiveness to tourists.

Table 5: Tourists visitation intention on the presence of adaptation measures at the destination

Correlations
Visitation willingness
Intentions in the |[to return to
existence of | the east coast
Adaptation of Sri Lanka
Measures at the [during their
destination next holiday
Visitation Intentions in the existence of | Pearson Correlation 1 670"
Adaptation Measures at the destination Sig. (2-tailed) .000
N 393 393
willingness to return to the east coast of Sri|Pearson Correlation 670" 1
Lanka during their next holiday Sig. (2-tailed) .000
N 393 393
**_Correlation is significant at the 0.01 level (2-tailed).
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5 Discussion

The East coast area is widely acknowledged for
its stunning beaches, coral reefs, and other
natural attractions that attract numerous
tourists. However, some visitors are expressing
concerns about the potential consequences of
climate change on these scenic spots. As more
and more people become aware of the effects
of climate change, they are beginning to
question the long-term sustainability of these
natural wonders. Some tourists worry that the
beaches may disappear, or the coral reefs may
deteriorate, causing irreversible damage to the
ecosystem. This increasing concern for the
environment is also leading to a rise in
ecotourism, with more tourists seeking out
sustainable tourism options that prioritize
environmental conservation. The impact of
climate change on tourist destination choice is
a critical issue that requires further discussion
and action to ensure that future generations can
continue to enjoy these unique and beautiful
locations.

Sri Lanka has a tropical climate, and tourists
often visit the coastal areas for their warm
weather and sunny skies. Tourists were more
concerned about the high temperatures and
drought in the east coast of Sri Lanka. The
temperature has been rising due to climate
change (World Bank Group, 2021), making it
uncomfortable for tourists who are not used to
the heat. For tourists who are not accustomed
to high temperatures, more heat can be a major
concern. High temperatures can cause
discomfort, dehydration. This can be
particularly problematic for elderly tourists,
young children, and those with certain medical
conditions. As a result, many tourists may seek
out air-conditioned accommodations and
indoor activities during the hottest parts of the
day. Tourists who are visiting areas affected by
drought may perceive the situation as a
negative aspect of their trip, as it can limit the
availability of certain activities and amenities.
For example, water-based activities such as
swimming, boating, and fishing may be
restricted. Tourists' perceptions of high
temperature and drought can have a significant
impact on the demand for tourism services.
Therefore, it is essential for the coastal tourism
industry to develop sustainable and eco-
friendly solutions to mitigate the impacts of

climate change and ensure a pleasant trip
experience for tourists.

Unpredictable rainfall, strong winds and floods
are some of the concerns for tourists visiting
the east coast areas. Tourists noted that
unpredictable rainfall can disrupt their plans,
leading to cancellations or delays in travel.
Strong winds can lead to rough seas, making it
unsafe for tourists to go out on boats or
participate in water-based activities, which can
be unpleasant for tourists and impact their
outdoor experiences. While Sri Lanka has a
monsoon season, which brings heavy rainfall,
climate change has led to more intense rainfall,
leading to flash flooding in some areas (De
Silva & Kawasaki, 2018). Tourists expressed
concern about the safety risks associated with
floods, as well as the impact on their travel
plans. Therefore, further research is needed to
better understand how unpredictable weather
may  influence  tourists’  vulnerability
perceptions and smooth function of coastal
tourism.

Among several direct impacts of climate
change, tourists highly rated the degradation of
beaches, coral bleaching and reduced comfort
as the direct impacts of climate change on the
coastal tourism in the eastern province. As a
result, tourists in the east coast of Sri Lanka
may be more likely to seek out destinations
that prioritize sustainable practices and take
proactive steps to mitigate the impacts of
climate change on their beaches and local
communities. , Wong et al., (2014) found that
degradation of beaches can result in the loss of
natural habitats and erosion of shoreline in Sri
Lanka, which can affect the local economy and
livelihoods of those who depend on tourism all
around Sri Lanka. Denstadli et al., (2011)
argued that tourists' understanding of beach
degradation and coral bleaching can have a
significant impact on the demand for tourism
services and the behavior of both tourists and
tourism businesses. Tourists who perceive that
beaches and coral reefs are degraded due to
climate change may be less likely to choose
destinations that are particularly vulnerable to
the impacts of climate change (Denstadli et al.,
2011). Additionally, tourists may be less likely
to engage in certain activities on the beach,
such as swimming, sunbathing, and water
sports, if they perceive that the water quality is
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poor or the beach is littered with debris
(Denstadli et al., 2011).

The degradation of beaches and coral reefs,
which are major attractions for tourists in the
eastern province, could have a negative impact
on the overall tourist experience that may
negatively influence the tourists’ intention to
visit the east coast in future. These findings
emphasize the importance of considering
tourists' perceptions and attitudes towards
climate change and its impacts on tourism in
coastal areas. To address these concerns, it is
important for tourism businesses in the east
coast of Sri Lanka to take steps to implement
sustainable practices, and prioritize the
protection and preservation of natural resources
such as beaches and coral reefs. By doing so,
east coast destinations can help to ensure that
tourists continue to view their area as an
attractive and desirable place to visit, even in
the face of climate change challenges.
Furthermore, tourists are becoming more aware
of the need for sustainable tourism practices in
the face of climate change. Tourists expressed
their desire to see the tourism industry take
more active steps towards sustainability, such
as reducing waste and carbon emissions,
protecting natural resources, and promoting
responsible tourism practices in the east coast
of Sri Lanka. They also expressed the hope that
the tourism industry of the east coast would
work collaboratively with local communities to
mitigate the impacts of climate change on the
environment and local communities.

Tourists' perception of weather plays a critical
role in shaping their travel choices, especially
in coastal tourism, as indicated by previous
research (Atzori et al., 2018; Rutty & Scott,
2016). Among various weather factors,
comfortable  temperature is a crucial
consideration for tourists, particularly when it
comes to coastal destinations (Rutty & Scott,
2016). Scott et al. (2008) reported that tourists
are aware of the significance of climate
attributes when planning their trips, either
consciously or subconsciously. The study
identified four critical weather factors that
tourists take into account, namely comfortable
temperature, lack of rain, clear skies, and calm
winds. This outcome was consistent with
Mather, Viner, & Todd's (2005) finding that
visitors' comfort level is the most critical factor

affecting leisure travel demand. Uyarra et al.
(2005) discovered that tourists consider the
absence of rain to be a crucial determinant of
their decision to visit a coastal destination.
Overall, the findings suggest that comfortable
temperatures, clear skies, and lack of rainfall
are crucial weather factors that influence
coastal tourists' decisions.

The findings of this study shed light on the
significance of weather factors beyond just
temperature and precipitation for coastal
tourism. Specifically, the absence of cloud
cover and strong winds were found to be
important  for tourists' beach vacation
experiences. This observation is consistent
with a previous study conducted by Fitchett,
Fortune, &Hoogendoorn, (2020) in the
Maldives, where tourists also placed great
value on clear skies and low winds for their
beach vacation. These results suggest that
catering to tourists' perceptions of weather
factors is crucial for tourism stakeholders to
enhance their services and facilities, resulting
in increased satisfaction and loyalty among
tourists. Thus, it is important for tourism
stakeholders to consider and incorporate these
factors into their planning and management
strategies, to better meet tourists' expectations
and ultimately achieve a competitive edge in
the market.

Tourists are an essential stakeholder in the
tourism industry, and their preferences on
climate change adaptation are critical for
effective adaptation planning and decision-
making. Understanding tourists' preferences
can aid in developing adaptation strategies that
align with their needs and expectations,
increasing their resilience to climate change
impacts and ensuring the sustainability of
coastal tourism. Le6n et al., (2021) also
emphasize the importance of climate-related
preparedness and adaptive capacities in
enhancing the value of the tourist experience
and promoting economic impact.

The study on tourists' preferences for
adaptation strategies in Sri Lanka's east coast
offers valuable insights into how tourism
destinations can address the challenges posed
by climate change. The study highlights the
importance of mitigating the effects of climate
change while simultaneously encouraging
tourism. The strategies identified in the study,
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such as insurance  coverage, beach
nourishment, early warning detection systems,
energy-efficient systems, and water-saving
devices, are effective in protecting tourists
from the risks associated with climate change
and ensuring their comfort and safety during
their stay.Among the adaptation strategies,
travel insurance emerged as the most favorable
option for tourists. This is because it provides
visitors with a sense of security, knowing that
any losses incurred during their stay will be
covered by the insurance. This assurance helps
tourists to choose Sri Lanka's east coast as their
destination, even in the face of potential natural
disasters.

However, the study found that some adaptation
strategies, such as building climate-proof
buildings and providing more indoor activities,
were not as popular among tourists. These
strategies were seen as limiting visitors'
outdoor mobility, which is a key aspect of their
experience in Sri Lanka's east coast. Tourists
prefer engaging in a variety of outdoor
activities, such as water sports and beach
activities, and these strategies may not be
effective in motivating tourists to visit the
destination.

The findings of the study suggest that a balance
must be maintained between mitigating the
effects of climate change and promoting
tourism. The adaptation strategies that offer
protection to tourists while also allowing them
to engage in outdoor activities are more likely
to be effective in attracting visitors to Sri
Lanka's east coast. By implementing these
strategies, tourism destinations can adapt to the
challenges posed by climate change and
continue to offer enjoyable and safe
experiences to their visitors. Sri Lanka's east
coast can potentially increase the number of
visitors while mitigating the effects of climate
change. However, further research is required
to better understand the complex relationship
between tourists' demographic factors and their
adaptation preferences in coastal tourism.

The local level is where the effects of climate
change are most strongly felt, with particular
regions, ecosystems, and communities
experiencing the consequences first (Kennedy,
Stocker, & Burke, 2010). As a result, it is
essential to encourage climate change
adaptation at the local level. Although some

tourism operators on Sri Lanka's east coast
have adopted adaptation tactics, they do not
always align with tourists' desires. While a few
prominent companies have embraced these
approaches, the majority of small and medium-
sized enterprises have not, citing the high costs
of implementation and maintenance. This
highlights a significant challenge in addressing
climate change in the coastal tourism industry:
maintaining a balance between promoting
environmentally sustainable practices and
accommodating tourists' preferences while
ensuring that businesses remain viable. Finding
effective solutions that benefit all stakeholders,
including the environment, local communities,
and tourism businesses, will be critical to
achieving long-term sustainability in the
tourism sector.

The study revealed a noteworthy finding,
indicating that having climate change
adaptation measures in place within tourist
destinations can have a substantial positive
influence on tourists' willingness to visit. As
climate change's effect on tourism continues to
gain awareness among tourists, they are now
seeking out destinations that have implemented
measures to adapt and mitigate these
impacts(Ledn et al., 2021). The current study
suggests that the presence of climate change
adaptation measures can provide a competitive
edge for tourist destinations, as it is likely to
attract and retain tourists who are seeking
destinations that prioritize sustainable tourism
practices.

This finding highlights the importance for
tourist destinations to take a proactive
approach towards climate change adaptation
and to communicate their efforts effectively to
tourists. By doing so, they could benefit from
increased tourism, improved reputation, and
potentially long-term sustainability. It is crucial
to note that this study's results are not
conclusive and may be influenced by various
factors, such as the type and scale of adaptation
measures implemented and tourists' individual
characteristics. Therefore, further research is
necessary to gain a better understanding of the
relationship between climate change adaptation
measures and tourists' intentions to visit.

The study revealed that tourists tend to prefer
visiting the east coast for their next trip when
they know that preferred adaptation strategies
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are available there. This finding is consistent
with a study by Goosling et al. (2012) that
found that long-haul tourists visiting the Rocky
Mountains of Canada were less willing to visit
if there were no climate change adaptation
measures. The results suggest that the presence
of climate change adaptation measures can
positively influence tourists’ destination
choices and increase their intention to visit.
However, it is important to note that the
effectiveness of climate change adaptation
measures in attracting tourists depends on their
perception of the measures. According to
Mushawemhuka et al. (2022), tourists who
perceive the adaptation measures as effective
and efficient are more likely to choose the
destination for their next trip. Conversely,
tourists who perceive the adaptation measures
as ineffective and inefficient are less likely to
visit the destination.

Tourists' intentions to return to the tourist
destinations were closely connected to the
conditions of environmental attributes that
tourists preferred (Uyarra et al., 2005). This
finding was consistent with what was found in
this study, in which most of the tourists stated
that they would not visit the East coast of Sri
Lanka again if the tropical disease became
more widespread, the temperature became
uncomfortably, rainfall daily duration became
uncomfortable, beaches largely disappear, and
streets are frequently flooded.

The motivations for choosing the Eastern
Province of Sri Lanka as a tourist destination
are varied, with climate and wildlife viewing
being significant factors. However, it is
important to note that motivations may differ
based on the demographic characteristics of
tourists, such as age, gender, and country of
origin. Therefore, tourism stakeholders in the
region should consider targeting specific
markets with tailored marketing strategies to
maximize the appeal of the region.

When a destination cannot accommodate the
tourists' climate preference for a particular
activity, they exclude the destination in their
travel decision. If tourists are unable to fulfil
their expected activities, they will rate the
weather factors as unacceptable. Further,
Atzori et al., (2018) argued that travel
decisions regarding the destination visited will
be influenced by visitors' perceptions of

whether the weather encountered was normal
or abnormal. Understanding these variations in

tourists' perceptions of important weather
factors for coastal tourism based on the
purpose of travel can help destination

managers and marketers tailor their marketing
strategies and communication efforts to
effectively promote coastal tourism in the
eastern province of Sri Lanka.

These findings have important implications for
tourism managers and policymakers, as they
suggest that investing in climate change
adaptation measures can potentially attract
more tourists to a destination. However, it is
crucial to ensure that tourists perceive these
measures as effective and efficient. This
requires  effective  communication  and
marketing strategies that highlight the positive
impacts of the measures on the tourist
experience. Moreover, tourism managers and
policymakers should continuously evaluate the
effectiveness of the adaptation measures and
make necessary improvements to ensure that
they meet tourists' expectations and needs. By
doing so, they can help to mitigate the negative
impacts of climate change on coastal tourism
while also contributing to the sustainability of
the coastal tourism industry.Tourists' overall
perception of the effects of climate change on
coastal tourism in the east coast is favourable
at the moment. As a result, tourist arrivals in
the near future will be unaffected. Hence,
tourism operators have enough time to plan and
implement climate change adaptation strategies
to protect the coastal tourism industry from
future climate change impacts.

6 Conclusion

This study highlights the importance of
considering climate change impacts in tourism
planning and development, as it can
significantly affect tourists' intentions to visit a
destination. It also emphasizes the need for the
tourism industry to adapt to the changing
climate to ensure the sustainability of the sector
and the conservation of natural and cultural
resources. Overall, this study contributes to the
growing body of literature on climate change
and tourism by providing insights into how
climate change affects tourists' intentions to
visit a destination and the potential adaptation
strategies that can be implemented to mitigate
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its impacts. It is hoped that this study will
inform policymakers, tourism stakeholders,
and destination managers in Sri Lanka and

other similar destinations facing similar
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ABSTRACT

Blockchain has been a very disruptive technology that can innovate various businesses. Ignoring the same may lead
organizations to stand behind competition in itself. Along with its basic financial use in cryptocurrency, a lot of
applications of blockchain are being proposed by many studies, especially e-voting and supply chain management
(SCM). However, there has been a lack of attention on cybersecurity and information applications of blockchain,
especially from the point of view of organizations. Identity Management (IDM) systems have been proposed as a
potential solution to problems related to digital identity management. They are at nascent stage and further research
should be conducted to find out whether identity system can be improved with blockchain. This study explores
blockchain and its application for IDM in context of organizational security. It gives a comprehensive review on
understanding the topic, such as knowing whether claims made on the potential of blockchain to address the challenges
of identity management worth the hype. The overall trend shows theoretical knowledge on supporting some claims, but
may not be friendly to the context of organizational security. The study reveals nascent yet promising state of
blockchain, while questioning whether adoption of identity management is completely practical in organizations.

Keywords — Blockchain, identity management, organizational security, decentralized identity management,

IDM

1. Introduction

Identity management turns out to be a serious
concern in this day and age. Due to constant
technological advancement, especially the 5G
penetration and introduction of “Internet of
Things (IoT)”, there has been a rise in number
of business entities in digital world. There is a
high demand for digital identification of
individuals, services, organizations, devices,
and applications in a universal and efficient
manner. This way, it is highly important to
maintain security and privacy. Blockchain-
based decentralized identity ~management
(BDIDM) is much needed and proposed as a
potential solution for organizational security.
Some mistakenly consider blockchain as a
common solution, a lot of discussions have
been made lately on whether blockchain could
benefit identity management systems (Panait et
al., 2020).

1.1.Background

Identity Management (IDM) system combines
technologies and policies which work on the
same path to ensure that access to resources
like systems, applications, data, specific
services, and cloud platforms is provided only
to authorized users in an organization. It
protects against unauthorized access to
resources and systems and triggers alarms

when there is a security breach to steal data
from within or outside the perimeter. A smart
IDM system is aimed to provide security to
system and data while reducing costs and
saving efforts. There are still several problems
in using typical IDM systems like fraud, theft,
loss of data, and lack of control (Dunphy &
Petitcolas, 2018). Companies face security and
design issues with IDM processes while
forcing to test new solutions. Most of the IDM
systems are centralized with a single control
over the whole network.

Blockchain and distributed ledger have
generated a lot of hype and spurring across
several industry sectors. Financial sector is
supposed to have first-mover advantage when
it comes to leverage blockchain technology.
The emergence of blockchain technologies
enable self-governing identities to ensure
decentralization where each participating node
is independent from others. Rather than
following the guidelines of a centralized
authority, there are common standards for
distributed entities to connect and preserve
their authenticity and ensure confidentiality of
information. Identity authentication is needed
to secure the environment due to network
decentralization. Blockchain technology is
relatively new and has properties like
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immutability, transparency, tamper resistance,
credibility, decentralization, and traceability for
several purposes (Wang & Jiang, 2020).
Individuals can own their identities with a
global ID for various purposes by using
blockchain-based decentralized identity
management (BDIDM).

2. Literature Review

The  emergence  of  blockchain-based
“distributed ledger technology (DLT)” on a
data structure has increased new approaches to
identity management to upend significant
approaches to consume and provide digital
identities. These approaches propose to
improve transparency, decentralization, and
user control which cover information related to
identity, due to previous challenge in designing
IDM. Dunphy & Petitcolas (2018) introduced
emerging landscape of “DLT-based IDM” and
evaluate three proposals with analytic lens of
seminal model — “ShoCard, uPort, and Sovrin”
— to define the nature of successful schemes
related to IDM.

There have been concerns raised on
commercial, technical and ethical aspects of
security and privacy of data due to recent
scams related to abuse of private data from
various social media platforms and data
breaches. The new “General Data Protection
Regulation (GDPR)” law by the European
Union (EU) is among the major changes in
privacy regulations and covers various
regulatory steps for both data processors and
controllers to protect and empower the privacy
of EU citizens. Faber et al. (2019) proposed a
conceptual  framework and  world-class
architecture for “Blockchain-based Personal
Data and Identity Management System
(BPDIMS)”, a GDPR-compliant and human-
oriented identity management and personal
data system as per blockchain technology.
They described the wuse of BPDIMS
architecture to provide high-level of trust,
security, and transparency. They discussed how
humanized approach of BPDIM while
complying with GDPR moves control on
personal data to empower them.

The 10T connects everything, be it
organization, individuals, and companies to
objects in the virtual and real world. Digital
identity has been the keystone for online

solutions and foundation to build security
mechanisms like authorization and
authentication. There is still lack of proper
study on “Digital Identity Management (DIM)”
for 10T. Zhu & Badr (2018) identify the needs
of “building identity management” for IoT,
which includes interoperability, scalability,
security, mobility, and privacy. Then, they
traced the problem of identity management to
the origin of philosophy, analyzed the solutions
of “internet digital identity management” in
context of loT and detect recent rise in
sovereign identity solutions of blockchain.
Finally, they pointed out the promising trends
for future research to build 10T systems for
identity management and elaborated problems
of building comprehensive IDM for IoT.

In this day and age, there is a lack of identity
protocol on the internet to identify
organizations and people. Hence, service
providers should maintain and build their own
user databases. This solution is expensive to
service providers, inefficient at a level that data
is imitated among various providers, tiresome
to the users who should remember various
credentials, and hard to secure as given by
recent private data breaches worldwide. In
addition, there is a need to collect personal data
for profiling, data mining, and exploitation
without consent or knowledge of the user. The
ideal solution recommended would be self-
sovereign identity, a new kind of IDM which is
managed and owned completely by each user.
Lim et al. (2018) investigated various
authentication and blockchain-based
frameworks. A summary of world-class
blockchain-based IDM and authentication
solutions has been presented from 2014 to
2018. They concluded the study with open
challenges and directions for future studies.
Cloud-based cellular networks use access to
dynamic spectrum and network technologies to
meet network demand and reduce spectrum
crunch. There is a risk of profiling to furnish a
carrier with personal data for user setup in
cognitive networks in which users find
secondary access with various carriers.
However, there is a lack of network access in
traditional cellular networks in cognitive space.
Raju et al. (2017) proposed a privacy-based
IDM system based on blockchain which puts
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value to both attribution and anonymity and
helps in end-to-end management. Network
access is provided to the setup that may affect
rebuilding identity of a subscriber.

2.1.Research Gap

Various claims are being made on the potential
of blockchain for providing a way ahead to
manage digital identity. Hence, it is important
to explore the use of BDIDM in context of
organizational security. There are so many
studies claiming that blockchain can manage
cybersecurity issues like “identity
management” (Shetty et al., 2019), blockchain
have no point of failure (Kshetri, 2017),
blockchain preserves privacy of the user
(Kshetri, 2017), blockchain provides power to
the wuser data (Kuperberg, 2019), and
centralized identity management is subject to
various threats and problems like data breaches
(Bernabe et al., 2019). This study explored the
practicality of BDIDM from organizational
point of view with proper background to know
the topic. It consists of knowing whether
claims on BDIDM to address the challenges
are factual or just due to publicity.

2.2.Research Objectives

e To evaluate the implications of adopting
Identity Management for Organizational
Security

e To discuss the practicality of Blockchain-
based Decentralized ldentity Management
(BDIDM) in addressing challenges of
Identity Management

3. Research Methodology

This exploratory study is based on secondary
data collected from various studies published
on peer-reviewed journals and databases and
searched through Google Scholar, Web of
Science, Scopus, etc. Various studies have
been published on blockchain and digital
identity management. This study is based on
keyword search and using abstract and study
topics to choose relevant papers. Some of the
search terms used are “blockchain”,
“decentralized identity management”,
“organizational security”, “distributed ledger”,
etc.

4. Data Analysis

4.1.Implications of adopting ldentity
Management for Organizational
Security

Identity Management (IDM) is a critical
security measure which reduces security
breaches in companies “(Whitman & Mattord,
2021). However, there are several challenges of
IDM, such as, vulnerabilities in system
architecture, authentication approaches,
imbalance between privacy and security, weak
credential and credential reuse, and pressure to
achieve “secure IoT” and “‘secure cloud.”

4.1.1. Vulnerabilities in Authentication
Authentication is a code of data security which
challenges user to provide data which proves
formally that they may log onto it and known
by the system. Also known as “user
credentials”, that information may be available
in different forms, i.e., from passwords to
biometrics, and that can be wused as
authentication approach (Whitman & Mattord,
2021). Sadly, every authentication approach
has some vulnerabilities and can be affected.
Knowledge-oriented approaches like PIN and
passwords can be compromised by guessing
attacks like “rainbow table, dictionary, brute
force, etc.” (Whitman & Mattord, 2021). In
addition, users may face problems in matching
their passwords to various accounts (Marky et
al., 2018). Magnetic or smart cards can be
stolen or lost. Hard biometrics like fingerprints
and iris scans are costly to use and invasive to
privacy. Additionally, their effectiveness relies
on their false-negative and false-positive rates
(Kiran et al., 2018; Seitz et al., 2017).” There
are also some soft biometrics approaches like
handwriting and signatures, along with
geolocation approaches like “Indoor
Positioning Systems (IPS), Global Positioning
Systems (GPS), etc.” are secondary to
verification of genuine user (Xiaofeng et al,
2019).

4.1.2. IDM
vulnerabilities
Centralized IDM embeds serious problem of
“single point of failure (SPOF)” as they rely on
centralized server for storage of identity
information. ldentity data is exposed due to
compromised server and it may not be
available for longer (Liu et al., 2019). Figure 1

System Architecture
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(left) shows a distributed system with similar
nodes having consumer and provider of
services. In case of failure of one node, others
can still take over. Right side shows client
server or centralized server, where server offers
services to consume for clients (Drescher,

2017). The entire system would be turned
down by the failure of server “(Liu et al.,
2019). Over 50% of nodes are compromised in
a distributed system, such as blockchain to get
the whole system down, which is not easy to
achieve (Kshetri, 2017).

Figure 1 — Distributed and Centralized Architecture

Source — Drescher (2017)

4.1.3. Balance between Privacy and Security
Existing data breaches in companies showed
the need to access and identify management
systems (Karanja & Rosso, 2017). Sometimes,
companies overlook privacy as security
managers face the problem of identity
information. Companies have to comply with
strategy seeking ownership of the user, which
consists of direct contact and getting a lot of
information as much as possible on potential
consumers. There is a need to protect privacy
for security managers while complying with
regulations like “POPIA in South Africa.”
Users definitely need best services provided in
easy ways and focused more on privacy
infringements (Breuer et al., 2015). The “CIA
triad” has been the standard for security in both
government and industry since the mainframe
growth, according to Whitman & Mattord
(2021), which was formally and apparently
introduced in 1998 by Donn Parker.

Confidentiality avoids unauthorized access to
user data; Integrity avoids unauthorized
alteration of information; and Availability
ensures availability of information to the
verified users in CIA triad (Whitman &
Mattord, 2021). However, privacy is still
needed for a digital system. It avoids

unauthorized access to private data of clients,
employees, and partners. Figure 2 shows a
common application of CIA extended as Trust
Service Framework (TSF)” proposed to help in
accounting information by Romney et al.
(2012). Just like each of four legs is important
to keep the table standing, the TSF framework
recommends both security and privacy for the
CIA triad.

Figure 2 — The CIA Triad with the TSF

Security

Privacy
Availability

Confidentiality

Integrity

Source — Romney et al. (2012)
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4.1.4. Weak Credentials and Data Reuse

With the rise in internet penetration, a lot of
online services force users to make lots of
accounts  with  specific  services  for
subscription, making it tiresome to match every
account with different ids and passwords
(Whitman & Mattord, 2021). Users are reusing
same login credentials on various services
(Shehu et al., 2019). Hence, once a service is
compromised, it questions the security of other
important services which are based on the same
login id and password. Some users also use
weak passwords which are easy to remember.
However, imposers can also easily guess them.
Brute force attacks are very common with high
computation strength. A hacker named
“Tinker” announced that a free password
recovery tool can easily crack any 8-character
password hash in Windows NTLM within 2.5
hours in 2019.

4.1.5. Secure loT and Cloud

Identity Management systems were previously
used for identification of an individual in an
online system and authenticated them as valid
user (Di Francesco Maesa & Mori, 2020). In
this day and age, there is a need to authenticate
and verify not just people, but also objects like
smartphone, software, automobile, bots,
appliances, etc., which marked the origin of
loT (Zhu & Badr, 2018). Identity management
has become more complicated due to 10T and
various smart devices which are interconnected
to interact with humans and computers. loT
increases the risk of security breaches as
security of those devices has been concerning
(Whitman & Mattord, 2021). In addition,
reliable and secure identity management has
been a challenge for cloud computing
(Charanya & Aramudhan, 2016).

4.2 Practicality of Blockchain-based
Decentralized Identity Management
(BDIDM) in addressing challenges of
Identity Management

When it comes to anonymity, a blockchain has

no centralized body that can block any account

in case of misconduct or identity theft.

However, it is also about obligation of each

user to protect themselves against losing or

forgetting any private key “(Kuperberg, 2019).

Blockchain can introduce novel issues as users

can manage all the cryptographic keys for the

protection of identity (Di Francesco Maesa &
Mori, 2020). Some researchers also have
concerns on whether adopting blockchain
solutions must be promoted and whether
potential could be positive for change (Rot &
Blaicke, 2019). Blockchain presents various
options for a significant change in the growth
of next-gen online protection strategies. First of
all, since blockchain ensures integrity as it is
very challenging to tamper the blockchain
because of using cryptographic structure and
lack of resilience. In addition, as Blockchains
assume the adversaries in network, it is very
costly for adversaries to make a compromise
and it is also resilient to “single point of
failure” (Shetty et al., 2019).

Those encouraging BDIDM posited that self-
identity management can help to preserve
privacy as uses can directly control their
personal data. According to Di Francesco
Maesa & Mori (2020), self-management can
bring practical benefit of low cost for both
organizations and users due to potential cost of
private data leak and identity theft of
centralized solutions and external and
organizational services as they would not be
required to protect and store private data
anymore nor imitate it among the services with
privacy issues and costs (Di Francesco Maesa
& Mori, 2020).

Some studies have focused on adoption of
blockchain, especially in its application on
“supply chain management (SCM)” (Kamble et
al., 2019; Queiroz and Fosso Wamba, 2019).
This study focuses on organizational
perspective of adoption of blockchain like the
ones by Karamchandani et al. (2020) and
Clohessy & Acton (2019). All those studies
used one or combination of frameworks like
“The Theory of Planned Behavior (TPB),
Technology  Acceptance Model (TAM),
Unified Theory of Acceptance and Use of
Technology (UTAUT), and “Technology
Readiness Index (TRI).”

This study observes three factors affecting the
adoption of BDIDM for organizational
security, i.e., “Technology, Organization, and
Environment (TOE)”. This study redefines
“TOE-BDIDM”  framework, which was
originally proposed by Baker (2012) as
illustrated in Figure 3. The revised model
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adopts TOE in context of blockchain and
information security. For instance, the items
“awareness” and “readiness” have been added
as blockchain is relatively new concept (Demir
et al., 2020; Upadhya, 2020). Standardization
and governance of blockchain would also
affect decision in adopting BDIDM in
companies (Butijn et al, 2020).

4.2.1. Technology

This context covers technologies used by
organization and the ones available in the
market but still not adopted yet. Technologies
which have been used affect adoption decision
of an organization by evaluating the boundaries
of scope and extent of using technological
change. Technological innovations which are
available but still not adopted affect the
decision-making in  adoption by the
organization by setting limits on possibility and
showing how organizations can adapt and
evolve with the use of technology (Baker,
2012). Current technologies like centralized
control to access may play a vital role in
adoption of BDIDM as they may not support
distributed architecture (Marsalek et al., 2019).
However, some vendors are offering BDIDM
products like KYV-Chain, IBM, Microsoft,
UniqulD, Oracle, etc.

4.2.2. Organization

This  context includes resources and
characteristics of a firm to affect adoption in
various ways. Innovation can be promoted by
formal mechanisms associating  various
organizational units and internal boundaries.
Companies with decentralized and organic
structure may be ideal for the stage of adoption
of BDIDM. People with formal reporting, well-
defined roles, and centralized decision-making
for employees may be ideal for the stage of
implementation (Baker, 2012). Organizational
communication is the second process which
can either limit or promote adoption. Top
management support is important to prepare a
corporate culture which admires change. The
role of innovation is defined in the overall
strategy of an organization, indicating value of
subordinates, building skilled team, and
rewarding programs which can cast an

attractive firm vision (Baker, 2012). As
organizations are supposed to be hostile in
privacy, company’s readiness and top
management are the key enablers for adopting
blockchain (Clohessy & Acton, 2019).

Third is the size of an organization, given
minor needs as there is a lack of several
empirical studies confirming their association
with adoption of innovation (Baker, 2012).
Financial cost is known to have a huge impact.
It may be associated with adoption of BDIDM
as it is known to be quite costly for
implementation (Demir et al., 2020) both in
terms of human competencies and finance.
However, some studies related to blockchain
showed that large firms might be more likely to
use BDIDM instead of small and medium
enterprises (Clohessy & Acton, 2019). In
addition, awareness, reluctance, and cultural
adaption may also affect adopting blockchain-
based distributed identity = management
(Upadhyay, 2020).”

4.2.3. Environment

The context of external environment is based
on overall structure of the industry, which
includes dominant firms, competition, etc.
irrespective  of existence of regulatory
environment and tech service providers. For
example, adoption of innovation can be
affected by industry lifecycle. Companies
serving in industries which are growing rapidly
may innovate faster than those in industries
which are declining or have been matured
enough. In the same way, availability of labor,
skills, and consultants may affect adoption due
to support infrastructure (Baker, 2012). In the
field of identity management like legal
obligations to protect wuser data for
organizations, standards like I1SO, and NIST
(Hufstetler et al., 2017), cyber-threat landscape
could pose a serious impact to adoption of
BDIDM in companies (Grassi et al., 2017).
However, there is still lack of policies and
regulatory guidelines to standardize blockchain
in organizations (Duy et al., 2018).
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Figure 3 — The Proposed TOE-BDIDM Framework
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5. Discussion and Conclusion

This study was based on literature search for
providing backdrop of blockchain-based
distributed identity management. This study
was based on practicality of blockchain for
decentralized  identity = management for
organizational security. This study found that
identity management is based on managing
aspects of authentication and identification of
information. In identification, each entity is
labelled with identifier. In authentication,
authorized users are verified. IDM is important
as system should allow access just to
authorized users.

Blockchain is a rapidly growing phenomena,
which includes distributed record of
information about user identity. Blockchain
consists of consensus protocol to manage
interactions with participants and data security
can be assured with cryptography. It is possible
to implement blockchain in three important
ways “public  permissioned, private
permissioned, and public permissionless.”
Blockchain is the technology to implement

distributed identity management. A lot of
claims made about blockchain has some
theoretical foundation. It verifies that those
claims are factual, such as its potential to
manage problems related to identity
management in organizations.
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ABSTRACT

Present-day manufacturing industry has been investing in latest technologies like big data, “Internet of Things (loT),
cybersecurity, and cloud computing ” to deal with intricacy of the system, boost performance of production, improve
visibility of data, and stand out in competition in the international market. These technological advancements are
enabling new smart manufacturing generation rapidly, i.e., digital system to integrate manufacturing companies in
real-world with digital enterprises. Making the most of digital systems relies on developing latest approaches for data-
driven innovations related to “Internet of Manufacturing Things (IoMT) . This study is aimed to discuss opportunities
and challenges in adopting IoMT for innovations. This study will hopefully help researchers to perform more detailed
investigations and engage in multi-disciplinary efforts for advancing technologies related to IoMT.

Keywords: 1oMT, Internet of Manufacturing Things, cyber-physical system, manufacturing companies,
cybersecurity, cloud computing, 10T, Internet of Things

1. Introduction

Modern manufacturing companies are known
to adopt advanced features like personalization,
adaptation, quality, responsiveness, reliability
and quality at unexpected scales to stand out in
competition in global markets. Latest products
have been indispensable and important part of
daily lives. For instance, automobiles and
phones are more than just travel and
communication devices. They are getting
entrenched with services so that they can be
personal devices.

Products are getting self-aware. Hence,
manufacturing systems have become very
complex to deploy modern sensors to improve
visibility and controllability of information
system. Interestingly, “industry 4.0 is the major
driving factor for manufacturing units to adopt
next gen cyber-physical systems in order to
achieve smart manufacturing.” To a great
extent, the level of “smartness” relies on data-
based innovations which  provide all
information to  ensure availability of
information needed for operations across the
organization (Kusiak, 2017).

2. The Evolution

Before discussing the impact of “Internet of
Things (loT)” for manufacturing, it is
important to discuss the evolution of internet
which has covered every aspect of lifestyle. In
2015, over 47% of global population was
estimated to be using internet, according to the
“Telecommunication Development Bureau
(2017).” Figure 1 illustrates the timeline from
the beginning of internet to the era of 10T.

In 1844, Innocenzo Manzetti conceptualized
“speaking telegraph” for telecommunication in
the pre-internet era. In 1892, Alexander Bell
made the first phone call from New York to
Chicago. In 1960, the ARPANET project was
funded by the “US Department of Defense”
and developed the first “prototype of digital
computer networks to make fault-tolerant
communications.” Rapid developments have
been observed from the 1960s to 1990s in the
internet like information, email, web browsing,
entertainment, and HTML. Since 1990s,
internet started to provide a lot of services to
business and individual users like retailing,
auctions, ads, shopping, financial transactions,
and online search. Since 2000s, social media
has made billions of people interconnected,
such as Facebook, LinkedIn, and Twitter.
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Figure 1 —Journey of Internet from Telecommunication to 10T
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In this day and age, the digital world has
quickly made a transition from browsing the
web to Internet of Things (loT). A lot of smart
devices are being connected to the web.
International Data Corp (2018) predicted 212
billion devices to be connected online by the
year 2020. With enhanced connectivity,
manufacturing sector is not left behind when
looking forward to “smart factory” technology
which involves the use of cyber-physical
systems to ensure the availability of all
information related to manufacturing process,
where required, when needed, and in the
required form in the whole supply chain in
order to complete lifecycle in various small,
medium and large organizations (Smart
Manufacturing Leadership Coalition, 2018).

3. Challenges and  Opportunities in
adopting “Internet of Manufacturing
Things (IoMT)”

As manufacturing industry has never been so

smarter, a lot of operations are being conducted

by large number of machines. It is observed
that a lot of machines may perform same or
different roles and some machines strongly

depend on other machines’ output just like a

product range under pipeline. These strong

connections may also vary as per various tasks
to be performed. The connection between
several machines has never been so important
to improve the performance of future and
current systems (Aitzhan & Svetinovic, 2016).
The “Internet of Manufacturing Things

(IoMT)” uses various sensors to track overall
condition of machines deployed in an
organization. Machine signatures and other
sensory outputs enable decision making for the
process. However, there are some challenges to
make the most of I1oMT for smart
manufacturing —

Challenge #1 — Tracking each machine’s
status

Manufacturers don’t only need to check
whether machines are busy or not, but they also
need to check their health status and whether
each machine is working properly. This
information matters a lot as it helps the
manufacturers to find out whether they can rely
on a machine for performing certain task. They
can simply use sensors to perform both sensing
and analyzing as per signals from the sensed
information (Bukkapatnam et al., 2009). These
sensors can get power supply from either
batteries or direct supply. However, with the
rise in machines, given their potential lifespan
of 10 to 20 years, it is not easy to provide
battery support or wired supply in some cases.
For instance, wires affect sensors’ portability.
For instance, sensors’ portability can be
reduced by wires. It is also time-consuming
and challenging to replace batteries of each
sensor from time to time. Batteries are also not
efficient or safe in extreme situations.
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Challenge #2 — Assigning task to each
machine

After tracking status of each machine, another
question that arises is whether each machine
must comply with rigorous schedule. The
sudden malfunction and dynamic changes in
tasks for the machines may make it challenging
to optimize schedule for total operation time
and energy. Dynamic distribution of tasks to
machines as per sensed status is important for
proper operation.

Challenge #3 — Communication between
machines

These days, “some tasks are performed by
machines from various sources, even from
other countries. It shows the risks of problems
in reliability of communication and its impact
on collaboration from other sources. In
addition, it is not easy to control machines
which are closed from the outside even with
the two-way flow of data.” For example, an
operator can send a code to run a machine, but
they cannot control the machines directly
(Monostori et al., 2016).

When these challenges are addressed, new
opportunities can be opened for applied and
fundamental  research  in  “sustainable
manufacturing,  manufacturing,  Cognitive

Figure 2 —

Supply Chain, and Industrial Internet of Things
(IToT).” After discussing all those challenges,
here are some of the opportunities related to
IoMT -

Opportunity #1 — Integrating Old Systems
into Smart Manufacturing

Even with the rise in startup culture and latest
manufacturing techniques, there are still
several manufacturers still using legacy
machines and staying untouched by the wave
of digitalization. Even though old assets are
precious for those manufacturers and are still
working well for production, they don’t have
in-process and real-time control systems and
sensors. Hence, small manufacturers stand
behind the competition globally as they don’t
have visibility of information and ability to
deal with complexity of modern environments.
Building connectivity with old machines is the
major problem here. Figure 2 illustrates how
old machines can be retrofitted with 1oMT
sensing to provide unexpected opportunity in
modern manufacturing. It is very important to
develop advanced IoT sensors to constantly
gather “in-situ” data from the machines,
transfer the same to the cloud, and interact with
stakeholders and other machines.

Integrating Old Machines with loMT for adopting smart manufacturing
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Opportunity #2 - Automated sensing of
machine status

It is vital to use a supply system which is
powered on its own to sense machine’s status.
With self-powered sensors, no battery or wired
connection will be required for power supply.
With added data transition and wireless
connectivity, a sensor system can be used in a
lot of machines effectively to reduce
maintenance expenses and improve portability.
The sensor node can be powered by end-to-end
implementation of features or processing raw
data (Nee et al., 2012).

Opportunity #3 — Task distribution and
scheduling

It is possible to study the “task scheduling or
distribution methodology” among several
machines for several services or tasks with the
help of sensed data.

Opportunity #4 -
machines

It also becomes vital to enhance the
connectivity between a range of machines to
collaborate remotely. There might be a short-
term blockage in communication among
machines in various places because of
unreliable channels and physical distance.

Synergy between

4. Conclusion

To stand out in competition, manufacturing
companies are looking ahead to create new
services and products by adopting modern
sensor technologies to improve access to
information and control systems. Even though
data, sensors, and IT systems are available
already in factories, they are not integrated well
to the loT level. Industry 4.0 is recently aimed
to boost manufacturing with cyber-physical
systems to perform smart manufacturing. loT
sensors collect a huge amount of data in real
world.  Technological advancements are
required to realize the complete potential of
loMT.
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ABSTRACT

Neonatal diseases are some of the major causes of premature mortality and morbidity across the world. There is a rise
in knowledge and awareness of pathophysiology of diseases and various strategies to reduce disease burden. However,
there is lack of accuracy and improvements in treatment outcomes. There are various factors responsible for limited
success, such as similarity of symptoms which leads to misdiagnosis and lack of early detection and timely intervention.
The challenge is more severe in developed countries like India. One of the major problems is low access to treatment
and diagnosis because of lack of neonatal health experts. A lot of neonatal health experts have to diagnose this kind of
disease only through interviews because of lack of medical facilities. They may have lack of complete understanding of
all variables responsible for neonatal disease from the interview. Due to these reasons, diagnosis can be inconclusive
and may cause misdiagnosis. Deep learning (DL) and machine learning (ML) have a lot of potential to predict
neonatal health complications with historical data. When it comes to implementation, these cutting-edge technologies
showed promising real-time models to predict neonatal sepsis at the onset and reduce mortality rate. This review paper
contemplates various procedures to predict neonatal sepsis using ML and DL techniques. Researchers started the
survey process by using search terms and keywords like “machine learning”, “deep learning”, “neonatal sepsis”,
“artificial intelligence”, “neonatal health” etc. Literature search was conducted from Web of Science, Scopus, and
PubMed databases from 2013 to 2022. This literature survey discusses the role of deep learning models that would
help clinicians and researchers to make decisions and provide treatment at the onset.

Keywords: deep learning, machine learning, sepsis, neonatal sepsis, neonatal health, artificial intelligence, deep
learning models

I. Introduction deep learning is used in prognosing occurrence

Neonatal is a stage which includes cycle for 28
days after childbirth. This concept is widely
used in the fields of healthcare and medical,
especially for newborn care. Neonatal care is a
specialty which covers well-being and overall
health of babies during their first month of
birth. It is important for newborns or babies
born with medical conditions which need
proper attention. Neonatal nurses and
neonatologists are the experts who provide
critical medical care, manage any health
conditions during the early stage, and track
development of baby. Newborns are too fragile
and they have specific healthcare needs. Due to
these reasons, there is a need to develop
specialized  therapies and  multifaceted
approaches to manage various medical
challenges [1].

Deep learning is widely applied in healthcare
[2]. Apart from diagnosing a specific disease,

of potential diseases. It is a paradigm shift
underpinned by a lot of datasets that are
available in public domain like MRI,
Ultrasound, fingerprint, ECHOs, DHCP, CXR,
X-Ray, and photoacoustic datasets that are
designed for neonatal care [3]. Deep learning
techniques like  computer vision and
“convolutional neural networks (CNNs)” can
be helpful dealing with the problems of skewed
and small datasets which usually characterize
tasks related to “neonatal image recognition.”
These tasks depend on 2 stages — scene of stage
or automated image segmentation and
identifying the result of interest. Some of the
common examples are estimating gestational
age of babies with newborn images [4],
analysing clinical procedure footages like
resuscitation of newborn [5], and assessing
pain [6].
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Segmented image:
Region of interest

Convolutional Neural Networks (CNNs):
Learning of features and classification

Regression:
Gestation in weeks

Fig. 1. (a) Plantar surface imagery of post-term and preterm baby and (b) Images analyzed with
“deep machine learning” passing from various layers with CNNs to be categorized into any of 5
classes like “extremely preterm, very preterm, moderate preterm, term and post-term” [7]

When it comes to determine gestational age,
prenatal ultrasound performed in early dates is
the gold standard [4]. However, there is a
problem of availability, especially in healthcare
settings where resources are limited. Images of
a face, foot, and ear of a newborn are captured
with an automated “postnatal gestational age
estimation tool.” Those pictures have been
processed through a “segmentation stage” with
the use of “fully convolutional networks
(FCNs)” (Fig. 1). The system was first trained
to identify the target body part from the picture
and filter the background. FCN is used to label
the pixels of target body part, create binary
masks, and compare the same to masks when
pictures were annotated manually. The CNNs
are used to learn characteristics and classify
images into gestational categories for each part
of the body. Same methods can be used to help
in diagnosing neonatal health conditions like
syndromes when connecting them with rest of
the information [7].

Il. Related Works

There is a lot of potential of machine learning
frameworks given increasing complications
among high-risk neonates getting ICU
treatments. Various studies have used machine
learning models for forecasting of neonatal
disorders and mortality. Some of the relevant

studies to predict neonatal disease have been
explored. “Supervised machine learning”
models are used to diagnose neonatal illnesses
and some of them are explored for proper
application to evaluate neonatal data.
Shirwaikar et al. [8] have critically discussed
and analysed performance metrics and methods
of techniques on neonatal data for suggesting
different ways to boost performance. Ensemble
technique is widely used with better prediction
capability than decision trees, neural networks,
and SVM.

Sheikhtaheri et al. [9] improved prediction
efficiency of neonatal mortality and relevant
risks using machine learning techniques. They
collected dataset in two stages from Iran. They
identified the factors causing mortality in
infants like diseases before testing, training,
and determining the effectiveness of various
models like RF, ANN, SVM, Ensembles, and
CHART. They achieved 94% accuracy with
SVM.

Chowdhury et al. [10] used an “Artificial
Neural Network (ANN)” model to train a
multilayer perception to detect a design pattern
to predict neonatal diseases. Their approach
was compared with various models used earlier
to predict neonatal illnesses like quick
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propagation and conjugate gradient descent.
They used 94 cases in proposed model of
various signs and symptoms to test and achieve
75% accuracy.

Safdari et al. [11] came up with an advanced
fuzzy logic system to predict neonatal
mortality risk. They structured questionnaires
and shared the same with neonatologists to
acquire knowledge. They combined fuzzy and
computational models as per the inference
system to predict the risks of death. They
developed model using MATLAB and C# for
graphical interface and achieved 90% of
accuracy.

I11.  Methods

A. Selection Criteria

This section covers studies selected after
applying inclusion and exclusion criteria.
Exclusion criteria includes papers without
machine learning and deep learning models,
statistical analysis, performance statistics,
meta-analyses, and random clinical trials.
Inclusion criteria for this study includes studies
with ML and DL algorithms used for detecting
neonatal health conditions, case control groups,
Al algorithms used for predictive model and
feature selection, and papers published in peer-
reviewed and English journals. Table 1 lists
items covered in inclusion and exclusion
criteria.

Table 1 — Inclusion and Exclusion Criteria

Criteria Name Inclusion

Exclusion

Year of publication |2013 to 2023

Studies published before 2013

Elsevier, Science Direct, etc.

journals and databases like IEEE, Scopus,

Language English Languages other than English

Types of studies Papers with ML and DL algorithms for Review papers, books, etc.
neonatal health

Publications Papers published in peer-reviewed Papers in any other publication not

mentioned in inclusion criteria

B. Data Selection

This study follows “Preferred Reporting Items
for Systematic Review and Meta Analysis
(PRISMA)” guidelines (Figure 1) by selecting
studies by title, abstract, and keywords.
Researchers have screened complete text and
excluded studies as per their findings,

strategies, and characteristics. They also
referred to consultations for final selection of
papers. They chose 218 papers from Web of
Science, Scopus, and PubMed databases from
2013 to 2022 after verification and excluded
158 papers due to reviews, meta analyses, and
repetitions.

Figure 1 — Flowchart of study selection as per PRISMA Guidelines

*Scopus,
*Web of
Science,

N =218

Selection

N =158

Exclusion
and Inclusion

*PubMed, etc.

*Repetition,

sMeta
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sReviews, etc.

» Title,
¢ Abstract,
¢ Keywords

N =60
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C. Analysing Google Trends

In order to perform keyword search, Google
Trends has been used to perform global search
and ensure the relevance of keywords selected
for the study. Figure 2 displays graphical
representation of trends in image search, web
search, and news search from 2013 to 2022.
The web search patterns are displayed for
terms like “deep learning” and “machine

learning,” followed by “neonatal” and
“newborn.” This pattern is also followed in
news search where deep learning is leading.
Searches like “neonatal” and “newborn” are
relatively lower than “deep learning” in terms
of scale. The scope for news searches is
significantly limited as compared to web
searches.

Figure 2 — Annual Trends of number of publications
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D. Keyword search

A comprehensive literature search has been
conducted to gather relevant data and evidence
from a huge range of bibliographic databases
like IEEE, Scopus, Web of Science, PubMed,
etc. There are similarities in databases’ search
engines, there are still some significant
changes. By applying “title-abstract-keyword”
filter, a full search has been conducted.

IV.  Overview Of Deep Learning Models

This study focuses on two of the most
important deep learning models to classify
subjects on the basis of whether they are
affected by neonatal disease, i.e., CNN and
LSTM/RNN. Alvi et al. [12] developed various
ML classifiers for comparison. They discussed
the approaches for training and building each
deep learning model. Models not using neural
network structures like “Tree-based classifiers,
K-nearest neighbors, and support vector
machines will not be covered as these models
didn’t need special attention during the phase
of implementation and development. For
testing and training data and have a fair

2018

158

2019 2021 2022 2023

Year

2020

distribution, a “Train/Test split is performed on
Lopez-Martinez dataset with a ratio of 07:03.
Hence, they used 70% of dataset for training
the models and the rest 167 samples (30%) of
dataset for validation and accuracy testing.

A. Convolutional Neural Network (CNN)

CNN or “Convolutional Neural Network™ is a
unique form of feed-forward and multi-layer
NN which is used widely in tasks associated
with  segmentation, image classification,
computer vision, and object detection. Along
with having connected layers like “Artificial
Neural Network (ANN),” CNN also have
pooling and convolutional layers. The CNN
layers can gather the feature map and analyse
the input with a range of filters. Then, max
pooling layer gets this feature map to reduce
the feature map size generated from the
previous layer. It is vital to reduce the feature
map size as it controls the dimensionality of
map to its vital details and control the time for
processing. It increases convergence to
improve the performance of generalization
[15]. A standard CNN is developed with one
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convolutional layer and max pooling layer
along with dense and fully connected layer.
Figure 3 illustrates shows overall visualization

of CNN model. Even though input data is
similar to other models, input is fed in a
different way as compared to CNN.

Figure 3 — Visualization of CNN structure [12]
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input Convolution

After passing the data through max pooling and
convolutional processes, the outputs of
condensed feature map pass on to a set of
completely connected layers. With these layers,
the maps are flattened to compare the potential
of features. It keeps up until we achieved best
performance. Another vital step is to flatten the
feature maps as layers are well connected in
convolutional model. These layers represent
“artificial neural network (ANN).” Since ANN
approaches take arrays on one dimension as
input, there is a need to flatten 3D matrix of
pixels in a 1D array. Hence, flatten generates
input for the dense and well-connected model
layer.

A max pooling layer of 2x2 is used and output
map is flattened into ANN layer of 100 nodes.
The output layer consists of 2 classification
nodes with “softmax” activation to have
potential for classification. Dropout can avoid
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over-fitting in CNN as the model can overfit
small data for training [16]. Three optimization
functions are used for CNN model — “(1)
Adam Optimizer; (2) Stochastic Gradient
Descend (SGD); and (3) Ada-delta Optimizer”
[13]. However, SDG provided worst outcome
for CNN model while Ada-delta showed best
outcome.

Adadelta optimization is stochastic descent and
gradient approach as per the rate of adaptive
learning for each dimension. It fixes the
problem of continual decay of rates across
training and there is a need to fix the need to
select global rate of learning manually [17].
Proper activation and loss functions evaluate
the model accuracy. Hence, various functions
have been tested to choose the best suited
model. Figure 4 visualized the pooling filters in
CNN.
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Figure 4 — Max Pooling Filters in CNN [12]
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B. LSTM/RNN

“Recurring Neural Network (RNN)” is a multi-
layer network to analyze time series and
sequential input like speech, text, videos, and
other forms of data for prediction and
classification. RNN is special model unlike
CNN or ANN and it is not limited to a feed-
forward movement. The portions of input are
evaluated and it is compared with portions both
after and before it. It can be performed by RNN
with feedback loops and weighted memory
loops. The benefit of RNN is that they are
more than just about input length and predict
sense with temporal context.

An output is achieved in RNN after each input
on an individual layer. It can appear as “many-
to-one, one-to-one, one-to-many, or many-to-
many” input. After the RNN, neural net
determines the features of input in sequence. It
gives an out to evaluation in feedback loop. It
enables model for analysis of existing feature
in context of earlier characteristics. When RNN
is trained, it is taught to assign an ideal weight
to each feature of input. Later on, the RNN can
evaluate the needed information to be sent to
the feedback loop back regarding gradient. It
is called as “Back-propagation Through Time
(BPTT)” as it makes the “short-term memory”
form. The simple RNN is known to have
vanishing problem of gradient which means
weights of network often get a small change. It
may avoid the model in the worst-case scenario
to keep the model from training anymore. The
“Long Short Term Memory” model can be

FEFFEEFr
FrrYirer

used to fix this problem which uses output and
input gate, cell, and forget gate, to fix the
problem of vanishing gradient [18].

Alvi et al. [12] designed an RNN with two
LSTM units of 256 for first unit and 128 for
another unit. Two layers are ideal for a lot of
scenarios, even though the best layer numbers
vary as per the case. More layers can be
beneficial for more complicated scenarios.
However, the model can be harder to train.
These LSTM units can be followed with fully-
connected feed-forward layer having 32 nodes.
The dense layer and two LSTM layers consist
of ReLU activation. The LSTM layers consist
of added function of recurrent activation to
activate the forget, input, and output gate. The
sigmoid function is used to perform recurrent
activation. In addition, each layer is followed
by 0.2 dropout to avoid data overfitting. There
are two nodes of the output with “softmax”
activation like neural networks.

Adam is used as an optimizer in the RNN by
Alvi et al. [12] with 0.001 of learning rate and
1e-6 of decay rate. Categorical cross-entropy is
used to estimate the loss. Data is added into
RNN like the way input data is entered into the
CNN. Then, they passed the input as 2D matrix
rather than 3D. It is because RNN is not being
used as image classifier. There is no need for
data to be converted into images to be fed to
the network. Hence, colour channel is not
needed. Figure 5 illustrates the model for (a)
LSTM/RNN with hyper-parameters and (b)
CNN model.
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Figure 5 — Model structure for CNN and LSTM/RNN [12]
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C. Lopez-Martinez

Lopez-Martinez et al. [14] released their
dataset to train ANN. They took 555 samples
in the dataset with two different categories.
66% (n = 369) of total samples is neonatal
sepsis negative and 186 samples (34%) is
sepsis positive. The dataset is imbalanced with
1:2 of “positive to negative case ratio”.
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b) LSTM-ENN

Crecer’s Hospital Centre in Cartagena,
Colombia collected these sample data from
2016 to 2017. Neonates below 72 hours old
were diagnosed with sepsis as per blood culture
tests and clinical tests. Control samples were
neonates who were clinically healthy before
and after 72 hours for the dataset. Figure 6
illustrates the dataset’s class distribution.
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Figure 6 — Class distribution of neonatal sepsis
[14]
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The dataset presents 46 individual variables.
Alvi et al. [13] performed feature selection on
dataset to choose 27 variables with toughest
impact on the dependent variable when it
comes to classification. However, all 46
individual variables were used in this study to
check how well recurrent and convolutional
neural networks manage the same. Hence,
strength score of variables is not required
unlike in the last section. In addition, since the
data is passed as matrix of neural network, it is

more desired to have enough features for
forming square matrix as compared to 3x9
matrix formation with 27 features. The matrix
is known to be more skewed for one dimension
and it is not required. In addition, “Random
Oversampling and  Under-sampling” is
performed to manage the dataset. After
Oversampling, there is a rise with 738 samples
with both classes resulting in 369 events. On
the other hand, there were 372 samples in
under sampling, with 186 samples were lost
from the control class.

There is a possibility to plot all 46 variables in
2D plane with dimensionality reduction [19,
20]. Figure 7 illustrates 27 variables used by
Alvi et al. [13] while Figure 8 illustrates 46
variables were used by Alvi et al. [12]. It is
clearly visible that Figure 7 has regions which
are well-established for both categories. The
same cannot be claimed on Figure 7, which
lacks in clearly defined areas for each category.
It shows how it can be easier for feature
selection for classifiers to differentiate various
cases. However, since LSTM/RNN and CNN
can use all 46 variables, feature selection is not
required.

Figure 7 — Visualization of full variable set [12]
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Figure 8 — Visualization of feature-selection set [13]
t-SME visualization of test data
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Feature selection is not required to be  out if strong classifiers can outperform the

performed on the dataset for RNN and CNN
models. However, since data input is passed as
matrix, suitable number of columns is needed
where there should be multiple of “N and M”
to have “NxM” matrix where “N>0 and M>0".
Hence, there is a need to change the dataset to
transform the same into “NxM matrix.”

V. Discussion

Neonatal health is a major concern for both
mother and unborn. Neonatal sepsis is a serious
factor to the mortality in babies under 5 years
old, out of which, a huge part of death happens
during the neonatal health [21]. Neural
networks are complex and traditionally used
scenarios,  which  consist of  image
classification, computer vision, sequential data,
and time-series data. RNN and CNN are the
neural networks still not tested for static tabular
information, which is associated with K-NN,
LR, SVM, and Random Forest.” There is a lack
of mainstream research or work as per the use
of recurrent and convolutional nets for
classification of tabular information. Hence,
added motivation is added to develop RNN and
CNN to test and train on static data and find

traditional ones.

In a lot of Deep Learning and Machine
Learning situations, getting the right data is the
major challenge. Earlier studies on neonatal
sepsis use tabular information mainly. Hence,
it is very rare to use non-time series data for
classifiers for sequential information. When
scores of both models to be analysed along
with the ANN model for earlier work, higher
evaluation score has been achieved by neural
network models like CNN, ANN, and LSTM-
RNN as compared to model-sponsored in
previous works. SVM, LR, and tree classifiers
are used for comparison with neural networks.
Although these non-neural models
outperformed a lot of classifiers and achieved
around 95% of AUC scores, they still failed to
compete with NNs. This significant
improvement can be achieved in model
evaluations with powerful tools like LSTM-
RNN and CNN. Despite the “0.7:0.3” ratio, the
error loss is similar between the test and train
set.

These models have zero or minimal overfitting.
Meanwhile, LSTM/RNN and CNN models can
perform just like in Masino dataset. It means
these models are not restricted to one dataset
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only. They can perform when they have
different data too. These neural networks also
consist of same scores for specificity,
sensitivity, and accuracy. Hence, these models
can be used for prediction of both negative and
positive cases equally. The Lopez-Martinez
neural model was better to detect negative
cases as compared to detecting positive cases.

VI.  Conclusion

It is possible to use strong features of these
LSTM and convolutional network cells to use
all the available data and is not restricted to
only time-series or sequential data because
models are data-intensive. However, this study
has also found some limitations of the network.
Neural networks consume a lot of data due to
their structures and they grow with the rise in
data, it is important to include more complex
sets with greater features. Another technique
that can be used is reinforced learning to find
out how better performance can be achieved on
tabular data. To conclude, transfer learning can
be used with CNN and RNN models to predict
the early onset of neonatal diseases.
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ABSTRACT REVIEW ON ROLE OF NANOTECHNOLOGY IN AQUACULTURE

V. J. Gawande
S. P. M. Science and Gilani Arts, Commerce College, Ghatanji, Dist. Yavatmal (M.S.) India

ABSTRACT
An aquaculture is considered one of the most important food production systems both in terms of economic impact and
food security, and the ongoing development of this industry is a key factor in the strategy to guarantee global
nutritional safety. Nowadays, different types of nanotechnology-based systems have been employed to increase its
production, efficiency and sustainability. Recent efforts have been made in the fields of health management,
enhancement of fish and shellfish development by dietary supplementation with nutraceuticals, but also in the
processing and preservation of seafood and water treatment, among others. Therefore, nanotechnology has a significant
role to play in the improvement of the efficiency and the environmental impact of this industry. In this concern the

present review on role of nanotechnology in aquaculture highlighting the current applications and future prospects.

Keywords: aquaculture, fishery, nanotechnology, applications, prospects.
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ABSTRACT | A COMPERATIVE STUDY OF PHYSICO-CHEMICAL PARAMETERS

OF THE FRESHWATER DAMS FROM BULDANA
DISTRICT OF MAHARASHTRA, INDIA

Sharda N. Chaudhari and Vandana R. Kakde
Department of Zoology, Jijamata Mahavidyalaya, Buldana, Maharashtra, India

ABSTRACT

The investigational study was aimed to observe the physico-chemical status of two dams viz, Puldhag dam on
Vishwaganga river near Motala and Yedgaon dam on Painganga river, near Buldana in Buldana district. The study
was carried out for a year from June 2021 to May 2022. Physico-chemical parameters such as Temprature, hardness,
pH, Turbidity, electric conductivity, dissolve oxygen and free carbon dioxide were verified by using standard methods
during study period. This research work highlights the present condition of both dam water regarding the physico-
chemical characters throughout the year.

Keywords: Physico-chemical parameters, freshwater, Paldhag dams, Yedgaon dam, Buldana.
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ABSTRACT

This research paper explores the concept of holistic health and its implications for physical well-being. Holistic health
emphasizes the interconnectedness of mind, body, and spirit in achieving overall wellness. Through an extensive review
of literature and empirical evidence, this paper examines the various components of holistic approaches, including
mindfulness practices, physical activity, nutrition, and spiritual well-being. Additionally, it investigates the potential
benefits of integrating these components for enhancing physical health outcomes. By understanding and implementing
holistic approaches, individuals can foster a balanced and integrated approach to health promotion and disease

prevention.

Keywords: Holistic health, physical health, mind-body-spirit, wellness, integrative medicine, mindfulness,

nutrition, physical activity, spiritual well-being

Introduction

In contemporary discourse surrounding health
and wellness, the concept of holistic health has
gained significant traction, emphasizing the
interconnectedness of various aspects of well-
being, including the mind, body, and spirit.
Holistic health represents a comprehensive
approach to health promotion and disease
prevention, recognizing that individual health
is influenced by multiple factors beyond just
physical symptoms or biological processes. In
this introduction, we will define holistic health,
explore its historical background and
development, and discuss the rationale for
integrating mind, body, and spirit in health
promotion efforts.

1. Definition of Holistic Health

Holistic health, also known as wholistic health,
is a philosophy that views health as a dynamic
state of balance and harmony within the whole
person—mind, body, and spirit—rather than
simply the absence of disease or illness. It
acknowledges the interconnectedness of
various dimensions of health, including
physical, mental, emotional, social, and
spiritual aspects, and seeks to address health
concerns by considering the individual as a
whole entity. Holistic health approaches often
prioritize prevention, self-care, and
empowerment, aiming to promote optimal
well-being across all domains of life.

2. Historical Background and Development
of Holistic Approaches

The roots of holistic health can be traced back
to ancient healing traditions and indigenous
cultures, where healing practices were often
deeply intertwined with spiritual beliefs and
rituals. Traditional systems of medicine, such
as Ayurveda in India, Traditional Chinese
Medicine (TCM), and Native American
healing practices, recognized the
interconnectedness of mind, body, and spirit in
maintaining health and treating illness.

In the Western world, the modern holistic
health movement emerged in the late 20th
century as a response to the limitations of
conventional biomedical models of healthcare,
which often focused exclusively on treating
physical symptoms and diseases. Influenced by
pioneers such as Dr. Andrew Weil, Deepak
Chopra, and Jon Kabat-Zinn, holistic
approaches gained popularity, advocating for a
more integrative and patient-centered approach
to health and healing.

3. Rationale for Integrating Mind, Body,
and Spirit in Health Promotion

The rationale for integrating mind, body, and

spirit in health promotion efforts stems from

the recognition that these dimensions are

inherently interconnected and  mutually
influential. Research in fields such as
psychoneuroimmunology (PNI) and
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psychosomatic medicine has provided evidence
of the intricate connections between
psychological states, physiological processes,
and immune function, highlighting the impact
of mental and emotional well-being on
physical health outcomes.

Furthermore, spiritual well-being, broadly
defined as a sense of meaning, purpose, and
connection to something greater than oneself,
has been associated with positive health
outcomes, including  greater  resilience,
improved coping skills, and enhanced quality
of life. Integrating spiritual practices, such as
meditation, prayer, or mindfulness, into health
promotion efforts can foster a sense of inner
peace and harmony, which may contribute to
overall well-being.

In summary, holistic health approaches
recognize the inherent interconnectedness of
mind, body, and spirit in shaping health and
wellness. By embracing this  holistic
perspective, health promotion efforts can
address the multifaceted nature of human
health and empower individuals to cultivate
balance, resilience, and vitality across all
dimensions of their lives.

2.1 Mindfulness Practices

Mindfulness practices encompass a range of
techniques aimed at cultivating present-
moment awareness, non-judgmental
acceptance, and compassionate presence.
Rooted in ancient contemplative traditions,
mindfulness has gained widespread recognition
in contemporary healthcare settings for its
potential to enhance overall well-being and
mitigate the effects of stress and illness. This
section provides an overview of mindfulness
meditation, explores its effects on physical
health, and discusses its applications in the
management of chronic conditions.

Overview of Mindfulness Meditation:

Mindfulness meditation is a form of mental
training that involves intentionally paying
attention to present-moment experiences with
an attitude of openness, curiosity, and
acceptance. The practice typically involves
focusing attention on sensations of the breath,
bodily sensations, thoughts, emotions, or
external stimuli, while gently redirecting
attention back to the present moment when the
mind wanders. Mindfulness meditation can be

practiced formally through seated meditation
sessions or informally by bringing mindful
awareness to everyday activities such as
walking, eating, or washing dishes.

Effects of Mindfulness on Physical Health:
Numerous studies have demonstrated the
beneficial effects of mindfulness on physical
health outcomes. Research indicates that
regular mindfulness practice is associated with
reduced physiological markers of stress,
including lower levels of cortisol (the stress
hormone), decreased heart rate, and improved
immune function. Mindfulness has also been
shown to lower blood pressure, alleviate
symptoms of chronic pain, and enhance sleep
quality, thereby promoting overall physical
well-being. Additionally, mindfulness-based
interventions have been linked to positive
changes in health behaviors, such as increased
physical activity, healthier eating habits, and
decreased substance abuse.

Mindfulness-Based Interventions for
Chronic Conditions:

Mindfulness-based interventions (MBIs) have
emerged as promising adjunctive treatments for
a variety of chronic health conditions, offering
a holistic approach to symptom management
and disease prevention. One of the most well-
known MBIs is Mindfulness-Based Stress
Reduction (MBSR), developed by Dr. Jon
Kabat-Zinn in the late 1970s. MBSR integrates
mindfulness meditation, body awareness, and
gentle movement practices to help individuals
cope with stress, pain, and illness. Since its
inception, MBSR and other mindfulness-based
programs have been adapted and applied to a
wide range of health conditions, including
chronic pain, cardiovascular disease, cancer,
depression, anxiety disorders, and substance
use disorders.

Research suggests that participation in MBIs
can lead to significant improvements in
physical health outcomes, such as reduced pain
severity, enhanced immune function, and better
disease management. Moreover, mindfulness
training has been shown to increase patients'
sense of self-efficacy, resilience, and quality of
life, empowering them to actively participate in
their own healing process. By cultivating
greater awareness and acceptance of their
present-moment experiences, individuals with
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chronic conditions can develop more adaptive
coping strategies, reduce psychological
distress, and foster a greater sense of well-
being.

In summary, mindfulness practices offer a
powerful tool for promoting physical health
and well-being by reducing stress, enhancing
self-regulation, and fostering resilience in the
face of illness. By integrating mindfulness into
healthcare settings and offering accessible,
evidence-based mindfulness-based
interventions, clinicians can support patients in
cultivating greater awareness, acceptance, and
compassion toward themselves and their
bodies, ultimately leading to improved health
outcomes and enhanced quality of life

2.2 Physical Activity

Physical activity is a fundamental component
of holistic health, playing a crucial role in
maintaining and enhancing physical well-
being. This section explores the importance of
exercise for physical health, discusses various
types of physical activity and their benefits,
and provides strategies for incorporating
movement into daily life.

Importance of Exercise for Physical Health:
Regular exercise is associated with numerous
health benefits across the lifespan. Engaging in
physical activity has been shown to strengthen
muscles and bones, improve cardiovascular
health, enhance immune function, and promote
healthy weight management. Additionally,
exercise can reduce the risk of chronic diseases
such as heart disease, type 2 diabetes, certain
cancers, and osteoporosis. Beyond its physical
benefits, regular exercise is also linked to
improved mental health outcomes, including
reduced symptoms of anxiety, depression, and
stress. Overall, incorporating exercise into
one's lifestyle is essential for maintaining
optimal physical health and well-being.

Types of Physical Activity and Their
Benefits:

Physical activity encompasses a wide range of
movements and exercises, each offering unique
benefits for the body and mind. Aerobic
exercise, such as walking, jogging, swimming,
and cycling, is particularly effective for
improving cardiovascular fitness, increasing

endurance, and burning calories. Strength

training, involving exercises with resistance
such as weightlifting or bodyweight exercises,
helps build muscle mass, improve strength, and
enhance metabolic function. Flexibility and
balance exercises, such as yoga, Pilates, or tai
chi, promote mobility, stability, and joint
health, reducing the risk of falls and injuries,
especially among older adults. Engaging in a
variety of physical activities can provide a
comprehensive approach to fitness, addressing
different aspects of physical health and
promoting overall well-being.

Incorporating Movement into Daily Life:

In today's sedentary society, finding
opportunities to incorporate movement into
daily life is crucial for maintaining an active
lifestyle. Simple changes such as taking the
stairs instead of the elevator, walking or biking
for short errands, or standing up and stretching
regularly during prolonged periods of sitting
can make a significant difference in overall
activity levels. Setting achievable goals,
scheduling regular exercise sessions, and
finding activities that are enjoyable and
sustainable are key strategies for establishing
lifelong  habits of  physical activity.
Additionally, integrating movement into daily
routines, such as gardening, dancing, or
playing with pets or children, can make
exercise more enjoyable and accessible to
people of all ages and fitness levels.

In summary, physical activity is a cornerstone
of holistic health, contributing to physical
fitness, mental well-being, and overall quality
of life. By understanding the importance of
exercise, exploring different types of physical
activity, and incorporating movement into
daily routines, individuals can reap the
numerous benefits of an active lifestyle,
promoting longevity, vitality, and optimal
health across the lifespan.

2.3 Nutrition

Nutrition plays a pivotal role in holistic health,
influencing physical well-being, mental clarity,
and emotional balance. This section examines
the nutritional principles for holistic health,
explores the impact of diet on physical well-
being, and discusses the role of whole foods
and plant-based diets in promoting overall
health.
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Nutritional Principles for Holistic Health:
Holistic nutrition emphasizes the importance of
consuming a balanced and varied diet that
nourishes the body, mind, and spirit. Key
principles of holistic nutrition include
prioritizing whole, minimally processed foods;
eating a diverse range of nutrient-dense foods;
staying hydrated; and listening to the body's
hunger and fullness cues. Additionally, mindful
eating practices, such as savoring meals,
paying attention to portion sizes, and practicing
gratitude for food, are central to promoting a
healthy relationship with food and fostering
overall well-being.

Impact of Diet on Physical Well-being:

Diet plays a significant role in shaping physical
health outcomes, influencing energy levels,
immune function, metabolism, and disease
risk. Consuming a diet rich in fruits,
vegetables, whole grains, lean proteins, and
healthy fats provides essential nutrients,
antioxidants, and phytochemicals that support
cellular function, tissue repair, and overall
vitality. Conversely, diets high in processed
foods, added sugars, unhealthy fats, and
artificial additives have been linked to an
increased risk of obesity, heart disease, type 2
diabetes, and other chronic conditions. By
adopting a balanced and nutrient-rich diet,
individuals can optimize their physical health
and reduce the risk of diet-related diseases.

Role of Whole Foods and Plant-Based Diets:
Whole foods, defined as minimally processed
or unprocessed foods in their natural state, are
the foundation of a health-promoting diet.
Whole foods are rich in vitamins, minerals,
fiber, and phytonutrients, providing essential
nutrients and promoting optimal health. Plant-
based diets, which prioritize plant foods such
as fruits, vegetables, legumes, nuts, seeds, and
whole grains, have been associated with
numerous health benefits, including lower rates
of obesity, hypertension, cardiovascular
disease, and certain cancers. Plant-based diets
are also environmentally sustainable and
compassionate, supporting the well-being of
both individuals and the planet. By
incorporating more whole plant foods into their
diets and reducing reliance on animal products
and processed foods, individuals can improve

their health and contribute to a more
sustainable food system.

The nutrition plays a critical role in holistic
health, influencing physical well-being, mental
clarity, and emotional balance. By following
principles of holistic nutrition, prioritizing
whole foods, and adopting plant-based diets,
individuals can optimize their health, prevent
chronic diseases, and promote overall well-
being. Making mindful and sustainable food
choices is an essential aspect of holistic living,
supporting health at the individual, community,
and planetary levels.

3.1 Mind-Body Medicine

Mind-body medicine is a holistic approach that
recognizes the interconnectedness of mental,
emotional, physical, and spiritual aspects of
health and seeks to promote healing by
addressing the whole person. This section
provides an overview of mind-body
interventions, highlights examples of mind-
body techniques such as yoga and Tai Chi, and
presents evidence for the effectiveness of these
approaches in improving overall well-being.

Overview of Mind-Body Interventions:
Mind-body interventions encompass a diverse
array of practices and techniques that aim to
harness the power of the mind to influence
physical health outcomes. These interventions
typically involve the cultivation of awareness,
relaxation, and self-regulation skills to promote
healing and reduce symptoms of stress-related
disorders. Common elements of mind-body
interventions include mindfulness meditation,
breathwork, guided imagery, progressive
muscle relaxation, and biofeedback.

Examples of Mind-Body Techniques:

Yoga: Yoga is a mind-body practice that
originated in ancient India and involves
physical postures (asanas), breath control
(pranayama), and meditation techniques. Yoga
is known for its ability to improve flexibility,
strength, and balance while promoting
relaxation and stress reduction. Research has
shown that regular yoga practice can lead to
numerous physical and mental health benefits,
including reduced pain, improved sleep,
enhanced mood, and better overall quality of
life.
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Tai Chi: Tai Chi is a traditional Chinese
martial art that combines slow, flowing
movements  with deep breathing and
mindfulness. Often referred to as "moving
meditation,” Tai Chi promotes relaxation,
balance, and inner harmony. Studies have
demonstrated that Tai Chi practice can improve
cardiovascular ~ fitness, muscle strength,
flexibility, and cognitive function.
Additionally, Tai Chi has been shown to
reduce falls and improve balance in older
adults, making it a valuable intervention for
fall prevention and rehabilitation.

Evidence for the Effectiveness of Mind-Body
Approaches:

A growing body of research supports the
effectiveness of mind-body interventions in
improving physical and psychological health
outcomes. Meta-analyses and systematic
reviews have found evidence for the efficacy of
mindfulness-based interventions in reducing
symptoms of depression, anxiety, chronic pain,
and other stress-related conditions. Moreover,
studies have shown that mind-body practices
can modulate the body's stress response,
leading to reductions in inflammation, blood
pressure, and cortisol levels.

In clinical settings, mind-body interventions
have been integrated into treatment protocols
for wvarious chronic conditions, including
cardiovascular disease, cancer, chronic pain,
and autoimmune disorders. These interventions
are often used as complementary approaches
alongside conventional medical treatments to
enhance symptom management, improve
quality of life, and promote overall well-being.
In summary, mind-body medicine offers a
holistic approach to health and healing by
recognizing the interconnectedness of the
mind, body, and spirit. Through practices such
as yoga, Tai Chi, and mindfulness meditation,
individuals can cultivate greater self-
awareness, resilience, and inner peace, leading
to improved physical, emotional, and spiritual
well-being. As research continues to elucidate
the  mechanisms underlying  mind-body
interventions, these approaches hold promise
for transforming healthcare and empowering
individuals to take an active role in their own
health and healing journey.

4. Benefits of Holistic Approaches to
Physical Health
Holistic approaches to physical health
encompass a wide range of interventions and
practices that address the interconnectedness of
mind, body, and spirit. By adopting a holistic
perspective, individuals can  experience
numerous benefits that contribute to improved
overall well-being and enhanced quality of life.
This section explores the specific advantages
of holistic approaches in managing chronic
conditions, promoting well-being, reducing the
risk of lifestyle-related diseases, and fostering
self-care and self-awareness.
4.1 Improved Management of Chronic
Conditions:
One of the primary benefits of holistic
approaches to physical health is their
effectiveness in managing chronic conditions.
Rather than focusing solely on treating
symptoms, holistic  interventions  target
underlying imbalances and root causes of
illness, leading to more comprehensive and
sustainable outcomes. For example,
mindfulness-based interventions have been
shown to reduce symptoms of chronic pain,
depression, anxiety, and insomnia by
enhancing self-regulation skills, promoting
relaxation, and improving coping mechanisms.
Similarly, integrative approaches such as
acupuncture, chiropractic care, and herbal
medicine can complement conventional
treatments for chronic conditions like arthritis,
fibromyalgia, and autoimmune disorders,
leading to better symptom control and
enhanced quality of life.
4.2 Enhanced Overall
Quiality of Life:
Holistic approaches emphasize the importance
of addressing the physical, emotional, and
spiritual dimensions of health to achieve a
sense of balance and wholeness. By integrating
mind-body-spirit practices such as Yyoga,
meditation, and expressive arts therapy,
individuals can cultivate greater self-
awareness, resilience, and inner peace, leading
to improved overall well-being and quality of
life. Research has shown that regular
engagement in holistic practices is associated
with reductions in stress, anxiety, and
depression, as well as improvements in mood,
self-esteem, and emotional  regulation.

Well-being and
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Moreover, holistic approaches promote
positive lifestyle changes, such as healthier
eating habits, regular physical activity, and
adequate sleep, which contribute to long-term
well-being and vitality.

4.3 Reduced Risk of Lifestyle-related
Diseases:

Many chronic diseases, such as heart disease,
diabetes, obesity, and certain cancers, are
strongly influenced by lifestyle factors such as
diet, physical activity, stress, and sleep quality.
Holistic approaches to physical health focus on
optimizing these lifestyle factors to prevent
disease and promote longevity. For instance,
adopting a whole foods, plant-based diet rich in
fruits, vegetables, whole grains, and lean
proteins can reduce the risk of heart disease,
hypertension, and metabolic disorders. Regular
physical activity, including aerobic exercise,
strength training, and flexibility exercises,
helps maintain healthy weight, improve
cardiovascular fitness, and enhance immune
function. Mindfulness practices and stress
management techniques, such as meditation,
deep breathing, and progressive muscle
relaxation, support the body's natural healing
mechanisms and reduce the risk of stress-
related health conditions.

4.4 Promotion of Self-care and Self-
awareness:

Holistic approaches empower individuals to
take an active role in their own health and well-
being by promoting self-care and self-
awareness. Through practices such as
mindfulness  meditation, journaling, and
reflective exercises, individuals can cultivate
greater self-awareness, self-compassion, and
acceptance of their thoughts, feelings, and
bodily sensations. By tuning into their inner
wisdom and intuition, individuals can make
informed choices about their health behaviors,
preferences, and priorities, leading to more
balanced and fulfilling lives. Additionally,
holistic approaches emphasize the importance
of nurturing supportive relationships, fostering
a sense of community, and accessing resources
for social and emotional support, which
contribute to resilience and overall well-being.
In summary, holistic approaches to physical
health offer numerous benefits for individuals
seeking to optimize their health and well-being.
By addressing the interconnectedness of mind,

body, and spirit, holistic interventions promote
improved management of chronic conditions,
enhanced overall well-being and quality of life,
reduced risk of lifestyle-related diseases, and
the promotion of self-care and self-awareness.
By integrating holistic practices into their daily
routines, individuals can cultivate a sense of
balance, resilience, and vitality, leading to a
healthier and more fulfilling life.

5. Challenges and Considerations
Despite the numerous benefits offered by
holistic approaches to physical health, several

challenges and considerations must be
addressed to promote their widespread
adoption and integration into healthcare

systems. This section examines key challenges
related to cultural and societal influences on
holistic health practices, access to holistic care
and resources, and the integration of holistic
approaches into existing healthcare systems.

5.1 Cultural and Societal Influences on
Holistic Health Practices:

One significant challenge in promoting holistic
health practices is the cultural and societal
influences that shape individuals' beliefs,
attitudes, and behaviors towards health and
healing. Cultural differences in concepts of
health, illness, and treatment modalities can
impact the acceptability and effectiveness of
holistic approaches within diverse populations.
For example, some cultural groups may have
strong preferences for traditional healing
methods, spiritual rituals, or herbal remedies,
which may not align with mainstream
biomedical models of care. Additionally,
cultural stigma surrounding mental health
issues or alternative therapies may deter
individuals from seeking holistic interventions
or disclosing their preferences to healthcare
providers. Addressing cultural and societal
barriers requires culturally sensitive and
inclusive approaches that respect diverse
perspectives, beliefs, and healing traditions.

5.2 Access to Holistic Care and Resources:

Access to holistic care and resources presents
another significant challenge, particularly for
underserved populations and marginalized
communities. Holistic health services, such as
acupuncture, chiropractic care, massage
therapy, and mindfulness programs, may be

National Conference on Innovative Research in Humanities, Commerce and Science for sustainable

Development [13 April 2023]

206



Vidyabharati International Interdisciplinary Research Journal

ISSN 2319-4979

expensive, inaccessible, or not covered by
health insurance, limiting their availability to
those with financial means. Furthermore,
holistic practitioners and wellness centers may
be concentrated in urban areas or affluent
neighborhoods, leaving rural or low-income
communities underserved. Addressing
disparities in access to holistic care requires
policies and initiatives that promote equitable
distribution of resources, expand insurance
coverage for integrative therapies, and increase
funding for community-based  wellness
programs. Additionally, efforts to train and
diversify the holistic healthcare workforce can
help address cultural and linguistic barriers and
improve access to care for underserved
populations.

5.3 Integration of Holistic Approaches into
Existing Healthcare Systems:

Integrating holistic approaches into existing
healthcare systems poses challenges related to
professional training, interdisciplinary
collaboration, reimbursement policies, and
evidence-based practice. Many healthcare
providers receive limited education and
training in holistic modalities during their
medical or nursing training, leading to
skepticism or reluctance to incorporate these
approaches into clinical practice. Additionally,
traditional healthcare delivery models may
prioritize biomedical interventions over holistic
or preventive strategies, creating barriers to
interdisciplinary collaboration and patient-
centered care. Reimbursement policies and
insurance coverage for holistic services may
also vary widely, with some modalities lacking
recognition or reimbursement by third-party
payers.

Addressing these challenges requires a multi-
faceted approach that involves education and
training for healthcare providers, advocacy for
policy changes, and research to generate
evidence supporting the effectiveness and cost-
effectiveness of  holistic  approaches.
Interdisciplinary collaboration between
conventional and holistic practitioners can
foster a more integrative and holistic model of
care that meets the diverse needs of patients
and promotes shared decision-making.
Moreover, efforts to integrate holistic
approaches into medical curricula, clinical

guidelines, and quality improvement initiatives
can help mainstream these practices within
healthcare systems and improve access to
holistic care for all individuals.

In summary, addressing the challenges and
considerations related to cultural and societal
influences, access to care, and integration into
healthcare systems is essential for promoting
the widespread adoption and acceptance of
holistic approaches to physical health. By
recognizing and addressing these barriers,
policymakers, healthcare  providers, and
community stakeholders can work together to
create a more inclusive, equitable, and
integrative healthcare system that supports the
holistic well-being of all individuals.

Conclusion

In summary, the adoption and integration of
holistic approaches to physical health offer
significant potential for enhancing overall well-
being and quality of life. By recognizing the
interconnectedness of mind, body, and spirit,
holistic interventions address the root causes of
illness, promote self-care and self-awareness,
and empower individuals to take an active role
in their own health and healing journey.

Despite  challenges related to cultural
influences, access to care, and integration into
existing healthcare systems, efforts to

mainstream holistic practices are underway,
driven by growing evidence of their
effectiveness and demand for more patient-
centered, integrative care models. By
addressing these challenges and promoting
inclusivity,  equity, and  collaboration,
policymakers, healthcare  providers, and
community stakeholders can create a more
holistic and integrative healthcare system that
supports the diverse needs and preferences of
individuals, ultimately leading to improved
health outcomes and greater overall well-being.
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ABSTRACT

The avi-faunal biodiversity of Paldhag lake is an important aspect of study as the birds are most diverse and
predominant form of life on the earth. The aim of the present study was to understand the avi-faunal biodiversity of the
Paldhag lake and to create awareness about their conservation in the study. The present study was carried out on
Paldhag lake. It is situated in the Buldana taluka of Buldana District, between June 2020 to May 2022 with major
objective to assess avifaunal species diversity, their ecological status, feeding habit and migrating nature. Various
species of birds were observed in the area of Paldhag lake during morning and evening time. This study resulted in a
total number of 63 species of birds belongs to 22 families and 10 orders. out of the total 63 documented species, 24
species (38.09%) were common (C), 6 (19.52%) species were very common (VC) , and 24 species (34.09%) were
uncommon (UC) and The remaining 09 (14.28%) species were rarely (R) sighted in the study area. Carnivorous birds
32 (50.79%) were dominantly found over omnivorous 14 (22.22%), insectivorous 9 (14.28%), herbivorous 2 (3.17%),
frugivorous 1 (1.58%) and piscivorous 5 (7.3%). The highest bird diversity and evenness was observed during winter
season than in summer and monsoon season. 31 (49.20%) bird species are resident showing local or seasonal
movements. About 30 (47.61%) are migratory species and about 2 (3.17%) species are resident migratory. Data were
analysed through shanon-winer diversity index which showed that Water body (3.918) had the highest bird diversity.
This paper provides some basic information about birds found in this study area which may helpful for future
conservation planning to sustain both migratory and resident avifauna.

Keywords: Avifauna, Species, Habitat, Diversity, Paldhag Lake, Buldana region.

developmental activities, presence of predators,
presence of competitors etc,. are the major ones
that influence the breeding and foraging of
birds and simultaneously their population. The
avian habitat is roughly divided into forest,
scrub and wetlands, all though many species
require a mixed type of habitat (Ramchandra,
2013).

Birds occur on land, sea and freshwater, and in
virtually every habitat, from the lowest deserts
to the highest mountains (Rahbek and Graves,
2001).The Indian subcontinent is very rich in
biodiversity. It contains about 1300 species of
bird or over 13% of the world’s birds
(Grimmett et al., 1998). The recent studies of

Introduction
Birds are one of the most beautiful, widely
admired, entertaining and most studied group
of animal on earth since they are excellent
indicators of health of an ecosystem. They also
pollinators, environment health indicators They
are the best monitors of an environmental
change helping in understanding the quality of
habitats and fulfill many ecological functions
in their habitats. Since birds are among the best
monitors of environmental changes, they have
been used to evaluate the environment
throughout the history as ‘bio monitors’ and;
the changes in their population, behavior
g?:éimbead u;i%rog)ucéy;mii?“ge r}i\% rt:?é: freshwgter biodivers_ity and v_vetlands shows
effects of habitat fragmentation (Harish and that a\/_l-fauna are majorshare_smthem.
Hosetti 2009). The birds which are ecologically de'pends on
wetland. They are known as ‘Water birds’. The
status of many waterbird populations is poor,
with major declines reported for many taxa
worldwide, habitat loss and degradation being
the chief driver for these declines (kumar et al.,
2006).Agriculture provides a concentrated and
highly predictable source of food to birds. The
food in general is of different kinds: grain,
seeds, fruits, and green vegetation of the crop

Population studies have been traditionally used
to monitor long term changes in avian
population and to assess both habitat quality
and the responses of birds to both natural and
human caused environmental changes ( Wiens,
1989). Number of environmental factors are
known to influence the population of birds
directly, such as availability of food, nesting
materials, location of nesting  sites,
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plants, grasses, insects and rodents etc.
(O’Connor and Shrubb, 1986).In the Indian
context, a large number of birds are mainly
insectivorous (Singh et al., 2018).

The relationship between various environments
and bird diversity has been a critical issue. A
large number of studies have explored the
variety of bird diversity in residential area and
rural areas ( Fontana,et al., 2011) Agricultural
fields (Beukema et al., 2007) and forest area
(Macarthur, 1964) Some studies indicated that
a higher ecological diversity not only benefits
species survival but is also an important
indicator of human well-being (Fuller et al.,
2007). But this avifauna is in danger due to the
changing Environment, Apparently the Indian
bird population has been dwindling due to
direct/indirect impact from increasing human
population (Balachandran et al., 2005), in the
last decades, human have more than even been
changing the World's ecosystems to meet the
growing demands for food, fresh water,
timbers, fiber, fuel and minerals (MEA, 2005).
Our study is an attempt to prepare a baseline
data on avifaunal species diversity, their
ecological status, habitat distribution, feeding
habit and migrating nature in Paldhag lake of
Buldana District, maharashtra. Total 63 avian
species, belonging to 22 families and 10 orders
were recorded between June 2020 to May
2022 .

despite of intense human activity. As proper
knowledge about avifauna diversity, their
ecological behaviour and distribution is a
fundamental tool for their future management
and conservation. The study was under taken to
understand the avi-faunal biodiversity of the
Paldhag lake. This study will create awareness
about the conservation of birds in nature in the
society, will also help to increase the local
awareness towards biodiversity issues and
prove to be helpful in conservation efforts.

Materials and Methods

Study Region

The area selected for study is Buldana;
Buldana Region is in Maharashtra state.
located in the Amravati division of
Maharashtra, India. It is situated at the western
border of Vidarbha region and is 500 km away
from the state capital Mumbai. Buldana is
located between  The Latitudes  —

19.51°t021.17°N and Longitudes- 75.57°to
76.59°E.

Buldana Region having a total Area of
9,640km2(3, 720sq mi).

Total forest Area— 1165 (sg.km).

Forest dept. Area — 1165 (sg.km).

Protected Area — Amba- Barva WLS,

Dnyanganga WLS, Lonar WLS

There is ample availability of water thus
having the dense forests, fertile lands
supporting a variety of grasslands. The climatic
condition of this district is characterized by a
hot summer, well distributed rainfall during the
south-west monsoon season, the average
annual rainfall is 796.6 mm (31.37”), the
rainfall in the district mostly occurs during the
main rainy season, June to September
constitutes about 85 per cent of the annual
rainfall. And there generally dry weather
during the rest of the year. There are distinct
temperature variations daily as well as
seasonally throughout the district. During
summer, the mean daily maximum temperature
was 42.3°c and minimum was 27.4°c and it
decreased towards winter with a mean daily
maximum temperature of 27.6° ¢ and minimum
of 15.1°c.

Paldhag Dam

Locally this is also known as " Paldhag Talav
" or " Paldhag Lake". Project was constructed
as part of irrigation projects by the Government
of Maharashtra In the year 1974 and impounds
Wishwaganga River. Nearest city to dam is
Motala and the Dam is situated in Buldana
Taluka of Buldana District of Maharashtra .
The dam is earth fill gravity dam. The purpose
of the dam and project is Irrigation. The length
of the Dam is 841 m ( 2759.19 Feet ). while the
height of the dam above lowest foundation is
24.06 m (78.93 Feet). Information on Spillway
is not available. Spillway length is not known.
However measured length of the spillway is
126 m (412 Feet). Spillway appears to be of
other type and is not gated. Catchment area of
Paldhag Reservoir is not known. Maximum /
Gross storage capacity of Paldhag Reservoir is
9.09 MCM. Live storage capacity is 7.51
MCM.
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Materials

The following materials were used for bird
surveys and observations:

GPS locator, multimedia software of bird
identification, measuring tape, Digital camera,
voice recorder, binocular and reference books
on birds, survey data sheet, pencil, eraser and
field books like book of Indian birds by Salim
Ali and Birds of the Indian subcontinent by
Grimmett, Inskipp and Inskip were used as
field guides and for preparing check list and
record data of birds and vegetation. Most of the
information were taken from Major research
project of my research guide Dr.Mrs. Vandana
R. Kakde.

Methods

The present study of Avifaunal diversity in
different habitats was conducted for a period of
twenty four months during June 2020 to May
2022 in the selected Habitats of Buldana
district. Areas having considerable bird activity
were selected for birding. These sites were
chosen for their variety of habitat types, which
include agro forests, plantation farms, shrub
forests, evergreen forest, grasslands, wetlands,
woodland etc. The selected sites were
thoroughly and  periodically  monitored
throughout the study period for the monitoring
of birds. A checklist was prepared and
regularly updated after the survey each area.
The photographs and the field visit reports
were used for updating the checklist regularly.

Data Analysis

Birds were identified with the help of local bird
watchers, farmers in the fields and wildlife
professionals. The identification was further
confirmed by authentic scientific literature on
birds and field books. Birds which couldn’t be
identified on spot were either photographed or
key identification characters were noted and
identified using felid guides namely, The book
of Indian sub-continent by Dr. Salim Ali. Birds
of the Indian subcontinent by Grimmett,
Inskipp and Inskipp.

The birds were categorized according to their
respective status as Residents (R), Migratory
(M), Resident migratory or Local Migratory
(RM). Very Common (VC), Common (C),
Rare (R), Very Rare (VR) was determined by
analyzing the regularly updated checklist. The

bird species were assigned to their respective
Orders and Families

Diversity Indices: Species diversity indices are
very important for biodiversity management
and policy making. Different diversity indices
on collected data was used in present research
work like Shannon-Weiner Index (Shannon
and Weiner, 1948). Species evenness and
richness is important component of diversity
(Hill, 1973).

Results and Discussion

The Paldhag lake is located in the Buldana,
Maharashtra, India. It has vast biodiversity of
flora and fauna. This study contributes to the
knowledge of Avifauna and provides the most
recent status of Avifauna in Paldhag lake of
Buldana region. During the study period 2020-
2022, 10 orders, 22 families contributes, A
total of 63 species. From study area. Among
the documented species of birds,14 species
belongs to order Pelecaniformes, 14 species
belongs to Charadriformes and 10 secies
belongs to Anseriformes, 09 species belongs to
Passeriformes, 4  species  belongs to
Ciconiformes, and Coraciformes each, 3

species belongs to Accipitriformes, and
Gruiformes each, 1 species belongs to
Podicipediformes and Phoenicopteriformes
each.

Out of 63 Birds reported in the present study
58 are Least Concern, 03 are Near Threaten
and 02 are Vulnerable Birds. It was noted that
many species used two or many habitats.The
present study showed that the higher bird
diversity was seen in winter season than in
summer and monsoon season. This might be
due to increment in local movement of birds
for searching food resources and defoliation of
plants that helps them for easy detection of
birds.

The study of food habits of birds of the region
showed that 32 (50.79%) are Carnivores
(feeding on Fishes, Reptiles, Insects, Cocoons,
Amphibians, Small Birds etc) ,followed by 14
(22.22%) species of birds are Omnivorous
(feeding on insects, nectar, grains, seeds, fruits,
reptiles, fishes etc), 2 (3.17%) are Herbivorous
(feeding on grains, seeds, sea plants, weeds
Nectar and etc), and 9 (14.28%) species are
mainly  Insectivorous, 1 (1.58%) are
Fruigivorous and 5(7.93 %) are Piscivorous.
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Carnivorous species have dominated the region
over Herbivorous, piscivorous, Insectivorous
and frugivorous and thus a balance of prey
predator popultions is observed. Omnivorous
rank second to carnivorous in their population
size.

Among the total of 63 species of birds, 31
(49.20%) bird species are resident showing
local or seasonal movements. About 30
(47.61%) are migratory species and about 2
(3.17%) species are resident migratory. 2
(3.17%) species namely Indian River Tern
(Sterna aurantia), White necked Stork
(Ciconia episcopus) are listed as Vulnerable; 3
(4..76%) species namely Painted Stork
( Mycteria leucocephala), White-Eyed
Pochard (Aythya nyroca), and Grey headed
bulbul (Brachypodius priocephalus) are listed
as Near threatened, and all the remaining
species are 58 (92.06%) placed in the least
concern category in the Red List of IUCN
(2017).

The Shannon-Weiner Diversity Index (H”)
value revealed that Paldhag lake (3.918) had
the high bird diversity. The Margalef Richness
Index Value (R) revealed that Paldhag lake had
high species richness. The richness index value
indicated that the Lake (4.173) supported the
high number of bird species richness. Paldhag
lake significantly decreased the Evenness
Index by 0.422.

The study revealed that the study area was
suitable area for various birds’ species. The
study area shows good avifaunal diversity
which can help in establishing baseline data of
birds of Buldana Region.

Conclusion

A total of 63 species of birds belonging to 10
Orders and 22 Families have been recorded in
the study area. The order Pelecaniformes and
Charadriformes  with 14  species each
dominating in the study area. Lake had a
positive effect on species richness. The
environments reflected a higher food
availability to promote bird species richness
(Nilsson, 1979). the higher food availability in
the water habitat had the highest effect on bird
species richness and the seasonal change in
primary productivity altered bird species
richness (Leveau et al.,2018).

The Lake present in Buldana region are also an
ideal residence for innumerable water birds
with different needs. The presence of migratory
birds, local migratory and resident species of
birds equally utilizing this area as their abode
for continuing various lifecycle activities
indicates the importance of water bodies as a
year round habitat for water birds.

In the present state it was observed that there
may be ecologically unmanaged development,
full protection to all the existing habitats
should be given with special attention during
the migratory period. Since the water bodies
are shared resource, a common property to all
the occupants including animals and human
being alike, it is imperative to protect or
conserve the entire ecosystem. Therefore,
Buldana region is an important place and
provides heterogeneous habitats for the bird’s
species conservation. Some habitat types and
characteristics have been studied and have
shown positive results for higher bird diversity
(Salim Ali 2002). The nesting, feeding, and
roosting areas of birds have faced a lot of
disturbance from the human beings also
affecting their population. So, an effective way
to save these birds is to save their habitats.
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F
COMMON ST
Sr. No. ORDER FAMILY NAME SCIENTIFIC NAME OCCURRENCE ABUND-ANCE 8 AT
us
D
1. Podicipeformes Podicipitidae Indian little Grebe Tachybaptus ruficollis Re C I LC
Little Cormorant Microcarbo niger RM R Pi LC
Phalacrocoracidae Indian Shang Phalacrocorax fuscicollis Re C Pi LC
Chestnut Bittern Ixobrychus cinnamomeus Re ucC I/Ca LC
Yellow Bittern Ixobrychus sinensis Re uc Ca LC
Grey Heron Ardea cinerea Re uc Ca LC
Ardeidae Purple Heron Ardea purpurea Re C Ca LC
. Pond Heron Ardeola grayii Re C Ca LC
2. | Pelecaniformes Cattle Egret Bubulcus ibis Re C Ca LC
Little Egret Egretta garzetta Re C Ca LC
Night Heron Nycticorax nycticorax Re C Ca LC
White Ibis Threskiornis aethiopicus M R Ca LC
Threskiornithidae Glossy Ibis Plegadis falcinellus Re uc Ca LC
Black Ibis Pseudibis papillosa Re uc 0 LC
Spoonbill Platalea leucorodia M ucC Ca LC
Painted Stork Mycteria leucocephla M ucC Pi NT
Openbill stork Anastomus oscitans Re C Pi LC
3. |Ciconiformes Ciconidae White necked Stork Ciconia episcopus Re R Ca NT-VU
Black Stork Ciconia nigra M ucC Ca LC
4.  |Phoenicopteriformes Phoenicopteridae Flamingo Phoenicopterus roseus RM ucC Ca LC
Buzzard Buteo buteo Re uc 0] LC
Indian Crested Hawk-Eagle Nisaetus cirrhatus M VC Ca LC
Marsh Harrier Circus aeruginosus M C Ca LC
5. |Accipitriformes Accipitridae
Jcanidae Pheasant-Tailed Jacana Hydrophasianus Chirurgus Re C Ca LC
Red Wattled Lapwing Vanellus indicus Re C Ca LC
Grey Plover Pluvialis squatarola M VC Ca LC
Greater Sand Plover Charadrius leschenaultii M VC Ca LC
Charadriidae Little Ringed Plover Charadrius dubius M VC Ca LC
Kentish Plover Charadrius alexandrinus M ucC I LC
Redshank Tringa totanus M ucC Ca LC
. Greenshank Tringa nebularia M ucC Ca LC
6. |Charadriiformes Scolopacidae Marsh Sandpiper Tringa stagnatilis M C Ca LC
Green Sandpiper Tringa ochropus M C Ca LC
Wood Sandpiper Tringa glareola M ucC Ca LC
Recurvirostridae Indian Black winged Stilt Himantopus himantopus M C Ca LC
Indian River Tern Sterna aurantia M uc Ca VU
Laridae Indian Lesser Crested Tern Thalasseus bengalensis M ucC Ca LC
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Pied Kingfisher Ceryle Rudis Re C Ca LC

7. |Coraciformes Alcedinidae Common Kingfisher Alcedo atthis Re C Ca LC
White breasted Kingfisher Halcyon Smyrnensis M C Ca LC

Meropidae Little Green Bee-Eater Merops Orientalis Re C I LC

Lesser Whistling Teal Dendrocygna Javanica M ucC 0 LC

Brahminy Duck Tadorna Ferruginea Re R 0 LC

Pintail Duck Anas acuta M uc ) LC

Common Teal Anas crecca Re ucC 0 LC

Indian Spot-billed Duck Anas poecilorhyncha M VC H LC

. . Gadwall Anas strepera M uc 0 LC

8. |Anseriformes Anatidae Garganey Anas querqueduala M uc 0 LC
White -Eyed Pochard Aythya nyroca Re R 0 NT

Cotton Teal Nettapus coromandelianus M uc O/Pi LC

Comb Duck Sarkidiornis Melanotos Re R H LC

Indian Moorhen Gallinula Chloropus Re R 0 LC

Indian Purple Moorhen Porphyrio poliocephalus Re uc ) LC

: : Coot Fulica atra M C 0 LC

9. |Gruiformes g?illlé(iig:e White-throated Munia Euodice malabarica Re VC ] LC
Alaudidae Ashy-crowned sparrow-Lark Eremopterix grisea Re C 0 LC

Barn Swallow Hirundo rustica M C I LC

Hirundinidae Wire -tailed Swallow Hirundo smithii Re C I LC

10. |Passeriformes Laniidae Bay-backed Shrike Lanius vittatus Re ucC Ca LC
Pycnonotidae Grey-headed Bulbul Brachypodius priocephalus Re C Fr NT

White-browed Wagtail Motacilla maderaspatensis M C I LC

White Wagtail Motacilla alba M R I LC

Motacillidae Grey Wagtail Motacilla cinerea M R I LC

Table-1: Avi-faunal diversity of Paldhag lake.

Occurrence - Resident (Re), Migratory (M) and Resident Migratory (RM)

threatened status - Least Concern (LC), Near Threaten (NT) and Vulnerable (VU)
food habit - Ca-Carnivorous, I-Insectivorous, Pi-Picivorous (Fish eater), H-Herbivorous, F-Frugivorous (Fruit eater), G-Grainivorous,
O-Omnivorous and-Nectar eater.
Abundance - common (C), Very common (VC), Uncommon (UC) and Rare (R).
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