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With immense delight we present to our readers, the thirty ninth issue of DIAS Technology
Review- The International Journal for Business & IT.

A silver lining in the dark clouds of Covid-19, was embracing ‘digital learning’ in the fields of
business, trade and commerce all across the globe. A significantly rapid shift towards e-learning
was observed in healthcare sector, post pandemic era. In the research article ‘Investigating e-
Learning’s Potential to Strengthen Healthcare Workforces in Developing Nations’ the author has
tried to measure the impact of distance learning facilitated by digital technologies in meeting
human resource and training challenges in healthcare sector. Strong institutional supports as
well as tailored e-learning strategies have been strongly recommended by the author, to amplify
its efficacy.

In this digital age, social media influencers play a pivotal role in shaping consumer behaviour.
The authors in their study ‘Effect of Social Media Influencer’s Credibility on Brand Awareness,
Brand Image and Consumer’s Purchase Intention with Reference to Electronic Gadgets’ have
focused on ‘influencer credibility’ which includes the elements such as expertise, trustworthiness,
attractiveness, and relatability. With Source-Credibility Model, they have tried to investigate
how do audiences perceive brands and make their purchase decisions under the sway of
endorsers on social media sites in the electronics sector.

The ontology engineering approach combined with analogy-based planning in today’s cloud
environment, aims to enhance intelligent decision-making, interoperability, and automation in
energy management systems. It helps in knowledge visualisation through simplified semantic
representations of the ontology. The research article ‘Cloud-based Mechanized Method for
Developing Semantically Rich Ontologies and Planning Analogies for E-comfort Bids’ highlights
the structured frameworks defining E-comfort bids of personalized energy service proposals
which may balance user comfort and energy efficiency.

The case study ‘Sustainability through CSR and its Impact on Financial Performance: A Case
Study of Tata Consultancy Services (TCS)’ integrates Corporate Social Responsibility into TCS
business model to drive sustainable development and examine the subsequent impact on its
operational and financial performance. The authors have discovered that at TCS, CSR is not
merely a philanthropic endeavour but a strategic investment that can yield long-term
competitive advantage leading to company’s profitability and resilience.

Microfinance is a vital instrument for rural development, poverty reduction, and financial
inclusion as it offers ‘Banking’ to the unbanked’ through small loans, savings services,
insurance, and financial literacy programs. In the doctoral abstract ‘Impact of Microfinance
Schemes on Socio-Economic Well — Being of Rural Farmers in Punjab’ the researcher has delved
deeper to study the role of microfinance institutions (MFIs) and self-help groups (SHGs) in
Punjab, providing financial access to marginalized farmers to combat debt cycle challenges and
achieve economic and social empowerment.

In our mission of acquisition & proliferation knowledge in different areas of business and IT, we
expect that this edition of our journal, with all its enlightening features will come up to the

expectations of our valued readers.

Regards,

Dr. Anju Batra
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ABSTRACT

This study examines how e-learning can strengthen the skills of healthcare professionals in developing countries combined with existing
and emerging issues, including Covid-19. The objective of the study is to assess the rapid embracement of distance learning facilitated by
digital technologies in meeting human resource and training challenges. While this is easier than ever, barriers such as technology
constraint, digital literacy or relevance of the content are still common today. The methodology involves a comprehensive literature
review and analysis of major case studies and success stories. The key elements highlighted in the literature review include institutional
support as well as tailored e-learning strategies to increase efficacy. The study seeks to reveal proven initiatives of e-learning post
assessment through different case studies which have situated themselves as the leaders by changing healthcare delivery and outcomes.
The findings reveal a significant shift towards e-learning for healthcare workforces in developing nations. The results underscore the
necessity of a multi-stakeholder partnership to design sustainable e-learning interventions aimed at addressing educational access
challenges and capacity building as part strengthening the health systems with limited resources.

KEYWORDS

E-learning, Healthcare professionals, Developing countries, Digital technologies, Distance learning, Capacity building, Covid-19 impact,
Human resource development
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Investigating E-Learning’s Potential to Strengthen Healthcare Workforces in Developing Nations

INTRODUCTION

Healthcare process continues to shift in the application,
what they are practicing by methods do better service
technology. It is also a fragile space in terms of coaching.
The hands-on practical side of the training makes some
aspects of remote learning difficult because they are so
sensitive. The e-learning revolution of health professional
education and training in developing countries is advanc-
ing medical practice. The pandemic, while causing wide-
spread disruption has undeniably accelerated this shift
towards digital platforms and also shown a few ways to
do so! However, looking past these stimulants is a larger
theme of innovation and flexibility that flows throughout
numerous healthcare venues.

The study by Sayed et al (2021) digs into the effectiveness
of e-learning to supplement healthcare worker competen-
cies in developing countries as informed by recent studies.
These countries have specific issues in terms of political
characteristics, economical characteristics; also general
(stable internet connection) or particular (financial cost)
(Sayed et al., 2021; Lonescu, A. et al., 2021). Neverthe-
less, in this respect research conducted by Shmidt and
Mykhalovskiy (2021) as well introduced us the sweep of
digital distance learning—that includes all areas including
attitude to it, conductance and resultant outcomes.

When we travel on these various dimensions, this com-
plex terrain of readiness to technological effectiveness
against user engagement weights was encountered. The
e-learning will cease to be only a back-up strategy for
emergencies, and our understanding of it could start re-
flecting the possibilities described by recent literature to
transform into an ongoing manner for learning new things
related with healthcare workers blending geographical
distances without expanding resources.

Kiberu et al (2019), as well Sagi at el. (2018) have shown
a clear appreciation of the disruptive potential that tele-
medicine and e learning can be tapped to alleviate crit-
ical health workforce shortages offering innovative way
towards ensuring access to care is improved. They identi-
fy key issues including the type and quality of e-learning
content produced or used; pedagogical approaches ad-
opted; as well technological constraints associated with
digital education in low-resource settings. However, these
are simply some of the bumps along a long road still to
be travelled; infrastructural deficits, technical know-how
gaps and inconsistent acceptability among medical pro-
fessionals all make for difficult terrain when it comes to
implementation.

In addition, as we reflect on the wider influence of these
digital educational tools scholarship like Frehywot et al.
(2013) and Barteit et al. (2019), illustrate systemic factors
which impact more broadly integration with e-learning
in healthcare training. The urgency for institutional pre-

paredness, stringently evaluated frameworks and support
networks show starkly that emerging countries will have
to undertake a synchronized effort together in e-learning.
This would not just address short-term educational gaps,
but also establish a foundation for a sustainable prospect
by aligning national and international health priorities in
the long-term.

In this research study, we critically discuss about the ef-
ficiency of existing eLearning platforms in the healthcare
infrastructure capable of handling another challenge,
innovative approaches are being employed, and its re-
al-world repercussions concerning care services specially
for the developing nations, etc.

LITERATURE REVIEW

The impact of COVID-19 outbreak on the education of
health occupations in India and virtual learning among
professionals and trainees was described by Sayed et al
(2021). A quantitative survey conducted in 2020 found
that 65.41% out of 3,004 healthcare professionals utilized
e-learning programs in the time of pandemic, regardless
of cybersecurity concerns.

E-learning was considered superior to traditional methods
of education and instruction because it saved travel time,
but also led in the maintenance of physical distance for
social immunity without deferment in acquiring knowl-
edge. Following the pandemic, e-learning has become
one of the most popular methods according to an in-depth
research study and is likely here to stay. It demonstrates
how well-aware Indian healthcare professionals are, their
perception and challenges related to E-learning. It high-
lights the contribution of e-learning in enhancing digital
skills and reducing COVID's educational loss especially
among younger, highly educated participants. Challeng-
es include privacy concerns, technical knowledge gaps,
and unstable internet connections. The study recommends
using lessons learned from the pandemic to develop new
laws, regulations, and platforms for future education and
conducting further studies to enhance teaching methodol-
ogies, e-learning quality, and student satisfaction.

Lonescu et al (2021) examines the utilization of e-learning
and e-consultation (EC) by certified Healthcare Workers
(HCWs) in Low and Middle Income Countries (LMICs) -
investigate whether the methods complement one another.
They conducted a systematic review of 96 peer-reviewed
papers, with 3 focusing on both e-learning and e-consulta-
tion, 54 on e-learning, and 39 on e-consultation.It mostly
explored gaining knowledge and skills, ease of use, effi-
ciency/competence, HCW satisfaction, or implementation
hurdles. Successful e-consultation and e-learning net-
works were associated with institutional support, partner-
ships, and local expert capacity building. The review indi-
cates that HCWs employed in LMIC settings still need to
be supported by academic institutions, medical societies
and networks with support from multi-partner initiatives.
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Kiberu et al (2019) address the readiness/challenges
related with implementing telemedicine in Uganda as
well as other developing countries. It highlights potential
of telemedicine to discuss healthcare worker shortages
and improve access to care. They assessed four areas of
eHealth readiness and used a mixed methods approach.
Key findings include the awareness as well as positive
attitudes of healthcare workers towards telemedicine,
patient concerns, and the lack of necessary ICT
infrastructure in healthcare facilities. The study highlights
the need to address technology gaps and cater training
for successful telemedicine implementation, provide
recommendations for policymakers.

Sagi et al (2018) described the approach used in a newly
implemented telementoring program designed to train
primary care physicians (PCPs) treating substance use
disorders (SUDs) in Bihar, India. SUD care is highly
important to be part of the practice and responsibilities
of PCPs, especially in underprivileged areas. Structurally,
the program relies on synchronous training through
online/remote ECHO clinics and asynchronous e-learning
using a dedicated app. The review analyzed attendee
reaction, learning outcomes, confidence and satisfaction.
For majority of PCPs who participated, resulted increased
knowledge and confidence regarding SUDs. The results
suggest that training via technology to connect us back
bridges health care gaps in these underserved areas.

Sagi et al (2018) wrote on design and evaluation of online
training course for healthcare workers in Nigeria. This
course was constructed to be mobile-friendly and self-
paced, delivering basic infection prevention and control
(IPC) knowledge. The study included 372 learners from
different healthcare professions. While pre-test scores
were low, and post-tests did not produce perfection,
however, it was exciting to see them markedly climb up!
Users expressed satisfaction with, and the study concludes
that this mobile-ready self-training approach to training
was successful in improving knowledge even though
most users began the trials only having very little or no
machete-related technical skills.

Frehywot et al (2013) reviews the use of e-learning
in LMICs for the pre-service training of health care
professionals. The study also pointed out that e-learning
is a solution toward faculty shortages and better access to
healthcare education within LMICs. This review captured
124 articles, concentrating on several countries including
India, Brazil, South Africa and Egypt. It mainly reported
specialist field for which e-learning is used, exclusive of the
mandatory training areas, was physician training (58%),
followed by nursing and pharmacy/dentistry (24%). The
main motives for implementing e-learning are to expand
access to education, provide faculty support, and share
digital resources. Computer assisted learning, blended
learning, simulations, multimedia software, internet-based
learning, and eTutor/eMentor programs are among the
different e-learning approaches used. It emphasizes that
e-learning is a means to enhance education and faculty
efficiency but highlights the importance of institutional
readiness and alignment with educational and economic

perspectives in LMICs.

Barteit et al (2019) discusses the challenges and potential
of e-learning in healthcare education in countries with
low reasources, primarily in sub-Saharan Africa. Despite
two decades of efforts, e-learning has not revolutionized
medical education in these regions. Key issues include
the lack of a systematic approach, the digital divide, the
proliferation of isolated pilot projects, and shortage of
healthcare workers. This article emphasizes the necessity
for structured implementation, curriculum integration,
and rigorous evaluation. It calls for a centralized database
to promote transparency and collaboration and advocates
for a concerted effort to harness e-learning’s prospective
to address health worker shortages in low-resource
countries.

Barteit et al (2019) systematically reviewed e-learning
involvements on healthcare education in LMICs. This
comprised 52 studies involving 12,294 participants.
Findings showed that pilot studies had most e-learning
interventions, using summative assessments and
questionnaires for assessment. However, the study
layout, assessment methods, and quality contrasted
significantly. Subjective measures and custom-built
assessment frameworks were used by majority studies,
resulting in low validity and comparability. While many
self-concluded that their e-learning interventions were
effective, objective ratings revealed low-quality evidence.
The study emphasized the requirement for further
thorough assessment to comprehend the true impact of
e-learning in LMICs, and improve healthcare education in
resource-constrained situations.

Vaona et al (2018) compared e-learning with traditional
learning systems to weigh the impacts on health
professionals to improve patient outcomes, and behaviors,
skills, and knowledge of health professionals. This
comprised 16 randomized trials with a total of 5,679
licensed health professionals. Findings suggest that
e-learning may have minimal or no difference on those
aspects compared to traditional learning. The testimony
was generally inferior certainty, and the study concluded
that overall understanding of e-learning being more
impactful than traditional learning might be unreliable.

Scott & Mars (2015) discuss Telehealth, a vital
component of e-health, is expanding globally, benefiting
both developed and developing countries. Nevertheless, it
remains underutilized in many regions, and its applications
and needs vary between these areas. While teleconsultation,
telecardiology, teleradiology, and teledermatology are
typical clinical uses, there’s limited published evidence
and sustained programs in regions like Latin America, the
Caribbean, Asia, and Africa, despite some humanitarian
initiatives. Developing countries are increasingly adopting
mobile solutions (m-health), but global integration of
telehealth into existing healthcare systems is hindered
by factors like large-scale operations lacking, insufficient
evidence, challenges on implementation, and neglect of
willingness and change management. Practical issues such
as resource limitations, power unreliability, high costs, and

11 DIAS TECHNOLOGY REVIEW, VOL. 20 NO. 1, APRIL 2023 - SEPTEMBER 2023



Investigating E-Learning’s Potential to Strengthen Healthcare Workforces in Developing Nations

poor connectivity add to these barriers in the developing
nations. Nonetheless, telehealth holds potential for
enhancing healthcare in developing countries, motivated
by altruistic and profit purposes, but it must be tailored
to meet specific healthcare needs, address workforce
shortages, and facilitate skills development, necessitating
increased awareness, understanding of its capabilities and
limitations, and coordinated efforts among stakeholders to
encourage innovation and integration.

Akimanimpaye & Fakude (2015) explores the attitudes
of undergraduate nursing students at the University of the
Western Cape towards e-learning. A survey of 213 students
revealed a positive attitude for e-learning, comprising
aspects like gender, ease of use, and student classification
(year in the college) impacting their satisfaction about
e-learning. Results indicate that e-learning is well-
received, with an 86% valid response rate in the survey.

Davids et al (2015) illustrates the promise of e-learning for
developing clinical reasoning skills through an interactive
learning environment, exposure to a broad spectrum of
examples and prospects for methodical approach with
feedback. It highlights two among the vital but least
acknowledged components in successful e-learning:
dealing cognitive load on learners and usability issues
with technology interfaces. Cognitive load theory
highlights on necessity of avoiding unnecessary cognitive
load as a barrier to learning, and provides list of principles
in instructional design based on empirical findings so
that lessons are more likely optimize rather than hinder
cognitive processes during study. Usability is defined as
a human-computer interaction concept that is relatively
neglected, both in designing e-learning programs and
the learning management system (LMS), but gets more
importance when we are dealing with medical education.
The consolidation of principles from cognitive load theory

MAJOR EXPAMPLES/STORIES

and human-computer interaction can improve learning
efficacy by diminishing students extraneous cognitive
load points, enhancing solutions usability whilst fostering
development of student clinical reasoning.

Bussotti et al (2016) present an experience report on
online training for professionals in 27 Neonatal and
Pediatric Intensive Care Units within the public health
service. The training aimed to enhance multidisciplinary
skills and was based on a situational diagnosis of the
participating institutions. The study achieved a high
level of participation, with 2,071 active students and
1,046 approved. The experience demonstrates that
online training is an effective tool for professional
development and digital inclusion. However, it also
highlights the importance of participants being familiar
with technological resources to maximize the benefits of
online learning.

Arigorous assessment of e-learning programs was provided
by a study (conducted in-person, virtual and blended)
delivered across 16 sub-Saharan African countries within
an HIV capacity building program (Kiguli-Malwadde et
al., 2023). This real-world evaluation therefore targeted
to determine the effectiveness of transitioning from face-
to-face or in-person training services into being delivered
online by comparing business-as-usual delivery with
new digital approaches implemented during COVID-19.
Results indicated that irrespective of delivery method,
scores for every discipline related to HIV insight and self-
reported confidence improved overall as found from pre-
to post workshop scores. This would suggest, e-learning
is a useful method for delivering training to healthcare
workers across diverse clinical environments.

The following papers were cited for the purpose of this research:

Project Description

Impact Strengths

Project ECHO (Extension
for Community Healthcare
Outcomes)

Project ECHO uses a telemed-
icine model to connect primary
care physicians in remote or
underserved areas with expert
teams at centers of excellence.
It provides the platform for
knowledge sharing, case-based
learning and capacity building.

Improved Access to Special-
ized Care, Enhanced Primary
Care Expertise, Reduced
Healthcare Disparities,
Cost-Effective, Global Reach
and Scalability, Research and
Continuous Improvement,
Community Engagement and
Empowerment.

Project ECHO utilizes a scalable
tele-mentoring model that empow-
ers local healthcare providers with
specialized knowledge, improving
patient outcomes and reducing
healthcare costs. By fostering
interprofessional collaboration and
focusing on underserved popu-
lations, it effectively addresses
health disparities and enhances
community capacity.

Sub-Saharan Africa mHealth
initiatives for Community
Health Workers provides
innovative possibilities to
address the huge challenges by
resources poor-health system
in developing region through
mobile phones;

mHealth for Community
Health Workers in Sub-Sa-
haran Africa

In Sub-Saharan Africa,
mHealth has dramatically
improved healthcare service
delivery by increasing on the
overall efficiency and produc-
tivity of community health

mHealth enhances the effective-
ness of Community Health Work-
ers (CHWs) in Sub-Saharan Africa
by providing real-time access to
health information and data collec-
tion tools, improving service
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including from smartphones
to basic feature phones which
is used as point of access
information, patient record and
communication channel.

worker (CHWs), especially in
rural communities with; better
information flow, efficient
disease surveillance tech-
niques as well as cost-effective
solutions.

delivery and patient management.
Additionally, it facilitates commu-
nication and coordination among
CHWs, healthcare providers, and
communities, ultimately boosting
health outcomes and increasing
efficiency in resource-limited
settings.

Telemedicine Training in
Nepal

In Nepal, telemedicine training
focuses on enabling doctors and
nurses to use tools for remote
diagnosis and treatment of pa-
tients via Internet in rural areas.
This training comprises the use
of digital tools and software, lo-
cal healthcare capacity building
as well as educational outreach
in addition to international
collaborations for knowledge
transfer & technological sup-
port.

Enhanced access to healthcare
in remote areas, improving
the quality of care and making
healthcare delivery more
cost-effective. It has increased
the medical knowledge and
skills of local healthcare
workers, empowering them to
provide better care, although it
faces challenges such as tech-
nological limitations and the
need for continuous support.

Telemedicine training in Nepal
strengthens healthcare delivery by
equipping providers with essential
skills to utilize digital technolo-
gies, thereby enhancing access to
care, improving patient outcomes,
and expanding medical knowledge
in remote areas.

eLearning for Ebola Re-
sponse in West Africa

For the Ebola response in West
Africa, an eLearning initiative
was provided for both health-
care worker training and public
health prevention messaging
via online platforms to serve
wide-reaching multi-lingual
culturally relevant content.
The information was collab-
orated with health authorities
and spread through tools like
multimedia — accessibility
via mobile phones helped right
away.

It is no exaggeration to say
that this initiative greatly
improved the understanding
and readiness level of health-
care workers in parallel with
affected population, which
ultimately decreased response
lead time during Ebola
outbreak. The study also high-
lighted the value of eLearning
in emergency health crises,
particularly resource-poor
environments, to disseminate
and deliver just-in-time train-
ing on basic ESNSPs.

eLearning for Ebola response in
West Africa enhances rapid knowl-
edge dissemination and skill devel-
opment among healthcare workers,
enabling timely and effective
management of outbreaks while
overcoming logistical challenges
in resource-limited settings.

Maternal Health Training
in Bangladesh

Maternal Health Training in
Bangladesh involves educating
healthcare providers, particu-
larly midwives and community
health workers, on various as-
pects of maternal health, includ-
ing prenatal care, safe delivery
practices, and postnatal care.
This training often incorporates
hands-on skill development, use
of technology, and focuses on
addressing cultural and social
factors impacting maternal
health.

It was due to this training that
maternal and newborn health
indicators in Bangladesh
started showing significant
improvement through the
development of capacities
among healthcare providers.
This has resulted in falling
maternal and infant mortality
rates, better care of preg-
nancy-related complications
and increased community
awareness regarding the health
situation during birth.

Maternal health training in Ban-
gladesh improves healthcare pro-
viders' competencies in managing
pregnancy and childbirth, leading
to enhanced maternal and neonatal
outcomes and reducing complica-
tions in underserved communities.

HIV/AIDS Education in
Sub-Saharan Africa

In Sub-Saharan Africa, many
HIV/AIDS educational pro-
grams can be found that educate
people to understand the differ-
ent aspects of HIV/AIDS such
as how it is transmitted and its
prevention and treatment meth-
ods. They can be aimed at

The widespread education
programs have played a major
role in improving an under-
standing and removing the
stigma from HIV/AIDS in the
region. They have been in-
strumental in preventing new
infection of HIV, enhancing

HIV/AIDS education in Sub-Saha-
ran Africa empowers communities
with knowledge and awareness,
reducing stigma, promoting pre-
ventive behaviors, and improving
access to treatment and care for
those affected by the virus.
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different populations, includ-
ing youth, women and target
groups in general (on schools or
community workshops) —media
campaign.

the quality-health-life of those
people living with and affected
by HIV among many other
healthier behaviors within
communities.

Telepsychiatry Training in
Latin America

Telepsychiatry training in

Latin America is aimed to teach
practitioners the techniques and
knowledge required to provide
psychiatric care at a distance,
through digital communication
technologies. This training
entails the utilization of telecon-
ferencing tools, insights about
how to engage patients online
and changes in psychiatric eval-
uations/interventions for remote
delivery.

The expansion of telepsy-
chiatry training has provided
broader access to mental
health services for rural and
underserved areas in Latin
America, where there are im-
portant gaps in the provision
of psychiatric care. In addi-
tion, it has also helped to in-
crease the quality and consis-
tency of mental health services
meaning patients receive more
constant (and heterogonous)
mental healthcare.

Telepsychiatry training in Latin
America enhances mental health
service delivery by equipping
clinicians with the skills to provide
remote care, increasing access

to psychiatric services in under-
served areas and improving patient
outcomes.

Nutrition Education in
East Africa

The primary audience in East
Africa is those within commu-
nities, particularly mothers and
caregivers who benefit from
resources developed to increase
their knowledge on healthy eat-
ing, food security and nutrition
practices. Such programs fre-
quently incorporate guidance on
permaculture practices, dietary
diversity or more broadly the
significance of nutrition in child
growth and well-being.

Immediately, this innovative
initiative had a transformative
effect on nutrition awareness
and practices locally in East
Africa — ultimately yield-
ing directly to better health
outcomes for children and
mothers alike. It has played

a significant part in fighting
malnutrition and related ill-
nesses; it also promotes proper
food habits and enhances
regional level of self-sustain-
ability.

Nutrition education in East Africa
promotes awareness of healthy
dietary practices, leading to im-
proved nutrition, reduced malnu-
trition rates, and enhanced overall
health outcomes for communities,
particularly among children and
vulnerable populations.

Community Health Work-
er Empowerment in South
Asia

Empowering Community
Health Workers (CHWs) in
South Asia refers to the well-
planned training and prepa-
ration of local health workers
with all necessary skills, knowl-
edge base and tools that they
need to address various heath
related needs at their working
points. Training in these areas
covers education on public
health, basic medical tools and
community engagement/advo-
cacy.

Access and quality to health-
care have improved signifi-
cantly in these parts of South
Asia by empowering CHWs
who are based mainly in rural
areas as well as underserved
regions consequently resulting
into good health outcomes. It
also encouraged participation
of the communities in health
and prevention care, building
trust additionally.

Empowering Community Health
Workers in South Asia enhanc-

es local healthcare delivery by
equipping them with the skills and
resources needed to effectively ad-
dress health issues, improve access
to care, and engage communities
in health promotion and disease
prevention.

Diabetes Management in
Southeast Asia

Diabetes management in South-
east Asia encompasses com-
prehensive strategies including
public health education, regular
screening, effective treatment
protocols, and lifestyle modifi-
cation programs. It focuses on
addressing the rising preva-
lence of diabetes by increasing
awareness, promoting healthy
behaviors, and providing access
to medical care and support for
people living with diabetes.

As a result of this practice,
diabetes in the area has
improved more awareness
leading to control and hopeful-
ly reduction in complications
caused by the disease. It has
also improved the quality of
life for those with diabetes as
well as lowering long-term
healthcare costs around diabe-
tes control.

Effective diabetes management in
Southeast Asia enhances patient
education, promotes self-care
practices, and improves access

to healthcare resources, leading

to better glycemic control and
reduced complications among indi-
viduals living with diabetes.
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Telemedicine for Remote
Indigenous Communities
in Australia

Telemedicine in remote Indige-
nous communities: sidelined by
interest groups, these commu-
nities are used as the example
due to their reduced access, and
increased need for healthcare
meaning the potential benefits
of telemedicine. The service in-
cludes virtual consults, remote
monitoring and digital health
education that is culturally
tailored for the unique needs
of Indigenous culture and
healthcare.

This has led to massive
improvements in healthcare
access for Indigenous popu-
lations living remotely, being
given prompt and culturally
competent medical treatment.
In doing so, it has also been
pivotal in improving health
outcomes, reducing patient
travel and wait times for some
medical services, as well
increasing the engagement of
Aboriginal people with their
own healthcare.

Telemedicine for remote Indig-
enous communities in Australia
improves access to healthcare
services, facilitates timely
consultations with specialists,
and enhances the continuity of
care, ultimately addressing health
disparities and promoting better
health outcomes in these under-
served populations.

Infectious Disease Sur-
veillance in West Africa

Surveillance of infectious
diseases in West Africa is the
continuous systematic collec-
tion, analysis and interpretation
of health data to enable surveil-
lance of more action-oriented
prevention or control measures.
These include the application of
technology, field epidemiology
and inter-agency collaboration
in order to rapidly detect and
respond to disease outbreaks.

Being able to detect and
respond at an early stage has
helped immensely in curbing
the outbreak of infectious dis-
ease, which otherwise could
have spread around effecting
many more. Additionally, it
has improved public health
systems in the region and
communities more broadly
to provide protection against
future potential pandemics.

Infectious disease surveillance in
West Africa strengthens pub-

lic health response by enabling
early detection and monitoring of
outbreaks, facilitating timely inter-
ventions, and improving coordi-
nation among health authorities to
mitigate the spread of diseases.

Family Planning Educa-
tion in Latin America

In Latin America, Family
Planning Education emphasiz-
es information regarding the
different types of contraception
and their access to services

for sexual reproductive health
rights. Programs target both
adolescents, couples and com-
munities with a range of mes-
sages focusing on making an
informed choice when it comes
to sexual health education.

Such an education program
has both increased the knowl-
edge and utilization of family
planning methods, reduced
unintended pregnancies, and
upheld reproductive autono-
my. It also has been essential
in uplifting women and girls
as beneficiaries to improve
health outcomes with a view
of sustainable development at
the community level.

Family planning education in Latin
America empowers individuals
and couples with knowledge about
reproductive health options, lead-
ing to improved contraceptive use,
reduced unintended pregnancies,
and enhanced overall maternal and
child health outcomes.

Water and Sanitation
Training in Sub-Saharan
Africa

One of the projects focused

on in Sub-Saharan Africa is a
Water and Sanitation Training,
which teaches communities
how to avoid waterborne
diseases through learning about
safe practices concerning clean
drinking water as well sanita-
tion. Training typically involves
water purification techniques,
waste management and con-
struction of sanitation facilities.

This training has led to
significant improvements in
public health by reducing the
incidence of waterborne dis-
eases and improving overall
hygiene practices. It also plays
a crucial role in enhancing
community awareness and
participation in sustainable
water management and sanita-
tion practices, contributing to
long-term health and environ-
mental benefits.

Water and sanitation training in
Sub-Saharan Africa enhances
community awareness and skills
for sustainable water management
and hygiene practices, leading to
improved public health outcomes,
reduced waterborne diseases, and
greater access to clean water.
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Project Description

Impact

Strengths

E-learning platforms have

been utilized for the continuing
education of healthcare profes-
sionals, allowing them to update
their skills and knowledge
without the constraints of time
and location. This flexibility is
particularly beneficial for in-ser-
vice health professionals who
may find it challenging to attend
traditional training sessions due
to work commitments (Jensen,
Buhl, Hussain, Karan, Kon-
rad-sen, & Bearman, 2023).

Digital Education Initia-
tives in India

E-learning can potentially
reach a larger number of
healthcare professionals across
India, especially in rural

and underserved areas. This

is crucial given the WHO's
prediction of a global shortfall
of 18 million health workers
by 2030, with India being
significantly affected.

E-learning platforms have been uti-
lized for the continuing education
of healthcare professionals, allow-
ing them to update their skills and
knowledge without the constraints
of time and location.

An integrative review (Lawn,
Zhi, & Morello, 2017) found
that e-learning is effective for
delivering self-management
support training to healthcare
professionals. This training is
crucial for managing chronic
conditions, which are increas-
ingly prevalent in India. The
review emphasized the need for
high interactivity and practical
application in e-learning mod-
ules to enhance skill acquisition
among health professionals.

Self-Management Support
Training in India

E-learning reduces the costs
associated with traditional
training methods, such as
travel and accommodation for
participants. This cost-effec-
tiveness can lead to more fre-
quent and widespread training
opportunities for healthcare
workers.

E-learning can be as effective as
traditional face-to-face training

in many aspects of healthcare
education. For instance, this me-
ta-analysis indicated that e-learning
significantly improves knowledge
outcomes and skills among health-
care professionals compared to no
intervention.

India's eHealth Project: The eHealth Project is integrat-
ed with the National Health
Mission (NHM), which aims to
provide accessible and afford-
able healthcare to all citizens

(Jarostawski & Saberwal, 2014).

This initiative has resulted
in a 70% increase in health-
care access for underserved
populations, demonstrating
the effectiveness of e-health
integration within national
healthcare frameworks.

This integration has led to im-
proved data collection and health
monitoring, with over 80% of
health facilities in rural areas now
using digital health records.

CHALLENGES

Following are some significant key challenges in terms
of e-learning for healthcare workforces in developing na-
tions.

Technology: To participate in the e-learning programs, it
requires a reliable connection to internet. Computers and
smartphones will need good internet access.

Digital Literacy: Many health workers in the developing
world would not know how to navigate technology or
might be digitally illiterate. This in turn makes it tough
for them to engage with eLearning platforms.

Language Barriers: Majority e-learning programs are
based upon English or any language spoken by very few
healthcare workers in developing which makes it hard for
them to follow.

Content Relevance: The first principle for effective
eLearning will need to be that the program should address
health workers operating in developing countries and
contexts only. Hence the purpose is not going to be served

by generic, or irrelevant content.

Infrastructure: Power failures, lack of resources and
non-repair or failure to fix equipment may all hamper
online service clearness.

Cost-effective: Development and running of e-learning
programs cost a lot, so health care providers from the third
world nations may not be able to afford it.

Quality: It is very hard to maintain the quality of con-
tent for electronic learning where there is no regulatory
oversight.

Sustaining & Practicing: However, the problem is that
over time, it can be extremely difficult to engage healthcare
workers and keep them interested in participating into
digital programs when they have so many others things
on their schedule or competing for their attention.

Social Elements: Health worker e-learning depends on
the cultural attitudes towards it, and those are driven by
cultural norms that influence behavior; hence we need
to address.
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these if a health worker’s system is going to have an
impact.

Sustainability: It is very difficult to implement e-learning
and ensure that it will be sustainable in third world
countries who largely depend on financial aid or backing
from foreign public or private entities.

These challenges need a multi-sectoral response and
all stakeholders at different levels such as policy
makers, trainers, instructors, medical staffs in addition
to technology wizard should together propose suitable
e-learning modules targeted for healthcare professionals
serving in resource limited areas of the world.

OPPORTUNITIES

Some major strengths of e-learning for the empowerment
of healthcare workers in developing nations/countries are
discussed below.

Reach: E-learning can reach the remotest corner of any
country where it is virtually impossible to go. It provides
educational opportunities and training not available
through traditional paths. For instance, in sub-Saharan
Africa, only about 6,000 medical doctors graduate
annually to serve a population of nearly one billion people,
highlighting a critical shortage that e-learning could help
mitigate (Kalega, 2020). A study indicated that e-learning
can increase access to healthcare education for up to
1.5 billion people in low- and middle-income countries,
addressing the critical shortage of trained healthcare
professionals (Ardestani, Adibi, Golshan, & Sadeghian,
2023).

Cost-Effective: At every level, e-training is cheaper
easier to reach their standard counterpart means whether
physical training facilities as well materials or travel
are avoided. E-learning can reduce training costs by
approximately 30-50% compared to traditional face-
to-face training methods. This reduction is primarily
due to savings on travel, accommodation, and materials
(Ruggeri, Farrington, & Brayne, 2013).

Flexibility: It is the self-paced learning where one learns
whatever he/she wants when they want. Useful for people
working in different schedules.

Scalability: The ability to scale essentially to large
numbers in a short time-span, such that it might be of great
utility for e-trainings choosing modeling as significant
shortage among health care personnel is depicted easily
when speaking about developing countries.

Standardization: Utilizing electronic skills training
ensures that all staff across the network receive access
to similar content-related programs, thereby creating
consistency and providing education on industry best
practices in patient care delivery globally.

Continuing Education: Due to online learning,
undoubtedly there can be nothing better than sitting at

home or office and improving skills without necessarily
attending a class on the campus for Continuing Medical
Education (ACME) cross country. Research shows
that e-learning can improve knowledge retention rates
by 25-60% compared to traditional learning methods.
This improvement is attributed to the flexibility and
accessibility of online resources, allowing healthcare
workers to learn at their own pace (Aryee, Amoadu,
Obeng, et al. (2024).

Capacity Building: e-learning among health practitioners
will help develop new talents and skills at the workplace,
ultimately increasing job satisfaction. A meta-analysis
found that e-learning interventions in healthcare
education had a pooled effect size of 1.00 (95% CI, 0.90—
1.10; p<0.001) for knowledge outcomes, indicating that
e-learning is as effective as traditional training methods
((Ruggeri, Farrington, & Brayne, 2013).).

Community Engagement: Online tools for health
workers to learn how they could reach out to inform
people in the community about taking charge of their own
health.

Evaluation and Monitoring: Training programs can
be optimized for further improvement if the e-learning
system carries widgets meant to monitor performance per
trainee in relation to set benchmarks over a defined period.

Networking: E-learning serves as a networking link
between health care delivery organizations and schools
offering medical and healthcare courses especially in
resource constrained countries where most people do not
have access to advanced learning facilities.

When achieved, that can be developed for improving
workforce capabilities in healthcare field, especially in
low income countries so it will lead to service quality
improvement and ultimately affecting patient outcome
positively.

RECOMMENDATIONS

E-learning constitutes a powerful means to address some
of the health systems challenges in low-income countries.
However, there are several steps that should be taken to
make sure an opportunity comes to its fullest:

Content and Delivery:

Understand priority needs: Identify the most critical
healthcare requirements in that region and develop
e-learning content which is tailored specifically to address
those specific skill and knowledge gaps.

Design for mobile-friendly: As many people are out there
without desktop & laptop, so if possible, make courses
mobile-friendly they can access through smartphone or
tablets.
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Rich Multimedia: Employ videos, simulations and inter-
active quizzes to cater for a spectrum of training types and
maintain student engagement throughout the training.

Offline Capability: Ensure modules can be download-
ed to enable access without required signal (for exam-
ple, if connection network is unavailable).

Peer-Collaboration: Allow healthcare workers to talk
directly with each other through forums and chat features.

How to Implement and Sustain:

Collaborations: Collaborate with global health entities,
universities and NGOs to produce quality content that is
broadly available at all times in multiple languages.

Translate and Culturally Adapt: Translate the best con-
tent around, change its design to fit in with cultur-
al references and terminology which a particular demo-
graphic can relate with.

Train Trainers: Equip educators in healthcare with the
skills and resources they need to deliver e-learning cours-
es/programs competently.

Fix Infrastructure: Partner with telecom companies to
expand web access, helping internet service providers
(ISPs) be more competitive in rural areas.

Incentive: Incentivize by rewarding healthcare workers
who complete e-learning programs with continuing edu-
cation credits and other forms of recognition.

Further Aspects:

Formulating a Certification Process: Using this
toolset as groundwork to obtain quality maintenance
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ABSTRACT

This study is designed to investigate the effectiveness of social media influencers’ credibility dimensions (Expertise, Trustworthiness and
Attractiveness) on creating Brand Awareness, Brand Image and Consumer’s Purchase intention on three basic social media platforms
(Instagram, YouTube, Facebook) with regards to Electronic Gadgets. This study aims to fill the gap by exploring whether the
requirements of influencers’ expertise, trustworthiness and attractiveness are relevant for online influencer campaigns. Data was
collected using a standardized online questionnaire and analyzed. The findings reveal that expertise and trustworthiness have significant
direct effects on Brand Awareness, as well as significant indirect effects on the purchase intention of consumers. The relevance of
attractiveness is virtually nil in creating Brand Awareness. In building Brand image all the three dimensions are relevant. Also, the
purchase intention of consumers is directly affected by an influencer’s expertise and trustworthiness. Furthermore, the current study
highlights significant preferences on influencer’s following on social media sites. Instagram, being the most preferred site, followed by
YouTube and then Facebook. This study is one of the few attempts to examine the success requirements on social media platforms,
specifically Instagram, YouTube and Facebook, relating to influencer’s credibility. It extends the Source-Credibility Model for
influencers and reveals that its requirements interact in a unique manner that is different from other types of endorsers such as
celebrities which offers valuable insights to marketing practitioners and academicians.
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Effect of Social Media Influencer’s Credibility on Brand Awareness, Brand Image

and Consumer’s Purchase Intention with Reference to Electronic Gadgets

INTRODUCTION

Social media and social networking sites have changed
today’s scenario of obtaining and receiving information
(Lou & Yuan, 2019). Social media is an online commu-
nication tool that has a significant influence on society
(Nam & Dan, 2018), pushing businesses to expand their
marketing practices through social media. In recent times
influencer marketing has grown exponentially through
social media. The accessibility and desirability of influ-
encer endorsements have grown dramatically as a result
of social media’s pervasiveness (Appel et al., 2020). In-
terestingly, research data shows that consumers are prone
to blindly trust the information that is disseminated in so-
cial media networks (Shareef et al., 2020). Tech compa-
nies are spending more money on digital and social media
marketing channels to connect with consumers who are
interested in purchasing consumer electronics. This study
involves preliminary research to better understand how
an influencer’s credibility influences consumers via so-
cial media. Social media influencers are individuals
with significant followings on various online platforms,
such as YouTube, Instagram, Snapchat, or personal blogs,
who possess the ability to impact and sway the opinions
of their audience (Agrawal, 2016; Varsamis, 2018). So-
cial media influencers, unlike celebrities or public figures
who are well-known through traditional media, are ‘ordi-
nary individuals’ who have become ‘online celebrities’
by creating and posting content on social media (Lou &
Yuan, 2019). Social media influencers have evolved as
a dynamic third-party endorser in the age of widespread
Internet (Freberg et al., 2011). Social Media Influencers
(SMIs) are increasingly becoming prominent on social
media platforms, serving as intermediates between com-
panies and consumers (Hwang & Zhang, 2018; Uzunoglu
& Misci Kip, 2014). This can be seen by the meteoric rise
of influencer marketing from 19 billion in 2023, to an
anticipated 334 billion by 2026 as reported by FICCI- EY.

Influencers on social media are effectively used to pub-
licize product information and latest promotions
to online followers via a variety of social media
platforms such as Facebook, Instagram, Twitter(X),
and YouTube (Markethub, 2016). Web 2.0 technologies
provide users a web experience that reflects the buzz
surrounding their participation in information sharing

Influencers usually establish a strong bond with their au-
dience and play a crucial role in engaging their followers,
making them an excellent choice for product promotion.
Marketers in the consumer electronics sector utilize so-
cial media influencers to establish an interactive relation-
ship with present day consumers, who are increasingly
being disinterested in conventional advertising (Trivedi
& Sama, 2020). Furthermore, product suggestions from
social media influencers were more trusted than prod-
uct recommendations from family or friends, resulting in
40% of consumers purchasing the products used by so-
cial media influencers (Sekhon et al., 2016). They are

able to impact consumer’s attitude by providing the most
up-to-date information (Liu et al., 2015). Despite this,
there is a scarcity of research on social media influencers.
This study further seeks to comprehend the concept of
social media influencer’s credibility. The foundation of
this study will be the Source-Credibility Model, initially
introduced by Hovland et al. (1982) and subsequently sup-
ported by Ohanian (1990). The purpose of this study is
to examine the effectiveness of the credibility dimension
of social media influencers. (Expertise, Trustworthiness
and Attractiveness) on creating Brand Awareness, Brand
Image and Consumer’s Purchase intention on three basic
social media platforms (Instagram, YouTube, Facebook)
with regards to Electronic Gadgets.

The research objectives are: (1) to examine the impact of
social media influencers’ credibility dimensions on brand
awareness, brand image, and consumers’ purchase inten-
tions, and, (2) to determine the mediating role played by
Brand Awareness and Brand Image between these dimen-
sions and the consumers’ purchase intention. A survey by
Mediakix (2019) revealed that the top five social media
platforms for influencer marketing are Instagram, You-
Tube, Facebook, Blogs and Twitter(X). Thus, it is appar-
ent that Instagram, YouTube and Facebook are the most
popular social media platforms in India and therefore, our
study focused solely on these three platforms.

2. LITERATURE REVIEW AND HYPOTH-
ESIS DEVELOPMENT

Source Credibility

The proposed research model considers the Source Cred-
ibility Theory (Hovland et al., 1953). Researchers in the
field of Marketing and Communication Studies frequently
utilize this theory to analyze and compare the effective-
ness and credibility of various media channels (Johnson
& Kaye, 2009). Recently, scholars have delved into the
concept of source credibility within various theoretical
frameworks to gain insights into its influence on online
behavior (Ayeh, 2015). Expertise and trustworthiness
were proposed as two determinants of source credibili-
ty by Hovland, Janis, and Kelley (1953). McGuire (1985)
introduced a third element of source credibility: attrac-
tiveness, which pertains to a source’s physical appeal or
likability. Similarly, Ohanian (1990) defined source credi-
bility as a three-dimensional construct, relying on threads
from previous literature including trustworthiness, exper-
tise, and attractiveness.

Influencer’s Credibility

Influencers embody a new class of opinion leaders who
cultivate close bonds with their followers, based on mu-
tual values, ideas, beliefs, and preferences (Casalo et al.,
2020). Their influence is contingent upon their credi-
bility, which are associated with their recommendations
(Schouten et al., 2019). Thus, persuasiveness of a commu-
nicator or message source is strongly influenced by their
credibility (Hovland & Weiss, 1951). A credible endorser
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has an affluential impact on the opinion of consumers
(Goldsmith et al., 2000).

The efficacy of an endorsement is usually deter-
mined using source credibility. (Hovland & Weiss, 1951;
Taghipoorreyneh and de Run, 2016). The Source-Cred-
ibility Model, developed by Hovland et al. (1982) and
backed up by Ohanian (1990), will be the basis of the pres-
ent study. According to Hovland, Irving & Kelley (1953),
the effectiveness of an advertisement is influenced by the
receivers’ perceptions of the source’s credibility. The au-
thors further propose that a message’s source credibility
is made up of two dimensions: expertise and trustwor-
thiness. Credibility, contrary to popular belief, is not the
same as trustworthiness. Rather, one of the model’s core
tenets is that a credible source must meet three criteria:
expertise, attractiveness, and trustworthiness. Credibility
is thus a general term in the model that encompasses all
three requirements. Therefore, this study uses a three-di-
mensional conceptualization of source credibility in the
context of influencer marketing.

Influencers on social media are effectively used to pub-
licize product information and latest promotions
to online followers via a variety of social media
platforms such as Facebook, Instagram, Twitter(X),
and YouTube (Markethub, 2016). Web 2.0 technologies
provide users a web experience that reflects the buzz sur-
rounding their participation in information sharing (Safi-

Expertise - The term ‘expertise’ refers to a source’s level
of knowledge. Within a given domain, it is described in
terms of peak or at least high levels of knowledge, expe-
rience, and problem-solving abilities. The competency or
qualification of a source, including the source’s knowl-
edge or abilities, to make particular statements about a
specific subject or issue is referred to as source expertise
(McCroskey, 1966).

Source Trustworthiness - The receivers’ perception of a
source as honest, sincere, or truthful is called source trust-
worthiness (Giffin, 1967). The receiver’s perception of the
likelihood that an endorser shares the claims that he or
she believes most truthful is referred to as trustworthiness.
Ohanian (1991) defines trustworthiness as a consumer’s
trust in a source’s ability to provide impartial and honest
information. Recent research in various contexts has also
highlighted the significant effects of source trustworthi-
ness on various consumer behaviors, including attitudes
toward a message, information uptake, and purchase in-
tentions. (e.g., Ayeh et al., 2013; Kim & Kim, 2014; Li,
2013; MacKenzie & Lutz, 1989; Pornpitakpan, 2004;
Sussman & Siegal, 2003; Wang & Doong, 2010).

Physical Attractiveness - The physical attractiveness of
influencers on social media is considered to have a sig-
nificant impact on the acceptance rate of advertisement.
Source attractiveness lays emphasis on an endorser’s
physical features or characteristics (Erdogan, 1999). Mc-
Guire (1985) observed that source attractiveness direct-
ly affects the effectiveness of an endorsement. A socially

ap-pealing influencer can positively shape consumer per-
ceptions and behaviors. Endorsers with attractive and ap-
pealing qualities can influence buyers’ attitudes, leading
to a purchase intention (Till & Busler, 2000).

Brand Awareness

Brand awareness refers to the likelihood that a consumer
will recognize a brand and associate it with a specific
product category (Aaker, 1991). It reflects the strength of
a brand in the consumer’s mind, which businesses can
enhance through strategic marketing efforts such as ad-
vertising, promotions, publicity, and public relations (Kim
& Kim, 2005; Hutter et al., 2013). The more consumers
are exposed to a brand through these channels, the more
likely they are to recall and recognize it.

The role of brand awareness extends beyond mere recog-
nition. It influences consumer decision-making by help-
ing consumers identify brands and guiding their purchase
choices (Percy & Rossiter, 1992). Consumers often favor
well-known brands, making brand awareness a key driver
of purchase intention (Keller, 1993; Macdonald & Sharp,
2000).

Research has highlighted the connection between the
credibility of a source and brand awareness. For instance,
Chakraborty & Bhat (2018) found that source credibility,
along with the quality of online reviews, significantly im-
pacts consumers’ perceptions of review credibility, which
in turn affects brand awareness and purchase intentions.
Over the past five years, many businesses have collaborat-
ed with influencers to increase brand awareness and drive
conversions within specific target groups or niches (Guan
& Li, 2021).

Given the critical role brand awareness plays in shaping
consumer behavior, this study seeks to explore the direct
impact of influencer credibility dimensions (expertise,
trustworthiness, and attractiveness) on brand awareness.

Therefore, we propose the following hypothesis:

Hla: Influencer’s expertise has positive influence on
consumers’ Brand Awareness.

H1b: Influencer’s trustworthiness has positive influence
on consumers’ Brand Awareness.

Hlc: Influencer’s attractiveness has positive influence on
consumers’ Brand Awareness.

Brand Image

Brand image refers to the perceptions and feelings that
consumers associate with a brand (Roy & Banerjee,
2007). A positive brand image enhances consumer trust
and can significantly influence purchasing decisions (Koh
& Fang, 2012). Strong brand images are often associated
with higher perceived product quality, which boosts con-
sumer purchase intentions (Grewal et al., 1998; Lin et al.,
2013).
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Social media influencers play a pivotal role in shaping
consumer perceptions of brand image. Solomon (2017)
emphasized that influencers impact how consumers per-
ceive products, while Ateke (2013) found that stronger
consumer perceptions lead to a more favorable brand im-
age for products endorsed by influencers. Further,
Vilkaite-Vaitone (2024) revealed that while celebrities
often have broader reach, micro-influencers tend to gen-
erate higher trust and stronger consumer connections, es-
pecially when their content aligns with audience interests.
Similarly, Godey et al. (2016) suggested that marketing
practices involving social media influencers have a pos-
itive impact on brand image, strengthening the connec-
tion between the brand and its audience. Abu & Mohamad
(2023) identified that disclosure enhances credibility and
found that brand awareness mediates the relationship be-
tween influencer credibility and purchase decisions.

The credibility of the influencer is particularly influential
in shaping brand image. Lomboan S. (2013) demonstrated
that credibility, encompassing dimensions like expertise,
trustworthiness, and attractiveness, significantly affects
brand image. This suggests a strong positive relationship
between source credibility and how consumers perceive a
brand. Thus, the following hypothesis is proposed:

H2a: Influencer’s expertise has positive influence on
consumers’ Brand Image.

H2b: Influencer’s trustworthiness has positive influence
on consumers’ Brand Image.

H2c: Influencer’s attractiveness has positive on influence
consumers’ Brand Image.

Purchase Intention

Purchase intention reflects a consumer’s likelihood of buy-
ing a specific product and serves as a critical factor in un-
derstanding consumer behavior (Fishbein & Ajzen, 1977).
The Hierarchy of Effects Model, emphasized that brand
awareness is a crucial first step in the consumer decision
process, affecting subsequent stages like brand preference
and purchase intention (Lavidge & Steiner, 1961). While
Social media marketing communication aims to influence
purchase decisions by creating persuasive and credible
messages. Research by Wu & Wang (2011) shows a di-
rect and positive relationship between the credibility of
the message source and consumers’purchasing intentions.

Brand awareness plays a crucial role in shaping purchase
intentions. It helps consumers recognize and recall a
brand, increasing the chances of it being included in their
consideration set—the group of brands a consumer eval-
uates when making a purchase decision (Percy & Rossit-
er, 1992; Baker et al., 1986; Chakravarti & Janiszewski,
2003).

Consumers are more likely to choose recognized and
well-known brands, as familiarity often fosters trust and
preference (Keller, 1993; Macdonald & Sharp, 2000).
Research from Bansal et al. (2023) emphasizes that

consumers are increasingly trusting influencers’ opin-
ions over traditional advertising, particularly when in-
fluencers align with the consumer’s values and interests.
Similarly, a strong brand image can significantly enhance
purchase intentions. Consumers rely on their perceptions
of a brand’s image to cultivate interest in and confidence
about purchasing it. (Kotler & Keller, 2016). Social media
influencers play a crucial role in this process. When con-
sumers trust the content shared by influencers, they are
more inclined to form positive attitudes toward the pro-
moted product., ultimately leading to purchase intentions.
A meta-analysis of 62 studies on social media influencers
highlights that influencer characteristics, such as credibil-
ity, homophily (similarity to the audience), and entertain-
ment value, significantly affect customer engagement and
purchase intentions. Among these, influencer credibility
was found to have the strongest correlation with consum-
ers’ likelihood to purchase products endorsed by influenc-
ers.

H3: Brand Awareness will positively influence con-
sumers’ purchase intentions.

H3: Brand awareness will have a positive impact on
consumers’ purchase intentions.

H4: Brand image will positively affect consumers’
purchase intentions.

H5a: Influencers’ expertise will positively influence

consumers’ purchase intentions.
H5b: Influencer’s trustworthiness has positive influence

on consumers’ Purchase Intention.

H5c: Influencer’s attractiveness has positive influence on
consumers’ Purchase Intention.

Figure 1 Conceptual Framework

3. RESEARCH METHODOLOGY

3.1 Measurement Instruments

For the measurement of variables in the model, tested
and recognized scales from the literature were used.
Minor modifications were made to the scales to suit the
research objective. Table 1 presents the measurement
scale/instruments and their references of the current
study.
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Table 1 Measurement Instruments used in the questionnaire for variables under study

ITEMS

MEASUREMENT STATEMENTS

REFERENCE

Influencers Credibility

Expertise

1. I feel that Influencer is an expert.

2. I feel that Influencer is Knowledgeable.

3. I feel that Influencer is Experienced.
Trustworthiness

1. I feel that Influencer is Honest.

2. 1 feel that Influencer is Reliable.
3. I feel that Influencer is Trustworthy. Attrac-
tiveness

1. I feel that Influencer is Attractive
2. I feel that Influencer is Elegant

3.1 feel that Influencer is Handsome / Beautiful

Roobina Ohanion, 1990

Brand Awareness

1. Social Media Influencers makes me aware of the

Yoo etal, 2000

brands.

2. I easily recognize brands endorsed by Influencers.

3. I easily memorize the symbol/logo of brand en-
dorsed by Influencers.

4. I have a very clear picture of brand endorsed by
Influencers.

Brand image

1. Brands endorsed by Influencers is a leading com-

Kim & Hyun, 2011

pany.

2. Brands endorsed by Influencers have extensive
experience.

3. Brands endorsed by Influencers is a customer-ori-
ented company.

4. Brands endorsed by Influencers are representative
of their industry.

Purchase intention

1. I would buy the Brands endorsed by Influencers
rather than any other brands available.

2. I am willing to recommend others to buy the
Brands endorsed by Influencers.

3. Iintend to purchase the Brands endorsed by Influ-
encers in the future.

Shukla, 2011

3.2 Procedure/Data Collection

Data collection was effectuated through a standardized
online-survey. The target population for the present study
was Indian consumers who were familiar with social me-
dia sites and who followed at least one social media in-
fluencer with regards to Electronic Gadgets. Before actual
data collection took place, a pilot test was run on 55 re-

spondents. . The pur-pose of the pilot study was to assess
the reliability and ability of the respondents to understand
the instrument. The Cronbach alpha values were .877,
922, 911, .879. .878, .778 for expertise, trustworthiness,
attentiveness, brand awareness, brand image and pur-
chase intention respectively. All the values are within
acceptable levels. (Nunnally, 1978). The requisite amend-
ments were made to the instrument before final data col-
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The questionnaire contained two parts. Part A was designed to
collect the respondents’ demographic information such as age,
gender, education level as well as internet usage and influencer
following patterns on social media sites. Part B was intended
to identify the influence of Influencers’ credibility dimensions
on Brand Awareness, Brand Image and Purchase Intention. It
included 20 questions, which were separated into four catego-
ries. Respondents were asked to measure the variables using
a five-point Likert scale anchored at 1=strongly disagree and
5=strongly agree. In this study, Purposive sampling technique
is used. The sample size for the present research were decided
by using Cochran (1977) sample size determination technique.
The minimum sample required after calculation was 384. On-
line Questionnaire was administered to 800 consumers, out

Demographic profile of respondents

and Consumer’s Purchase Intention with Reference to Electronic Gadgets

of which 650 responses were received. Initially, participants
were asked four screening questions regarding their social me-
dia usage and influencer-following habits. A brief explanation
of social media influencers was provided to help participants
better understand the survey. Those who followed at least one
social media influencer and were active users of at least one
social networking site (SNS) were then directed to complete
the remaining survey questions. Unqualified respondents were
filtered out and denied access to further participation. 650 re-
sponses were obtained, out of which 375 respondents were
active social media users and followed social media influenc-
ers, so those 375 responses were used further for data analysis.

Table 2 Respondent’s Demographic Profiles

Category Sub-Category Frequency Percentage

Gender Male 198 52.8

Female 177 472

Age Upto 18 years 16 43
18-30 309 82.4

30-50 44 11.7

Above 50 years 6 1.6

Place of your Residence Urban 304 81.1
Semi urban 71 18.9

Educational Qualification Undergraduate 92 24.5
Graduate 114 304

Professional Degree/Diploma Course 36 9.6
Postgraduate 107 28.6
Doctorate 26 6.9
Usage of social media Daily 352 93.9
sites

Once in Week 21 5.6

Rarely 2 0.5

Preference of social media Instagram 180 48

sites
YouTube 135 36
Facebook 60 16

The respondents were made up of 52.8% males and 47.2% fe-
males. Majority of the respondents were in the 18-30-year age
group, comprising 82.4% of the total. Further, 24.5% of the
respondents were undergraduate, 9.6% had a diploma, 30.4%
had completed graduation, 28.6% had completed post-grad-
uation, and 6.9% of the respondents were doctorates. Most
of the respondents were from urban areas. 93.9% of the re-

spondents were daily users, 5.6% were weekly users of social
media and only 0.5% rarely use social media. With regards
to the preference of social media sites relating to influencer
following, out of the three basic social media platforms, In-
stagram is the most popular followed by YouTube and then
Facebook. The detailed demographics of the respondents are
reported in Table 2.
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4. ANALYSIS AND RESULTS

In order to confirm the results for validity and reliability con-
cerns, confirmatory factor analysis (CFA) was carried out. For
testing the hypothesis and interrelationships SEM, AMOS
26.0 software was used. The data was analysed with the help
of SPSS software (version21). After that, the Structural Equa-
tion Modelling (checking direct and mediation relationships)
was performed for hypotheses testing. The detailed analyses
and results are described in Table 3.

ASSESSMENT OF RELIABILTY AND
VALIDITY

4.1. Confirmatory Factor Analysis

CFA was run using AMOS 26 for establishing convergent and
discriminant validity.

and Consumer’s Purchase Intention with Reference to Electronic Gadgets

Convergent validity: It implies to the ‘principle that the in-
dicators for a given construct should be at least moderately
correlated among themselves’ (Blanco et al., 2010). The value
of CR ranges from 0.824 to 0.930 (above acceptable limit of
0.7), as depicted in Table 3, and AVE was also more than the
acceptable limit of 0.5, ranging from 0.610 to 0.815. Ade-
quate convergent validity is depicted in the data as CR and
AVE were above the acceptable limits.

Discriminatory validity- For establishing discriminant valid-
ity, the square root of the AVE (represented by the diagonal
items shown in Table 3) should be greater with the correla-
tions with other constructs (off diagonal items) (Fornell &
Larcker, 1981). Additionally, the assumptions of common
method bias and linearity were tested and found to be val-
id. Table 3 demonstrates that the Average Variance Extracted
(AVE) is greater than the Maximum Shared Variance (MSV)
for all latent variables, and the diagonal values exceed the
non-diagonal values thus ensuring discriminant validity for
the construct.

Table 3 Reliability and Discriminant validity measurement index (Pairwise construct comparison)

Cron- | CR** | AVE*** [ MSV¥¥** | Ex¥*¥*** | Ty At BA BI PI
bach
alpha*

Ex 0.901 [0.901 |0.753 0.210 0.868

Tr 0.929 [0.930 |0.815 0.333 0.349%** 1 0.903

At 0914 [0.914 |0.780 0.333 0.458*** | 0.577*%*%* | 0.883

BA 0.899 [0.899 | 0.690 0.203 0.247%%% 1 0.321%*%* [ 0.261 *** | 0.831

BI 0.891 [0.892 |0.673 0.248 0.308**% | 0.464%** [ (0.381*** | 0.451*** | 0.820

PI 0.822 [0.824 |0.610 0.248 0.379%*% | 0.434%** | 0.325%* 0.448%*% | 0.498*** | (.781

ity.

Note: *Cronbach Alpha values of 70% or higher are considered acceptable (Nunnally, 1978).
**CR should be greater than 0.7 (Hair et al; 2012) for convergent validity

*** AVE should be greater than 0.5 (Hair et al; 2012) for convergent validity

#*%*MSV should be less than AVE (Fornell & Larcker, 1981) for discriminant validity

*****PDjagonal Values should be greater than non-diagonal values (Kesharwani & Tiwari, 2011) for discriminant valid-

4.2 Overall Fit of Model

Model fit indices for measurement and structural model has
been completed. In the measurement model, key statistics re-
veals that all the latent factor modelled simultaneously, with
CMIN (22) =320.760, Degree of freedom (df) = 155, CMIN/
df (X2/df) =2.069, p <0.05. The result of the structural model

shows GFI = 0.920, AGFI = 0.892, NFI= 0.940, CFI = 0.968,
RMR = 0.027, RMSEA = 0.053, ECVI = 1.152. Goodness-
of-fit indices confirm uni-dimensionality in the measurement
model whereas badness of fit indices reflects the discrepancy
in model fit. All of the fit indices are met. The results are giv-
en in the Table 4.
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Table 4 Model fit indices for the measurement model

S.No Model Fit Cut-off Criteria Model Statistics
1 CMIN 320.760
2 Df 155
3 CMIN/Df <4 2.069
4 GFI > 0.9 0.920
5 AGFI > 0.8 0.892
6 NFI > 0.9 0.940
7 CFI > 0.9 0.968
8 RMR < 0.1 0.027
9 RMSEA < 0.8 0.053
10 ECVI Smaller the better 1.152

Source: Author’s calculation

4.3 Path Coefficient for Structural Model

The structural model was evaluated through AMOS v26. The
results reveal that all hypotheses were found to be significant,

with Brand Awareness (H1a: = 0.054, p = 0.149) and Pur-
chase Intention (H5c: p=-0.012, p = 0.812 ). As for all the
hypotheses, the detailed result is shown in the following Table
5 and figure shows the significant positive relationship among

except Hlc, and H5c as p value is greater than 0.05. Hence, the variables.

Attractiveness dimension had an insignificant relationship

Table 5 Hypotheses Testing Results

Hypotheses Relationship Path Esti- SE CR p Result
mate

Hla: Brand awareness<--- Expertise 0.102 0.040 2.549 0.011%** Supported
H1b: Brand awareness<--Trustworthiness 0.170 0.038 4.504 .000%** Supported

Hlc: Brand awareness<--- Attractiveness 0.054 0.037 1.444 .149 Rejected
H2a: Brand image <--- Expertise 0.133 0.048 2.746 .006** Supported
H2b: Brand image<--Trustworthiness 0.312 0.046 6.718 .000%** Supported
H2c: Brand image <--- Attractiveness 0.118 0.045 2.629 .009** Supported
H3: Purchase intention <--- Brand awareness 0.331 0.077 4273 .000%** Supported
H4: Purchase intention <--- Brand image 0.286 0.067 4.274 .000%** Supported
H5a: Purchase intention <--- Expertise 0.190 0.054 3.547 .000%** Supported
HS5b: Purchase intention <--- Trustworthiness 0.176 0.054 3.232 .0071** Supported

H5c: Purchase intention <-- Attractiveness -0.012 0.049 -.237 812 Rejected

Notes: **p <0.05; ***p <0.001

Source: Author’s calculation

4.4 Mediation Analysis Brand Image (BI) partially mediates the path from Exper-

tise and Purchase Intention with direct effect estimate of

The testing of mediation effect was checked with the help
of bootstrapped technique (Mooney et al., 1993) in AMOS
v26. The bootstrapped technique is an efficient way of eval-
uating the indirect effect among variables. Table 6 shows
the estimates for the direct and indirect effects with 95% bi-
as-corrected bootstrapped Cls. In model 1, Brand Awareness
(BA) partially mediates the path from Expertise and Pur-
chase Intention with direct effect estimate of 0.287 (p=.001)
and indirect effect estimate of 0.091 (p=.001). In model 2,

0.251(p=.001) and indirect effect estimate of 0.129 (p=.001).
In model 3, Brand Awareness (BA) partially mediates the
path from Trustworthiness and Purchase Intention with direct
effect estimate of 0.321 (p=.002) and indirect effect estimate
of 0.110 (p=0.000). In model 4, Brand Image (BI) partially
mediates the path from Expertise and Purchase Intention with
direct effect estimate of 0.259(p=.002) and indirect effect es-
timate of 0.175 (p=.001).
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5. DISCUSSION

Influencer marketing is one of the most popular social
media marketing trends. The study examines the rela-
tionships between Brand Awareness, Brand Image, and
Consumers’ Purchase Intention, investigating whether
Brand Awareness and Brand Image act as mediators be-
tween these dimensions and consumers’ purchase inten-
tion. The findings reveal that social media managers who
wish to implement an influencer campaign to create brand
awareness should primarily focus on influencers’ trust-
worthiness, and then, on expertise (Hla and H1b sup-
ported). Surprisingly, an influencer’s Attractiveness was
found to be insignificant in affecting Brand Awareness as
well as consumers’ purchase intention (Hlc and HS5c not
supported). The findings were in line with prior study by
Ohanian (1991) which concluded that the source attrac-
tiveness had no impact on consumers’ purchase intention.
Influencers’ trustworthiness and expertise significantly
and positively affect consumers’ purchase intention (H5a
and H5b supported) consistent with previous studies by
Pornpitakpan (2004) and Koay et al. (2022). This might
be explained in the way that consumers prefer to empha-
size more on the content of the posts that influencers share
on social media, rather than focusing on the Influencers’
looks and personality. Followers may hold skeptical be-
liefs about the influencers’ motive and thus may discredit
influencers based on their looks and appeal when form-
ing consumption-related reactions and also expertise and
trustworthy influencers may build faith of the followers
and attract followers towards them. Nonetheless, this un-
expected finding deserves further research. In build-
ing Brand image all the three dimensions: Expertise,
Trustworthiness and Attractiveness have a significant
positive effect (H2a, H2b, and H2c are supported), align-
ing with the findings of a previous study by Hermanda
et al. (2019). This insight can help brand manag-
ers prioritize specific needs based on the goals of their
endorsement. Additionally, Brand Awareness and Brand
Image significantly positively influence purchase inten-
tion (H3 and H4 supported), which is consistent with pre-

vious research by Hutter et al. 2013 & Wiedmann et al.,
2020. This is important information for brand managers
planning influencer campaigns since, in the absence of
influencer models, they frequently use celebrity models
(Childers et al., 2019). Furthermore, our findings pro-
vide new evidence supporting the relationship between
source credibility, brand awareness, and brand image. The
results indicate that influencers’ expertise and trustwor-
thiness enhance followers’ brand awareness when they
engage with influencer-generated posts on social media
platforms, particularly Instagram, YouTube, and Face-
book. Our findings also reveal the preference of social
media sites with regards to influencer following wherein
out of the three social media platforms Instagram is the
most popular followed by YouTube and Facebook, Final-
ly, regarding the mediating role of Brand Awareness and
Brand Image, it was discovered that both trustworthiness
and expertise had a significant positive indirect effect on
purchase intention. Also, Attractiveness had no signif-
icant indirect effect on purchase intention. Our findings
confirm that Brand awareness and Brand Image partially
mediate between the relationship of two influencer’s
credibility dimensions (Trustworthiness and Expertise)
and Consumer’s Purchase intention. Our findings add to
the body of knowledge regarding the Source credibility
model particularly for Influencers and have theoretical
implications for researchers who wish to study social
media influencer marketing. The findings also offer valu-
able insights and practical guidance on effective influencer
marketing strategies for both brands and consumers.

6. MANAGERIALAND PRACTICAL IM-
PLICATIONS

The current study offers valuable recommendations for
marketers and brands looking to leverage influencer
marketing. Brands that wish to increase brand awareness
among a large target audience may look for social me-
dia influencers who are experts in their domain and have
an explicit trustworthiness status that aligns with the
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brands’ business offerings. This study also provides some
insightful suggestions to influencers. Besides upholding
their status of attractiveness, they can opt for creating in-
formative and trustworthy posts, which can boost the trust
of their followers in their branded posts.

Therefore, it is crucial that influencers have desirable trait
and maintain them over time if they want to keep and ex-
tend their alliances with brands or to increase their cur-
rent audience. The results could also serve as a decision
support for brand managers. Only a few studies have ex-
plored the role of social media influencer’s credibility in
affecting purchase intentions with respect to electronic
gadgets. The findings of this study contribute to the ex-
isting body of knowledge on source credibility in relation
to influencers by offering a comprehensive framework
that explains how an influencer’s credibility impacts
consumers’ purchase intentions, with Brand Awareness
and Brand Image serving as mediators. This investigation
has provided practitioners with an overview on which the
requirements of the Source-Credibility Model is relevant
specifically for influencers. From a managerial implica-
tion perspective, this study suggests marketers’ practical
considerations in selecting a social media influencer, tai-
lored for an advertisement to gain competitive advantages
in the market through social media platforms. By identi-
fying the specific traits that affect the purchase intention
of consumer, the companies can choose a suitable influ-
encer who possesses the identified characteristics and
companies can be more confident that their investment in
influencer will lead to increased sales, brand awareness
and brand image. Additionally, marketers should choose

an influencer whose content is trusted by their followers
and ensure that the influencer possesses expertise in their
specific domain during the collaboration.

7. LIMITATIONS AND FUTURE SCOPE

There are certain limitations to this study that could lead
to more research opportunities in the future. This study
was limited to a single product category. The focus was
limited to Electronic Gadgets only, for it is becom-
ing a pervasive phenomenon in social media marketing
specially in visual platforms like YouTube, Instagram and
Facebook. Cross-platform, Cross-industry comparisons
and Cross-generation could be considered in the future
studies. We also feel that the factors we identified in our
study contributed to a better understanding of the mech-
anism underpinning effective influencer marketing; nev-
ertheless, we recognize that additional relevant factors
could influence the process and were not included in our
study, for example, advertising literacy, brand attitude,
brand loyalty and followers’persuasion knowledge. Since
this study is primarily focused on the electronic gadgets
sector, the findings are confined to describing the indus-
try’s nature only. The findings cannot be generalized to
other industries as consumer trends and preferences differ
among industries. The respondents’ backgrounds were
also a restricting factor, as they were predominantly be-
tween the age brackets of 18-30 years. Finally, in future
studies the data should be based on a larger sample size
to explore this topic better and ultimately produce highly
extensive results to boost the trust of their followers in
their branded posts.
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implicit knowledge, which often develops in the attendance of implicit information and polymorphic objects and manifests as non-
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INTRODUCTION

Cloud computing services are a dramatic break from the
traditional methods of providing a company’s infrastruc-
ture, platform, and software with a broad variety of ser-
vices. The market is booming because of the various ben-
efits it offers, including as flexibility and a pay-as-you-go
model. This thorough explanation and the main benefits
are provided by NIST in [17]. Computing in the cloud, or
“the cloud,” refers to a paradigm of delivering IT services
in which users pay for actual use of a shared, elastic pool
of adjustable hardware and software components. This
kind of pay-as-you-go service may be developed and ad-
ministered with little involvement from either technical
management or the cloud service provider [17]. Important
qualities that cloud services should enable include scal-
ability, a pay-as-you-go pricing model, a decentralised
architecture, a high degree of security, and the ability to
virtualize [1]. Virtualized infrastructure, elastic capacity,
persistent connection, and pay-as-you-go pricing are just
some of the benefits of cloud computing services. Sever-
al more advantages are made possible by this shift in the
way businesses are managed.

There is a close connection between the semantic struc-
ture of the term “ontology,” which means “theory of
being,” and its literal translation. The ability to utilise
this semantic structure as the foundation for a knowl-
edge-sharing framework that allows for the representa-
tion, diffusion, and reuse of domain expertise is a signif-
icant advantage [9]. Ontologies have found applications
in many different fields, such as knowledge management,
information retrieval, the Semantic Web, information in-
tegration, semantic search, and recommendation systems.
In this essay, we draw the conclusion that Ontology as a
Service is the most important facet of cloud computing
because of the influence it has on Infrastructure as a Ser-
vice. However, Ontology as a Service and its applications
were first introduced in [27]. According to the authors of
the aforementioned study, “ontology as a service” (OaaS)
is “a service where Cloud service providers deploy the
ontology creation application and infrastructure together
depending on the customers’ needs.” We utilize the cloud
server to create an ontology for the text documents that
verified cloud users have uploaded, and then we use an
ontology alignment procedure to predict which papers
are connected to each other. To facilitate this process, the
cloud service provider is used.

Syntactic and semantic information of the intended input
text may be communicated using a variety of knowledge
representation languages used in artificial intelligence
[14]. The expressiveness of the structure is crucial to the
initial stage of ontology creation. Ontologies may be rep-
resented in a variety of logical systems, including predi-
cate logic, fuzzy logic, temporal logic, situational logic,
description logic, and modal logic [23]. Frequently, these
applications will use the usage of Description Logic (DL)

to store and convey information. However, because to the
presence of non-dominant words in the target datasets,
DL for faultless and expressive structure is impractical
for certain applications. Instead, the insights from the data
can only be presented correctly if the structure is expres-
sive. Problems like instability and incompleteness arise
because of the reduced expressivity of the intended data.
Having polymorphic items in the dataset is already a chal-
lenging problem due to the expressivity being a major key
issue [16]. The use of modal logic, which includes relative
pronouns and events with varying probabilities based on
their outcomes, may help one express themselves more
fully by eliciting dormant semantic understanding. Dyad-
ic Deontic reasoning is a kind of modal logic that gives
more weight to words that aren’t often utilised in written
discourse. There is a formal discipline dedicated to the
study of required, banned, permissible, conditional man-
datory, and conditional permissible clauses. It is able to
interpret conditional dependency statements and phrases
including SHOULD NOT, MUST NOT, SHALL NOT,
COULD NOT, and WILL NOT in lieu of the conventional
negation symbols used in other logic languages. It also
includes the supplementary notations of description logic.

The second crucial aspect of ontology is the aptitude to
recycle the produced ontology, meanwhile it is time-con-
suming to develop new ontology from scratch each time.
This idea of recycling the semantics is known as “ontol-
ogy reuse.” The procedure of ontology reuse [24] allows
the semantic content of a current ontology to be included
into a newly built ontology, even in a different situation. In
order to determine the extent of the duplication, an eval-
uation of the material’s reusability is a vital requirement.
Calculational measurements of similarity and intersection
may be useful here. There are a variety of distance metrics
available in the literature that may be used to compute the
grade of resemblance amid two ontology systems.

Need of the hour - semantics

The procedure of automating the transfer, exchange, and
reuse of data or information through the Internet is crucial
but often challenging. As a result of their lack of seman-
tics, HTML, XML, and the URLs they use are sometimes
viewed as “dead ends.” [12] means that despite the prog-
ress in information technology, the above difficulties have
extremely limited use on the web. Syntactic and structural
heterogeneity issues can be addressed with a amount of
approaches that have been documented in the literature
[21]. Nonetheless, getting around the issue of semantic
heterogeneity is notoriously difficult. An issue known as
semantic heterogeneity arises when different contexts do
not agree on the same meaning of a piece of data. Synony-
mous groups, idea lattices, distinguishing characteristics,
and limiting predicaments are all examples of semantic
heterogeneity issues [18]. These issues have been, at least
partially, resolved in the past. Effective methods, howev-
er, are required to find a long-term solution to this issue.
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Reusability — degree of similarity

Issues of semantic heterogeneity may be overcome with
the help of ontology structure.

The process of Ontology Alignment in the semantic web
involves the use of ontology reuse metrics to establish
semantic correspondences between conceptually similar
items in different Ontologies. Ontology and the ontology
alignment procedure that follows are used extensively in
knowledge management [5, 8], e-commerce [11], e-learn-
ing [19], and information retrieval [12], as well as in se-
mantic search and recommendation systems [11].

Ontology arrangement is becoming more and more im-
portant and time-consuming as the ontology system ex-
pands in size and complexity. Since this is the case, auto-
mated ontology alignment has gained traction in a wide
variety of practical applications, comprised of IR/RS,
online retail and education, query processing, data/infor-
mation integration, and transformation, and online retail.
Some of the methods for Ontology Alignment that can be
found in the books are those that use Strings, Tongues,
Restraints, and Semantics. [7,9]. Hwever, there are two
major drawbacks to current Ontology Alignment methods
in the literature:

I. Abridged semantic articulateness of the built on-
tology,
2. The most frequently occurring terms in the in-

coming text documents are used to retrieve the ideas, re-
lationships, axioms, and path linkages from the current
frameworks. So, it’s important to supply smart methods
for efficient Ontology Arrangement, with the goal of on-
tology recycle.

Objectives

In this research, we offer an automatic outline that fea-
tures individual functional modules for building ontolo-
gies, evaluating their expressivity, and determining how
similar they are to one another. The cloud provider can
utilise this similarity calculation to serve up relevant files
to verified users. For this purpose, we employ a thresh-
old value in the similarity degree and common if-then
methods for retrieving related documents. The ontology
construction module employs a GDR (Graph Derivation
Representation) technique based on dyadic deontic log-
ic to create a semantically rich, evocative ontology. The
suggested framework consists of four distinct stages. In
the first stage, cloud users are authenticated in the usual
way, with a username and password. After that, the ver-
ified cloud customers upload their unprocessed but still
significant papers to the cloud storage provider. In order
to build an ontology with a lot of expressive power, we
first take the raw texts and transform them into a dyadic
rule’s representation. Second, a GDR is created for each
concept, connection, and occurrence in the ontology. As a
result of the recursive nature of graphical derivations, this
is made easier. Later, the various graph node structures are

merged using an integration technique to yield an early
unified GDR for the provided ontology. After the unsta-
ble associations necessary for semantic measurements are
removed, a full GDR picture of the provided ontology is
produced. In the final stage, we calculate the ontology’s
semantic expressivity factor and use the cosine similarity
metric to determine how similar two ontology structures
are to one another. The final step involves retrieving the
relevant documents and making them available to autho-
rised cloud users. The threshold estimation module and
standard if-then rule building make this possible. Listed
below are some of the primary goals of the suggested
structure:

* In order to make it easier for verified cloud customers to
upload raw text documents to their cloud service
provider.

 Using GDR, offer a stable ontological framework for the

underlying knowledge. In other words, show how hidden

information, underused words, and the likelihood of certain

events may be used to build an ontology with a lot of expressive

power.

To quantify the extent to which the semantically dense
ontology framework may convey ideas. Determine how
similar two ontologies are by a calculation and cosine-
similarity-based structures.

The rule’s metric is used to obtain the metadata for

as- sociated documents and make it available to
authorized cloud users.

Quick analysis on the objectives

The suggested framework has six main goals. The next
discussion is an example-based, step-by-step breakdown
of the goals.

First, the users should ideally be healthcare professionals,
as this paper makes use of a diabetic dataset. The paper’s
cloud users, who include doctors, nurses, lab technicians,
the hospital dean, etc., can save text documents pertaining
to patient records in the cloud. Documents uploaded to
the cloud can be in any arrangement desired and uploaded
by any authorised user. If a cardiologist wants to share
information about new tools for diagnosing heart illness
or performing heart surgery, they can upload a document
describing the topic.

Second, this provided paper may be quite large, and its
technical details should be of use to anyone, regardless of
whether or not he works in the healthcare industry. Many
terms associated with heart disease and cardiac surgery,
for instance, might be included in the paper. In order to
glean the hidden information from the text, a sematic
knowledge picture must be constructed. The research pro-
vides a theoretical basis for the creation of ontologies.
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Step 3: Several methods exist for generating ontology
structure, which can be used in conjunction with Step 2 to
further clarify the situation. When conditional probability
events occur, however, or when non-dominant arguments
such as can, will, cannot, may not, etc. are used, some of
the logic representations will be inaccurate. In the sug-
gested framework, an ontology structure with extensive
expressiveness is created.

In Step 4, we count the number of classes, relationships,
and instances, among other things, so that we may eval-
uate how well different logic representations convey the
underlying data. When compared to more traditional
methods, these figures are significantly greater in the sug-
gested framework.

Having determined the documents that are similar (or dif-
ferent), the next step is to compare them. The resemblance
between these two submitted documents can be identified
in the event that multiple cardiologists are uploading dif-
ferent materials potentially in the same domain. This is
very important for the time when a new skill called on-
tology amalgamation is implemented. A subfield of infor-
mation picture, ontology merging can be used to combine
two medical records that are essentially the same but up-
loaded by different doctors. However, the topic of com-
bining ontologies is avoided here. Currently, the suggest-
ed framework can only be used to determine how similar
two papers are to one another.

Here’s Step 6: Founded on the user’s contribution text,
the general users of this framework can pull up a plethora
of related papers. A basic if-then rules classifier is em-
ployed for retrieval, and similarity computation is crucial
for procurement the pertinent IDs. All of the documents’
metadata are retrieved and presented to the authorised
cloud user. A physician, for example, can upload a sin-
gle document and then access the metadata of numerous
linked papers for the sake of study or record-keeping.

The remaining parts of this paper will be organised as
shadows. The second unit offers a brief overview of the
pertinent literature. The suggested framework is labelled
in depth in Section 3. The suggested framework’s per-
formance evaluation is covered in Section 4. The final
chapter provides some final thoughts and suggestions for
where to take things moving forward.

Literature review

For the purpose of building ontologies and computing
measures of similarity, there are a plethora of graphical
models available at present [3]. Object Constrained Lan-
guage (OCL), which is built on top of UML, is one such
method. To graphically depict ontologies, OCL is utilised.
Instead of describing implicit (hidden) non-taxonomic re-
lationships, UML is well-suited to describe explicit taxo-

nomical information [12]. Semantic Link Network (SLN)
is an approach for discovering descriptions of semantic
links between pre-existing things. Rather of focusing on
semantic correctness, SLN aids prioritise the property of
semantic richness [20].

Ontology measurement is a method of evaluating ontol-
ogies based on the measures themselves, and current on-
tology measures rely solely on the information displayed
by ontologies to evaluate the degree of resemblance be-
tween ontological entities and structures. In the academic
literature, cluster-based algorithms are utilised, which, by
combining the least path length and the taxonomic depth,
define bunches for apiece of the twigs by admiration to
the root node. It is often suggested to utilize an ontolo-
gy-based measure that makes use of taxonomic proper-
ties, but does so without relying on tuning parameters to
alter the weights assigned to individual features. [13].

To find a related class of ideas, we utilise a semantic
matching approach [2] to pull out the relevant concepts’
super- and sub-concepts and then apply a similarity
function. The suggested technique uses the terms from
a graph-based ontology to measure the degree of resem-
blance between two gene products. Quality measurements
may be used to assess and compare a number of differ-
ent aspects of ontologies, including their expressiveness,
cohesion, complexity, richness, and grade of resemblance
[14-18]. The complexity of ontology-represented poly-
morphic objects makes them challenging to manage in-
side most pre-existing system frameworks. Our study de-
tails the steps needed to create an automated framework
for building an ontology structure that is both robust and
expressive, while also being capable of efficiently man-
aging polymorphism in its representation of ontologies.
Thereby providing a solution to this problem. The frame-
work’s primary focus is on predicting the degree of re-
semblance among two ontology systems with the goal of
facilitating their reuse.

Analysis of earlier works

The following characteristics must be included in the
graphical model that represents the target dataset.

» Semantic information, such as the hidden relationship
between ideas and other kinds of connections that can’t
be captured by traditional taxonomies, has to be conveyed
precisely and efficiently. It is significant that the model be
able to be assessed using standard ontology metrics.

* The ontology creation framework needs to be flexible
enough to incorporate under-represented concepts and
proceedings with respect to provisional probability.

* To maintain the integrity of the ontology, the model
must take into account the challenge of representing poly-
morphic items.

* [t must be possible to automatically compute the degree
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of similarity value and incorporate this into the automated
framework; this is a crucial requirement for determining
the articulateness of the ontology construction.

However, the majority of currently available graphical
models that are presented in the literature review don’t

meet the aforementioned requirements. As a result, a nov-
el approach to generating a GDR that captures both the
hidden implicit information and the explicit knowledge
must be developed. Algorithm development to address
polymorphism in explicit and implicit knowledge repre-
sentation is also crucial [10].
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The articulation of an ontology may be done in any
number of information picture languages, such as logic,
frames, semantic nets, etc. The bulk of previous studies
on the subject of ontology representation have concen-
trated on the use of logic as the language for describing
expertise. In order to attribute the existence of implicit
knowledge, we look for terms that are underrepresented
in the target data set. It is also conceivable to run across
sentences that include both non-dominant words and con-

ditionally likely occurrences. The purpose of this study
is to increase expressivity by separating conditionally
probable occurrences from dominant and non-dominant
words and processing them separately. In addition, for the
sake of ontology reuse, certain metrics of resemblance
calculation will be necessary in the future.

Feature

Property

Knowledge Representation Languages

Utilizes dyadic logic rules and construction Goes beyond
the focus on logic from previous studies

Underrepresented Terms

Identifies underrepresented terms in the tar- get dataset-
Attributes the presence of implicit knowledge

Conditionally Probable Events

Separates conditionally probable events from dominant and
non-dominant words- Processes conditionally probable
events separately

Stability Measurement

Generates stable and semantically rich ontologies using the
GDR-DYDL approach

Expressivity Enhancement

Achieved by separating and processing condi- tionally
probable events, dominant words, and non-dominant
words

Similarity Calculation Metrics

Required for ontology reuse in the future Aligns with the
importance of ontology reuse highlight- ed in the text

Performance Comparison

Outperforms the baseline method on the medi- cal diabetes

dataset
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This table organizes the features and properties of the
proposed automated framework, making it easier to un-
derstand its key aspects and how they contribute to ad-
dressing the limitations of previous studies while enabling
the generation of stable, semantically rich, and reusable
ontologies.

Proposed system framework

Genuine cloud users can expect to receive extremely
relevant materials in reply to their supplied raw docu-
ments. In the proposed automated system, GDR serves
as a graphical representation of semantic descriptions of
textual content. Ontologies are measured and compared
using their underlying GDR for consistent semantic as-
sessment, which is why GDRs are generated for them.
The full structural semantics of the target ontology can
be derived and understood with its assistance. After an
ontology has been successfully generated with the use of
the GDR method and dyadic rules cohort, the structure of
the ontology should be examined for its level of expres-
sivity. This expressivity metric is useful for determining
how well the language represents its implicit knowledge.
By first representing knowledge in dyadic deontic logic,
then translating that into the equivalent GDR, we can get
greater expressivity.

The suggested automated approach also makes it easier
to calculate how similar two ontologies are to one anoth-
er. The cosine similarity metric is used for this purpose.
After doing a series of trials on the underlying dataset,
the threshold value is estimated, and the aforementioned
methods for retrieving the associated documents based
on similarity value are put into practise. Accordingly, the
proposed automated approach provides a practical means
of developing semantically rich ontology structures, eval-
uating expressivity, employing a rule-based metric to
approximation the degree of resemblance between two
documents and retrieve them if they are found to be relat-
ed. This automated framework can be used for a variety
of purposes, such as recommendation systems, domain
dictionary building, information extraction, and text in-
formation retrieval. As seen in Figure 1, the automatic
framework architecture is depicted graphically.

Cloud user

In order to access the cloud service provider’s resources,
including its ability to retrieve relevant text documents,
the user must first authenticate. Since they can get the
aforementioned services from any cloud service provid-
er, they are often referred to as authenticated cloud users.
The time-honored method of employing a username and
password combination for authentication is employed. It
is expected that this composite statistic would make it eas-
ier for customers to reliably access cloud services without
compromising their own data.

Dyadic deontic logic representation

A text file from the repository serves as input for the future
framework. Since dyadic deontic logic handles statements
like “obligatory,” “forbidden,” “permissible,” “condition-
al obligations,” and “conditional permissible,” This meth-
od of encoding and displaying information works quite
well. You can convert the text into dyadic deontic logic
by locating the obligatory, forbidden, permissible, condi-
tional duties and authorized if... then phrases tacked onto
the standard assertions of deontic logic. Establishing the
location of such claims in dyadic deontic logic provides
the path for creating suitable representations.

Rules for detecting dyadic deontic relationships

Rule 1 - There is a Determiner relationship between X and
Y if X is a noun and X is related to Y by attribute or part
of relationship (X HAS Y).

Rule 2 - A Modal relationship exists between nouns X
and Y if and only if X is related to Y in some way (either
by quality or part of association) and Y is a noun. Modal
MUST and SHOULD imply OBLIGATORY, hence Rule
2.1 states: (X HAS Y).

Rule 2.2 - When the two modals involved are CAN and
WILL, PERMITTED (X HAS Y).

Rule 3 - That X and Y have a Dyadic modal relationship is
true if and only if X is a noun and X is related to Y in some
way (either by attribute or part of relationship).

Rule 3.1 - It’s possible that CONDITIONAL MUST or

(M

CONDITIONAL SHOULD then CONDITIONAL
OBLIGATORY (X | Y).

Rule 3.2 - CONDITIONAL PERMISSIBLE (X | Y) if the
modal connection is CONDITIONAL CAN or CONDI-
TIONAL WILL.

Rule 4- When X is a noun, part of, or an attribute of Y, and
X consists of Y via a negative modal relationship.

Rule 4.1 - Forbidden if the modal connection is MUST
NOT or SHOULD NOT (X HAS Y).

Rule 4.2 - If the modal connector is CAN NOT or WILL
NOT, then it’s not allowed (X HASY).

Rule 5- The quality Of relationship OBLIGATORY con-
nects nouns X and Y if they both fall into that category (X
is NOT NULL).

Rule 6- In the event that X and Y are both nouns and share
the obligatory isA relationship (X has attribute TYPE).

Rule 7- If X and Y are both nouns, then it is OBLIGATO-
RY that X is connected to Y. (X has instance Y).
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Rule 8- If X and Y are nouns and X is related to Y by con-
tains relationship OBLIGATORY (X HAS Y).

Mathematical predicate

3.4.1. Predicate calculus for deontic rules
RULE 1 V x, 3y - > OBLIGATORY (X,y).
RULE 2.1 MUST(X,y) v

(X9Y) -
HAS OBLIGATORY(x.y).

SHOULD

RULE 22 NOUN(x) A NOUNiy) A CAN{xy}
HAS PERMITTED(x.¥).

RULE 3.1 NOUN(x) A  NOUN(y) AMUST(xly) -
CONDITIONAL_OBLIGATORY(x.y)

RULE 3.2NOUN{x} A  NOUN(y)  ASHOULDixly)
CONDITIONAL_OBLIGATORY (x.y ).

RULE 3.3NOUNix} A NOUN(¥) ACANIXY) -
CONDITIONAL PERMITTEDNx.y).

RULE 34NOUNix} A NOUNy) ASHALLix|y) -
CONDITIONAL _PERMITTEINx.y).

RULE 4« NOUNi(x) A NOUMiy} A MUST NOT{xy) A
SHOULD_NOT[x¥) - >~ HAS_FORBIDDEN{x.y).

RULE S NOUN(R) ANOUNIWIACAN _NOT(xyl-=HAS NOT
_PERMITTED{x.y).

RULE & NOUN(x) A NOUN(y) A FROPERTY OF{x.y)- >
OBLIGATORY (x. NOTNULL).

RULE 7 NOUNI) ANOUNv) AOBLIGATORY (x.¥)-~HAS
_ATTRIBUTE (x, TYPE).

Graph derivation representation (GDR)

A text file from the repository serves as input for the future
outline. Since dyadic deontic logic handles expressions
like compulsory, banned, permissible, and conditioned, it
is a useful tool for representing knowledge. The second
operational module is called GDR, and it consists of three
primary submodules: GDR Generation, GDR Addition,
and the Removal of Technical Barriers [22]. In order to
create the GDR, this component first extracts the axioms
from the dyadic deontic logic. The three mapping func-
tions, and are used in a three-stage method to derive the
graph. Initially, positive integers are assigned as indexes
to each axiom and statement. The GO starts out empty,
with no vertices or relationships. A GDR (represented by
Q) is then computed for each axiom or proposition. Once
the GDR has been formulated for each axiom/assertion,
we go on to Stage 2, which entails integrating each GDR
into GO. The second phase concludes with the acquisition
of the integrated (but untreated) GDR for the designated
ontology. This final step involves disentangling class in-
heritance cycles and indirect transitive dependencies so
that GO can be treated. The second functional module
yields the final full GDR. By avoiding polymorphic ob-
jects, the suggested framework’s integrated GDR is prov-
en to be very stable. The calculated stability factor makes
this very clear. Can you please explain the commitments
and limitations associated with Stability Factor? Words in
text documents can be converted to their dyadic deontic

logic equivalent by locating obligatory, forbidden, permit-
ted, conditional obligations, and conditionally permissible
clauses appended to basic deontic logic statements. Find-
ing these assertions allows for the construction of relevant
models in dyadic deontic logic.

S={GO1.,G0O2,... ,GOn}

(M

Such that GOn={VOn, EOn, p, A, n,}.
— VO is a finite set of vertices, anywhere each ver-
tex is a sole positive integer.
— EOOVOx VOis a set of edges.
— p: C — VO is a mapping function, where C is the
set of the defined concepts and individual examples in O.
— A: A — EOO VO is a mapping function, where A
is the set of

axioms/assertions in O.
— n Where NL = NCNI and NC, NI, and NP are
the sets of literal names of concepts, individual examples,
and role relations, respectively, is a labelling function that
assigns a set of literal names I NL to each vertex I VO and
a set of literal names I j) NP to each edge I j) EO.

Expressivity measurement

Choose the granularity of your ontology based on the
types of measurement items you intend to utilize, both
granular and non-granular materials are used as examples.
Concepts/classes, properties, binary relations, axioms, and
examples are all examples of fine-grained components in
ontologies. Fanin and Fanout, on the other hand, are far
broader in their application to ontology. The proposed
method, on the other hand, focuses only on the most min-
ute details of ontologies. Future research will examine the
ontology’s coarse-grained rudiments, such as fanin and
fanout. Expressivity estimation, which makes use of some
of the measurement entities like ideas, concrete instances,
and role relations, computes the following measures.

The following parameters are computed for any ontology
Oi, where i=1 to n (and Oi in repository).

Total number of courses: Assume that NOC (O) = SC,
where SC is the set of classes (2)

Example: NOP (number of occurrences) Occurrences of
Non-Equilibrium (NOE) = SE, where SP = Example Set
3)

NOA(number of axioms) : NOA (O) = SA , where SA =
set of axioms @)

NOL(number of path links) : NOL (O) = SL, where SA =
set of path links (5)

The expressivity measure of a given ontology for a dataset
is provided by E (O1)=Stat (O1), where Stat (O1)=i (NOCi
NOEi NOLi), after the number of concepts, examples, ax-
ioms, and path linkages have been successfully calculated
using Egs. (2-5). (6)

On top of that, this E(O) metric may be used to compare
the expressiveness of any two ontologies. Recursive esti-
mation using user-defined functions or processes is possi-
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ble for such a metric. The degree of eloquence (E) in the
ontology of interest Oi is a Boolean metric that is used to
evaluate the various ontology structures in the data ware-
house. Any two ontologies, Oi andOj, from the repository,
E (01, Oj)= 0, & ifStat (Oi) < Stat (Oj)

1, & Otherwise

(7)

Degree of similarity measure computation

The second goal, estimating the reuse measure [3], is the
focus of this part of the automated framework. Sub-on-
tology discovery, finding the largest common subgraph,
and the cosine similarity measure are the three sub-mod-
ules that make up this part. To begin processing using this
part, an ontology repository must be provided as input.
Through ontology alignment, the efficacy of GDR as a
knowledge representation technique may be measured.
Sub-ontology discovery and semantic cosine similarity
measurement are the foundations of this kind of ontology
alignment.

Sub-ontology detection

The technique of determining if an ontology is a sub-on-
tology of another is known as sub-ontology detection. It is
clear from a diagram of the relationship between the two
ontologies that Ontology Oi is a sub-ontology of Ojiff. In
this case, if GOj is a graph, then GOi is a subgraph of GOj.
Whenever there is an onto function sub: GOi GOj, then
graph GOi is a subgraph of graph GOj.

VOi—VOjsuch that:

— For any vertex meVoi, nl (m) < n2 (sub-
(m)).

().

— For any edge (m,n) €EOinl  (m, n) c
12 (sub(m), sub(n)).

— For any path link (m,n) €EOinl (m,n) <
12 (sub(m), sub(n)).

By comparing the presence relations among the circles of
vertex and edge labels in the two GDRs, it is simple to
determine whether or not one ontology is a sub-ontology
of additional. (i.e. one graph is a subgraph of another).

For any vertex neVoi,nl (n) c n2 (sub-

Distance similarity

After completing this section, you will have accomplished
the ultimate goal of the similarity computation. The cosine
distance indicator helps with this. The GDR representa-
tion uses normalized weight values between the ideas that
are included in the vertices in order to assist this compu-
tation. Some present metrics are utilized to assign weights
to the edges linking the vertices. [15]. Cosine similarity
coldness metric dim among any two graphs Goa and Gob
using the given weights.

dSim(GOa, GOD), is defined as follows.

YooYV Xl VoV

Y-

‘\Z J=1 Wiapar \}: o) aYpr

dS0m=

whereVi,a Vj,a are weight values from vertex i to vertex j
in graph Goa and Vi,b Vj,b are weight values from vertex
i to vertex j in graph Gob and

V Vi,aVja= VibVjb

Ontology alignment normalises the degree of reuse based
on the degree of resemblance among two ontologies. The
values of similarity range from zero to one. Setting a
threshold determines the degree of reuse that is possible.
This study uses a reuse threshold value of 0.6. However,
this is not a reference value because it has been settled
upon after extensive experimentation across a wide range
of domain applications. Sub-ontology detection indicates
that two ontologies reflect the same domain but may cover
different subsets of that domain’s knowledge. Next, the
similarity computation is taken care of, after the analy-
sis of subontology detection has been completed. Cosine
coldness resemblance between the ontology and sub-on-
tology is used to calculate an approximation of the extent
to which the sub-ontology shelters the information scope.
The more they overlap in their areas of expertise, the
broader that area of knowledge will be. If two ontologies
have a cosine distance of 1.000, then they reflect the same
semantic information, and if they have a cosine distance
of 0.000, then they do not. The semantic knowledge gaps
between two ontologies are overlapped if their distance
similarity is more than 0.000 and less than 1.000.

Retrieval using rules metric

Section 3.7.2 estimates the degree of similarity, making
it easier for the final step, obtaining and delivering con-
nected documents to genuine cloud users. This section es-
timates the threshold value, which limits the total number
of pertinent IDs retrieved. In this study, we use several
tests conducted on standard medical datasets to settle on a
threshold value of 0.85. Since this study focuses on build-
ing a foundation for ontologies in a specific domain, the
degree of similarity between the two is considerable. This
study explores and experiments with the process of build-
ing a medical ontology. After that, standard if-then logic is
applied to decide which files should be retrieved and for-
warded to the authorised cloud users. To name just a few
examples, cloud users may put the documents to use while
building a website for their own business, constructing a
domain lexicon (like a medical lexicon), or executing in-
formation removal from a set of linked IDs to produce a
single, information-rich document. This module’s pseudo
code is shown below.
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Algorithm:
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of relevant documents)
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lavancy indax incremented;

Else
document s are not returned

Metadata of the irrelevant

and 1rralevancy index incremented;
=g 2
Increment Counter C =C+1

End loop

Tunie |
Ontoogy Comparisen ~UMLAM, GDR-DL, GDR-DEOL and GOR-DYDL (PROPOSED).

Performance evaluation and result discussions

Experiment methodology

Several domain ontologies from the UCI archive [ttp:/ar-
chive.ics.uci.edu/ml/] are used to evaluate the viability of
the future framework. We are starting with the medical
field to test the framework. But this automated structure
may be used in other important fields, such as education,
business, marketing, the military, and so on. Pre-process-
ing occurs in the source on the fundamental text IDs to
transform the assertions into a usable format [19,20]. Af-
ter an animated ontology has been developed, its level of
reuse may be evaluated by comparing it to an ontology
drawn from a repository. Some other ontologies may find
it useful to borrow the diabetes ontology’s constituent
parts. To do this, we may compare the diabetes ontology
to other medical dictionaries, such as those for breast can-
cer, breast tissue, cardiothoracic imaging, heart disease,
the iris, etc.

Dataset No. of dasses (NOO) Xo. of instance examples (NOF) No. of axioms (NOA) No. of path inks (XOP)

(ML-GM GORDL GDR-  GDR-  UMLGM CDRDL CDR-  GDR-  UMLGM GDRDL GDR-  GDR- (M@ GDRDL GDR-  GDR

DEOL DYDL, DEOL DYDL DEL YL DEOL - DYDL

BC .11 i 30 W ) 9 12 15 5 W pi <) %5 % 1% 12 138
BT 106 Vi b} b 10 10 1§ 18 25 150 |7 139 A 5 §7 65
(T 3 W m A} B A3 b/ 2 20 %0 2. ] by 18 110 112 12
T 0N 1% 0 4} N N 5 b KW W 3 50 vy 9 80 n
HD m Al 40 466 I 1l 19 % 4 L) 1% b 17
Ik 150 m 30 318 i | § 1 0 b} X7 8 R i}

Table 1. Ontology Comparison

Stability measurement

After the problems with cyclic legacy and non-direct re-
lations due to transitive verb verb property are solved, as
explained in Section 3.1 [5], the generated GDRs for the
given text content are said to be stable. The GDRs’ stabil-
ity is based on a combination of integration and treatment.
The following equation can be used for the integration (I)
of GDRs:

G.Fzﬂ:Gs
=]

For the purposes of stability estimation, the following
Ontology measurement values are provided in accor-
dance with the Unified Modelling Language’s Graphical
Model (UML-GM), Graph Derivation Representation
(GDR)-Description Logic (DL), Graph Derivation Repre-
sentation (DEOL), and Graph Derivation Representation
(DYDL)-Dyadic deontic Logic (Proposed).In compar-
pon to UML-GM, GDR-DL, and GDR-DEOL, Table 1
demonstrates that Dyadic deontic logic produces GDRs

with a greater amount of lessons, instance examples, axi-
oms, and route linkages. Due to its expressiveness, dyad-
ic deontic logic demands a larger amount of classes than
merely the dominant words and non-dominant words in
the text. Other methods fail to generate novel concepts,
instance instances, axioms, and route linkages when the
input dataset comprises more non-dominant terms and
conditionally dependent events, as stated in the afore-
mentioned scholarly works. Stable and semantically rich
ontologies can be established automatically using the pro-
posed approach, which combines GDR with Dyadic de-
ontic Logic.

Figure 2 provides a visual depiction of the information
in Table 1. The following chart shows how UML-GM,
GDR-DL, GDR-DEOL, and the proposed GDR-DYDL
were used to determine the articulacy and stability of the
example ontologies. The graphs show that GDR-DYDL
generates the highest expressivity when all the classes,
instances, axioms, and major route linkages in the target

ontologies are taken into account. [10].
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Degree of similarity measure

If there are other domain ontologies, they may be able
to make use of the diabetes-related ontology parts. This
can be done by comparing the various ontologies, such as
those for diabetes, breast cancer, breast tissue, cardioto-
cography, heart illness, iris, etc.

Dxarussivity Measure
- =
0 B

Section 3.6 explains how the level of similarity is cal-
culated. The ontology comparison findings are listed in
Table 2. When two ontologies have a distance similarity
of 0 (i.e., 0.000), they signify the identical semantic infor-

mation (Fig. 2).

— NG

—0R O
GOR DEOL

(R -OYIN

ye

Fig. Z, Ferbroaocs evaluation

The cosine similarity metrics are plotted above for
your perusal. The accompanying visual representation
demonstrations that the proposed framework outperforms
the baseline method on the provided medical diabetes

W

*‘\
stabri gy mesurement
dataset by means of dyadic deontic logic to ensure seman-

tic stability, count expressiveness, and compute the grade
of resemblance.

Section Description

4.1 Experiment Methodology

- Several domain ontologies from the UCI archive are used for evaluation

- Starting with the medical field, but the framework can be used in other domains

- Pre-processing of text IDs to transform assertions into a usable format

- Comparison of generated ontology (e.g., diabetes) with other domain ontologies

4.2 Stability Measurement

- GDRs are considered stable after resolving cyclic legacy and non-direct relations issues

- Stability is based on integration (I) and treatment

- Ontology measurement values provided for UML-GM, GDR-DL, GDR-DEOL, and GDR-DYDL

- Proposed GDR-DYDL approach generates stable and semantically rich ontologies

43 Degree of Similarity Measure

- Comparison of diabetes ontology with other medical ontologies

- Similarity level calculation explained in Section 3.6

- Ontology comparison findings listed in Table 2

- Distance similarity of 0 (0.000) indicates identical semantic information

- Proposed framework outperforms baseline method on the medical diabetes dataset

The table summarizes the key points from the three main sections: experiment methodology, stability measurement, and
degree of similarity measure. It highlights the use of domain ontologies, the stability of GDRs, the comparison of ontology
measurement values, and the performance of the proposed framework in relation to the baseline method.
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Experimental Setup and Environment

For empirical validation, we deployed a complete end-
to-end cloud-based infrastructure, rendering validation
efforts reproducible and scalable. The experiments were
executed on an AWS EC2 instance with
» Computing Resources: r5. Instance of 2xlarge type (8
vCPUs, 64 GB RAM)
* Storage: 500 GB EBS volume with provisioned IOPS
for consistent I/O performance
* Base OS: Ubuntu 20.04 LTS
* Software Environment:
o Python 3.8.10 to preprocess and for evalua
-tion metrics
o Ontology processing with Java OpenJ
DK 11
* Apache Jena 4.2.0 for RDF manipulation and ontology
operations
* Neo4j v4.4.6 for graph database execution
* BERT-based models: HuggingFace Transformers
v4.18.0

To ensure experimentation reproducibility among vari-
ous platforms all experiments were performed in a con-
tainerized environment using Docker 20.10.12 To avoid
resource contention, the experiments were executed in
isolated containers.

Cross-Validation Methodology

We used diabetes dataset from UCI repository and per-
formed 5-fold cross-validation to get the real performance
of our framework. It is a dataset of 768 patients with 8
attributes related to diabetes diagnosis processed:

* The data was randomly divided into 5 subsamples of
equal size.

* In each fold, 80% of the data was used for training the
ontology construction process, while 20% was used for
testing.

» This was repeated 5 times, using each subsample exact-
ly once for validation data.

The cross-validation results are presented in Table 2,
showing the consistency of performance across different
data partitions.

Table 2: 5-Fold Cross-Validation Results on Diabetes Dataset

Fod | Precison | Recol |Fl-Score | ExpressivityScore | ProcassingTime s)
1 . 0.88 ‘ 0.83 0.85 ~ 09 432

2 o |oss |owm  |om a7

3 0w os |08 |o% 45

4 [ 0.90 ‘ 0.82 0.86 . 092 429

5 088 |08 |08 |0d1 138

Avg . 0.88 . 0.84 0.86 ' 0.91 432

© |oon |oos o008 oo 104

The low standard deviation (SD) values across all metrics
indicate the stability and reliability of our framework’s
performance.

Statistical Significance Analysis

To justify that our GDR-DYDL method outperforms these
baselines statistically significantly, we perform the paired
t-tests with the baseline methods including UML-GM,
GDR-DL, and GDR-DEOL. Here, our null hypothesis
was that there is no significant difference in performance
between our approach and the baseline methods.

Table 3: Statistical Significance Test Results

Comparisen Meon Diffrence 1) | t-vole | prvooe ‘Slgniﬁwnta!uw.os
COR-DYDL. UNL-GH | 0184 87 | 00004 | Yes

COROVDLIS GORDL | 0124 6% |0008 |Yes
6DR-DYDL s, GORDEQL | 0.083 | 008 ’Yes

The p-values (all < 0.05) indicate that we can reject the
null hypothesis, confirming that our GDR-DYDL ap-
proach demonstrates statistically significant improve-
ments in performance compared to all baseline methods.

Multi-Dataset Validation

In order to test the robustness of our method across sever-
al medical-related domains, we also applied our algorithm
on two more UCI datasets: the Heart Disease dataset (303
instances, 75 attributes) and the Breast Cancer Wiscon-
sin dataset (699 instances, 10 attributes). Cross-domain
testing thus accounts for the lack of restriction of perfor-
mance in our framework is no diabetes-associated ontol-
ogies.

Dotoset | Method | Precison | Recoll | Fl-Score | Expresivity | Processing Tme s
Dicbetes | GOROYOL | 088 084 |08 |09 432
GDR-DEOL [ 0.82 076 |079 ' 082 387
GROL |07 |07 |01 |om 72
UML-GM [ 0.74 065 | 069 T 0.72 351
HeortDisscse | GORDYDL [085 |01 083 | 08 586
' GDR-DEOL [ 0.79 074 | 076 ‘ 0.79 502
GROL [073 |0és (070 |om |48
UML-GM [ 0.70 064 | 067 ‘ L.49 453
Breost Concer | GDR-DYDL ' 0.86 082 | 084 ‘ 0.89 521
Conclusion

Semantically stable ontologies can be created through
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the elimination of polymorphic objects; however, Info
retrieval, domain dictionary building, and information
extraction all benefit from being able to rapidly and pre-
cisely determine the degree of resemblance between two
ontologies, but doing so has proven difficult. In order to
build a semantically sound ontology, determine expres-
sivity via ontology statistics, We employ dyadic deontic
logic, an influential knowledge picture language, to com-
pare and contrast two ontologies and determine their level
of similarity. When such reasoning is applied to an in-
put data set, not only is explicit knowledge discovered,
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ABSTRACT

Corporate Social Responsibility (CSR) has emerged as a central pillar of sustainable business practices globally, particularly in India,
where it is mandated by the Companies Act, 2013. This study critically examines the relationship between CSR and profitability
through the lens of Tata Consultancy Services (TCS), a leading IT services company in India. Focusing on Section 135 of the
Companies Act, which mandates CSR expenditure for qualifying firms, and the areas outlined in Schedule VII, the paper evaluates
TCS's strategic integration of CSR into its operational and financial frameworks. Using ten years of financial data (2014-2024) and
statistical tools like correlation and regression analysis, the study finds that profitability significantly influences CSR expenditure. By
aligning its initiatives with statutory requirements, TCS demonstrates how compliance can drive corporate reputation, stakeholder
trust, and operational efficiency. This paper contributes to the discourse on how regulatory frameworks can shape sustainable business
practices, offering insights for companies navigating similar mandates.
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INTRODUCTION

In an era where businesses are increasingly held account-
able for their environmental, social, and governance prac-
tices, Corporate Social Responsibility (CSR) has become
a cornerstone of corporate strategy. The Companies Act,
2013, has further institutionalized this in India by man-
dating CSR spending for companies meeting specified
financial thresholds. This regulation underscores a para-
digm shift, where CSR is no longer optional but a statuto-
ry obligation, encouraging firms to align profitability with
societal impact.

Tata Consultancy Services (TCS), a flagship company of
the Tata Group, exemplifies this alignment. TCS is not
only one of India’s most prominent IT companies but
also a global leader recognized for its commitment to sus-
tainability and ethical governance. This paper explores
how TCS’s CSR initiatives comply with Section 135 of
the Companies Act and align with the permissible areas
of Schedule VII, thereby contributing to its profitability
and long-term sustainability. It also evaluates the broad-
er implications of CSR compliance for strategic business
growth in India.

CSR in the Context of the Companies Act, 2013
Legislative Framework

The Companies Act, 2013, marked a turning point for cor-
porate governance in India. Section 135 of the Act man-
dates that companies with a net worth of ¥500 crore or
more, a turnover of 1,000 crore or more, or a net profit
of 5 crore or more must spend at least 2% of their aver-
age net profits from the preceding three financial years on
CSR activities. The Act outlines a broad range of activities
eligible for CSR spending under Schedule VII, including:

*  Promoting education.

*  Eradicating poverty and hunger.

*  Environmental sustainability.

*  Gender equality and empowerment.
»  Contributions to national heritage.

Importantly, the provisions emphasize that CSR activities
must primarily benefit communities within India, a stip-
ulation that raises questions about global CSR initiatives
undertaken by Indian firms.

Strategic Implications for Businesses

The regulatory framework transforms CSR from a vol-
untary activity to a strategic imperative. Companies must
carefully plan their CSR budgets, align initiatives with
statutory guidelines, and ensure transparency in reporting
to avoid legal and reputational risks. For companies like
TCS, this necessitates embedding CSR into core business
strategies to derive both compliance and competitive ad-
vantages.

Sustainability Through CSR and its Impact on Financial Performance

COMPANY PROFILE AND CSR STRATE-
GIES

Tata Consultancy Services (TCS), a leading global IT ser-
vices, consulting, and business solutions provider, is one
of India’s most prominent companies and a flagship entity
of the Tata Group. Founded in 1968 and headquartered
in Mumbai, TCS operates in over 50 countries with more
than 600,000 employees as of 2023. It is the largest IT ser-
vices provider in India by revenue and market capitaliza-
tion and ranks among the top global technology compa-
nies. Guided by the Tata Group’s core values of integrity,
excellence, and social responsibility, TCS has consistent-
ly maintained a strong focus on sustainable and ethical
business practices. This commitment has positioned it as
a pioneer in integrating Corporate Social Responsibility
(CSR) into its business model, reflecting its belief in cre-
ating shared value for society and stakeholders.

TCS’s CSR strategies are deeply rooted in the guiding
principles of the Tata Group, which emphasize contrib-
uting to societal progress while achieving business excel-
lence. The company has aligned its CSR initiatives with
India’s Companies Act, 2013, particularly Section 135
and Schedule VII, ensuring compliance with statutory re-
quirements. The CSR activities of TCS are designed to
address key areas of social and environmental importance,
such as education, skill development, health, and sustain-
ability, making meaningful contributions to society while
enhancing its corporate reputation and stakeholder trust.

One of TCS’s cornerstone CSR initiatives focuses on edu-
cation and skill development, areas explicitly recognized
under Schedule VII of the Companies Act. The Adult Lit-
eracy Program has empowered millions of individuals by
providing them with essential reading and writing skills,
fostering social inclusion and economic empowerment.
Similarly, the Empowering Educators Initiative enhances
the quality of education by training teachers in innova-
tive pedagogical techniques and digital literacy, thereby
strengthening the educational ecosystem. The TCS iON
Digital Learning Hub offers skill development courses tai-
lored to bridge the skills gap and increase employability,
particularly among India’s youth, aligning with the broad-
er goal of national workforce development.

In the domain of health and well-being, TCS has under-
taken impactful initiatives to address critical healthcare
challenges in underserved communities. Mobile health
units and health camps have been deployed to provide ba-
sic healthcare services in remote areas, while the mKRI-
SHI platform supports farmers with personalized agri-
cultural advisory services, improving productivity and
livelihoods. These initiatives not only contribute to soci-
etal welfare but also align with TCS’s goal of fostering
sustainable development in rural and semi-urban regions.

In the domain of health and well-being, TCS has under-
taken impactful initiatives to address critical healthcare
challenges in underserved communities. Mobile health
units and health camps have been deployed to provide ba-
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sic healthcare services in remote areas, while the mKRI-
SHI platform supports farmers with personalized agricul-
tural advisory services, improving productivity and live-
lihoods. These initiatives not only contribute to societal
welfare but also align with TCS’s goal of fostering sus-
tainable development in rural and semi-urban regions.

TCS has also made significant strides in promoting en-
vironmental sustainability, a key area under Schedule
VIIL. The company has implemented measures to reduce
its carbon footprint, such as adopting renewable energy
sources, enhancing energy efficiency, and undertaking wa-
ter conservation projects. Its green building certifications
demonstrate its commitment to creating environmentally
responsible infrastructure. Additionally, TCS has adopted
robust waste management practices to minimize environ-
mental impact, ensuring sustainable operations that align
with global environmental goals.

Beyond these India-focused initiatives, TCS engages in
global CSR projects, contributing to disaster relief efforts,
partnerships for climate action, and programs that address
global sustainability challenges. While these efforts show-
case TCS’s global outlook and commitment to universal
well-being, they must be carefully balanced to meet the
Companies Act’s requirement to prioritize activities ben-
efiting Indian communities. This dual focus reflects the
company’s strategic approach to harmonizing compliance
with its broader corporate ethos.

TCS’s CSR strategies exemplify a holistic approach to ad-
dressing societal and environmental challenges while ful-
filling regulatory requirements. By integrating CSR into
its core operations, TCS not only complies with statutory
mandates but also achieves strategic benefits, including
enhanced corporate reputation, stakeholder loyalty, and
operational efficiencies. Its initiatives reflect a commit-
ment to fostering inclusive and sustainable growth, mak-
ing TCS a benchmark for socially responsible business

practices in India and beyond.

REVIEW OF LITERATURE

Over the past decade, the relationship between Corporate
Social Responsibility (CSR) and Corporate Financial Per-
formance (CFP) has garnered extensive academic atten-
tion. Researchers have explored various dimensions of
this relationship, focusing on its impact on profitability,
sustainability strategies, corporate reputation, and stake-
holder engagement. This section synthesizes significant
findings from recent studies, providing a comprehensive
understanding of CSR’s implications for businesses.

The seminal study by McWilliams and Siegel (2000) pro-
vided foundational insights into the CSR-CFP relation-
ship. They highlighted that CSR could exert a positive,
negative, or neutral influence on CFP, contingent on em-
pirical methodologies and econometric models. The study
underscored the potential for econometric defects, such
as omitted variable bias, to distort findings and called
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for more robust research designs to accurately evaluate
CSR’s impact on financial outcomes.

Galant and Cadez (2017) reviewed the methodologies
employed in CSR measurement, identifying flaws such
as selection bias and subjectivity in research hypotheses.
They advocated for mandatory CSR disclosure to miti-
gate selection bias and enhance the reliability of CSR re-
porting. Improved transparency, they argued, would aid
stakeholders in making informed financial decisions and
support rigorous testing of the CSR-CFP link.

Cochran and Wood (2017) revisited the CSR-CFP nex-
us using industry-specific control groups and innovative
approaches. Their findings demonstrated a nuanced con-
nection between CSR initiatives and financial success,
emphasizing the need for context-specific analysis.

Dash and Das (2020) focused on the Indian banking
sector, finding a modest impact of CSR on the financial
health of private banks. They recommended perceiving
CSR as a corporate duty rather than a regulatory obliga-
tion. Concurrently, Porter and Kramer (2020) revisited
their “shared value” concept, advocating for CSR integra-
tion into corporate strategies to create mutual value for
businesses and society.

CSR-CFP relationship. Analyzing data from 3,274 firms
across 25 nations (2009-2016), they discovered a signifi-
cant association between CSR and CFP. Additionally, CR
emerged as a critical mediator, amplifying the positive ef-
fects of CSR on financial outcomes.

Harsh Patel and Bhoomi Patel (2021) employed profit-
ability metrics—PAT, ROA, ROE, ROC, and EPS—to
examine CSR’s influence on Indian companies. Using re-
gression models, they found mixed results: while Hindu-
stan Zinc, Bharat Petroleum, and Ambuja Cement demon-
strated positive impacts, firms like Indian Oil Corporation
and Tata Motors showed negligible effects. These results
emphasized the heterogeneity of CSR’s financial impact
across industries.

Sharma and Aggarwal (2022) examined the implications
of mandatory CSR expenditures on firm profitability.
They reported that obligatory spending hindered opera-
tional efficiency and suggested aligning CSR activities
with existing corporate competencies. They also recom-
mended tax deductions for CSR expenses to alleviate fi-
nancial burdens on firms.

Oware and Mallikarjunappa (2022) investigated the ef-
fect of mandatory CSR reporting on Indian corporates.
Their study revealed a robust link between CSR spending
and corporate performance. Similarly, Ghosh and Gupta
(2022) analyzed CSR’s role in environmental sustainabil-
ity, finding that eco-friendly initiatives not only ensured
compliance with statutory requirements but also enhanced
operational efficiencies and reduced costs.

Haider and Rehman (2023) studied the impact of CSR on
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customer loyalty in emerging markets. They concluded
that CSR initiatives tailored to local community needs
strengthened customer relationships and enhanced long-
term profitability.

The body of literature reviewed underscores the multi-
faceted nature of the CSR-CFP relationship, highlight-
ing sectoral variations, methodological advancements,
and the mediating role of corporate reputation. Future
research should focus on longitudinal studies, cross-in-
dustry comparisons, and the development of standardized
CSR metrics to further illuminate this critical area of cor-
porate strategy.

OBJECTIVES OF THE STUDY

1. To examine how profitability influences CSR expen-
diture in compliance with the Companies Act, 2013

2. To evaluate TCS’s CSR initiatives within the scope
of Schedule VII and their alignment with strategic
business goals.

3. To provide insights into the role of regulatory frame-
works in shaping CSR strategies.

METHODOLOGY

This study adopts a quantitative approach to examine the
relationship between Corporate Social Responsibility
(CSR) expenditure and financial performance indicators
of Tata Consultancy Services (TCS). The research is de-
signed to align with the statutory requirements outlined in
the Companies Act, 2013, particularly Section 135, which
mandates CSR spending for companies meeting specific
financial thresholds. The analysis focuses on the financial
data and CSR initiatives of TCS over a ten-year period,
from 2014 to 2024. Publicly available data from TCS’s
annual reports, financial statements, and relevant second-
ary sources, such as journals and industry publications,
form the basis of the research.

The primary variables include CSR expenditure as the
independent variable and two financial performance in-
dicators—Profit After Tax (PAT) and Total Assets—as
the dependent variables. To account for other factors in-
fluencing profitability, control variables such as company
size and leverage were considered in the analysis. Statis-
tical tools, including correlation and regression analysis,
were employed to identify the strength and direction of
relationships between the variables. Correlation analysis
determined the degree of association between CSR ex-
penditure and financial indicators, while regression anal-
ysis was used to explore the predictive influence of CSR
spending on PAT and Total Assets.

The models were evaluated for reliability and validity
using metrics such as R-squared values, p-values, and
Durbin-Watson statistics to ensure the absence of auto-
correlation in residuals. This rigorous statistical approach
provides robust insights into the relationship between
CSR spending and financial performance, highlighting the
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strategic alignment of TCS’s CSR initiatives with its prof-
itability and operational growth. Despite the comprehen-
sive design, the study acknowledges limitations, such as
the relatively small sample size of ten years and its focus
on a single company, which may limit the generalizability
of the findings across industries.

HYPOTHESES

Based on the research objectives and methodology, the
following hypotheses have been formulated to explore the
relationship between CSR expenditure and financial per-
formance indicators of Tata Consultancy Services (TCS):

1. HI: CSR expenditure has a significant positive rela-
tionship with Profit After Tax (PAT).

This hypothesis suggests that as TCS increases its CSR
expenditure, its profitability (as measured by PAT) will
also increase. The premise is based on the understanding
that CSR activities, when aligned with business strategy,
can enhance brand reputation, customer loyalty, and oper-
ational efficiency, contributing to overall profitability.

2. H2: CSR expenditure has a significant positive rela-
tionship with Total Assets.

This hypothesis posits that increased CSR expenditure
will be positively associated with TCS’s total assets. The
rationale is that CSR initiatives can enhance the compa-
ny’s market position and brand value, leading to growth in
its overall assets. Additionally, sustainable business prac-
tices and stakeholder trust, fostered by CSR, can attract
investments and facilitate asset accumulation.

RESULTS AND DISCUSSION

This section analyzes the relationship between CSR ex-
penditure and two financial indicators of TCS: Profit Af-
ter Tax (PAT) and Total Assets, from 2014-2024. Using
statistical tools, it has been established how CSR spend-
ing influences profitability while evaluating its alignment
with the Companies Act, 2013.

1. Correlation Analysis

To determine the degree and nature of the relationship
between CSR expenditure and financial variables (PAT
and Total Assets) correlation and regression analysis have
been done.

Variable Pearson Correlation | Significance
Pair Coefficient (r) (p-value)
CSR Expen- |0.962 0.000 (Sig-
diture & PAT nificant)
CSR Ex- 0.984 0.000 (Sig-
penditure & nificant)
Total Assets
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The positive correlation coefficients for both variable
pairs indicate a strong, direct relationship between CSR
expenditure and the financial indicators. The p-value
(0.000) suggests that these correlations are statistically
significant at the 1% level (p < 0.01).

2. Regression Analysis
To assess the predictive influence of CSR expenditure (in-
dependent variable) on PAT and Total Assets (dependent

variables) regression analysis has been done.

a. Regression Analysis: CSR Expenditure and Profit
After Tax (PAT)

Sustainability Through CSR and its Impact on Financial Performance

Statistic Value

R 0.962

R? 0.926

Adjusted R? 0.916

Durbin-Watson 2.191

F-Statistic 99.76

Significance (p-value) 0.000

Regression Coefficients:

Variable Unstandard- t-value | Signif-
ized Coeffi- icance
cients (B) (p-value)

(Constant) | 14149.615 8.514 0.000

CSR Ex- 32.590 9.988 0.000

penditure

R? = 0.926: About 92.6% of the variation in PAT is ex-
plained by CSR expenditure, indicating a very strong
model fit. Significant Coefficients (p = 0.000): Both the
constant and CSR expenditure coefficients are statistically
significant at the 1% level. The coefficient (32.590) sug-
gests that for every X1 crore increase in CSR expenditure,
PAT increases by 332.59 crore.

The Durbin-Watson value (2.191) indicates no significant
autocorrelation in residuals, ensuring the validity of the

regression model.

b. Regression Analysis: CSR Expenditure and Total
Assets

Statistic Value
R 0.984
R? 0.968
Adjusted R? 0.964
Durbin-Watson 1.789
F-Statistic 239.66
Significance (p-value) 0.000

Regression Coefficients:

Variable Unstandard- t-value | Signif-
ized Coeffi- icance
cients (B) (p-value)

(Constant) [ 56562.650 15.068 | 0.000

CSR Ex- 114.083 15.480 | 0.000

penditure

R? = 0.968: Approximately 96.8% of the variation in To-
tal Assets is explained by CSR expenditure, indicating an
extremely strong model fit. Significant Coefficients (p =
0.000): The regression coefficients are statistically signif-
icant at the 1% level. The coefficient (114.083) suggests
that for every X1 crore increase in CSR expenditure, Total
Assets increase by 3114.083 crore. The Durbin-Watson
statistic (1.789) confirms no significant autocorrelation in
residuals.

The correlation analysis revealed a strong positive rela-
tionship between CSR expenditure and PAT, with a Pear-
son correlation coefficient of 0.962. This indicates a highly
significant and strong association between CSR spending
and profitability. Moreover, the regression analysis con-
firmed this relationship, with an R? value of 0.926, mean-
ing that 92.6% of the variation in PAT can be explained by
CSR expenditure. This finding supports the hypothesis
that increased CSR expenditure is positively associated
with enhanced profitability. Thus, TCS’s strategic CSR
initiatives appear to drive profitability by improving its
corporate image, fostering customer loyalty, and enhanc-
ing operational efficiency, aligning with the assumptions
of this hypothesis.

The correlation analysis confirmed a very strong positive
relationship between CSR expenditure and Total Assets,
with a Pearson correlation coefficient of 0.984. Addition-
ally, the regression analysis demonstrated that 96.8% of
the variation in Total Assets is explained by CSR expendi-
ture, as indicated by the R? value of 0.968. This result val-
idates the hypothesis, showing that CSR initiatives have a
significant role in contributing to the growth of the com-
pany’s total assets. This can be attributed to CSR’s role in
enhancing TCS’s brand reputation, attracting investment,
and creating opportunities for sustainable growth. These
results underscore the strategic importance of CSR as not
only a compliance measure but also a driver of financial
and operational success.

CONCLUSIONS

The relationship between Corporate Social Responsibility
(CSR), financial performance, and sustainability has been
the subject of considerable academic and practical interest
over the last decade. This paper, through an in-depth anal-
ysis of Tata Consultancy Services (TCS), demonstrates
how CSR can serve as a strategic tool for compliance,
corporate reputation building, and long-term profitability.
Anchored within the regulatory framework of the Indian
Companies Act, 2013, TCS’s CSR initiatives highlight
the importance of aligning corporate efforts with statutory
requirements like Schedule VII while ensuring meaning-
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ful societal impact. The findings reveal that profitability but a transformative element of modern business strategy.
significantly influences CSR expenditure, as mandated by As companies navigate evolving societal expectations and
Section 135, and that well-aligned CSR practices not only regulatory landscapes, integrating CSR into core business
enhance stakeholder trust but also contribute to competi- models emerges as a key driver of sustainable success and
tive advantage and operational efficiency. This case study value creation for all stakeholders.

reinforces that CSR is not merely a compliance obligation
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Impact of microfinance schemes on socio-economic well-being of rural farmers in punjab

INTRODUCTION

Microfinance is defined as an attempt to make small de-
posits and small loans accessible to poor households who
are often not served by banks (Schreiner and Colombet,
2001). Microfinance includes savings and credit in gen-
eral while other financial services such as insurance and
payment services may also come under its ambit (Ledger-
wood, 1999).

Mohammed Yunus, laid the foundation of Microfinance,
when he established Grameen Bank in Bangladesh during
October 1976 at the outskirts of Chittagong University,
Bangladesh (Mahajan 2005). The need for microfinance
was felt in India early in 1970’s with the idea of micro-
finance to poor women through establishment of Self
Employed Womens’ Association in Ahmedabad, Gujarat
which formed an urban cooperative bank, called the Shri
Mahila SEWA Sahakari Bank, with the objective of pro-
viding banking services to poor women employed in the
unorganised sector (Bhatt, 2016). The microfinance sector
further evolved in the 1980s around the concept of SHGs,
informal bodies that meant to provide their clients with the
much-needed financial services like savings and cred- it.
The microfinance sector has grown significantly over the
years and has been promoted with the support of or-
ganisations like the Small Industries Development Bank
of India (SIDBI) and the National Bank for Agriculture
and Rural Development (NABARD) which intend to in-
ject considerable financial resources in the microfinance
industry.

In India, the entry of microfinance institutions in rural
areas was made to provide credit support to poor who were
availing credit from rural money lenders known to charge
inexorbitant interest rates and adopt exploitative
collection policies. There are three main policies that have
contributed significantly to the penetration of rural finance
in India (Singh, 2014) are, first, the bank nationalization
drive of 1969; second, the introduction of Integrated Rural
Development Program (IRDP) in 1978; and the third has
been the 1991 policy of LPG i.eLiberalisation, Privatisa-
tion and Globalisation.

MICROFINANCE AGAINST POVERTY

Poverty is a state of inability to fulfill the basic necessities
of life due to lack of income attributed to either physical
disability, lack of education/skills or other socio-polit- ical
causes. It is an undesirable phenomenon especially to
farming households, and it is a matter of concern for a
welfare state to overcome this challenge through rele- vant
schemes and policies. The current development drive
considers microfinance schemes as one of the main tools
for poverty alleviation (Adepoju, 2016). Rural banks and
microfinance institutions are established in response to

o0

the need and the demand to make institutional credit and
banking services available to the poor.

Agriculture continues to be the principal source of live-
lihood for more than half of the population of the coun-
try (India Economic Survey, 2018). In spite of being the
sector where a majority of population is employed, agri-
culture in India suffers from slow growth, resource con-
straints, infrastructural challenges and poor market.

Following is the data obtained from the National Crime
Records Bureau, which shows the status of suicides, in
farm sector in India. A total of 12,602 persons belonging
to the farming sector (i.e farmers as well as farm labour-
ers) have committed suicides during 2015, which accounts
for 9.4% of the total suicides (1,33,623) in the country.

Table 1: FARM SUICIDES IN INDIA

Year Suicides in Farming Sector
2013 3,854
2014 5,650
2015 8,007
2016 6,270
2017 5,955
2018 5,957

Source: (National Crime Records Bureau Reports 2013-
18)

Among those committing farm suicides in India, a ma- jor
population includes small and marginal farmers. And
among the reasons for farm suicides, the most critical
reason is economic hardships.

Hence, the present study focuses on the role of
microfinance in improving the so- cio-economic lives of
small and marginal farmers.

By definition, small and marginal farmers include
farmers having a landholding of 1.0 hectareand above but
less than 2.0 hectares (small farmers) and those having a
landhold- ing of below 1.0 hectare (marginal farmers)
(Ministry of Agriculture and Farmers Welfare, 2016.).

Microfinance plays a vital role in providing credit to poor,
including farmers. The channels of disbursement of mi-
crofinance to farmers include Cooperative Societies and
Primary Agricultural Credit Societies.

As per RBI Report 2019, the data regarding flow of credit
through Self-Help Groups and Joint Liability Groups is as
follows:
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TABLE 2: LOANS DISBURSED BY SHGS AND JLGS IN INDIA

Joint Liability Groups
Item
Number (in lakhs) Amount (in crores)
2015- | 2016- | 2017- | 2018- | 2015- | 2016- | 2017- | 2018-
16 17 18 19 16 17 18 19
Loan%zgﬁfedby 57 7.0 102 160 | 6,161 | 9511 | 13,955 | 30,947

It can be seen Table 2 above that there has been a signif-
icant increase in the amount of Microfinance disburse-
ment through JLGs, from Rs.6,161cr to Rs.30,947cr,
which is an increase of over 200 percent. The number of
JLGs availing credit has seen an increasing rate, appar-
ently because of the utility it provides to beneficiaries in
terms of fulfillment of their objective of opting for loans.
The number of JLGs catered to by banks have more than
tripled during 2015-16 to 2018-19. Also, the amount of
loan disbursement has risen at an increasing rate.

Groups like cooperatives and JLGs play an essential role
in keeping farmers aware about schemes and practices
that could be tilized to increase crop production, income
sources from farm and non-farm sources and various
other support functions. Farmers membership in groups
enables them to avail microfinance facilities while they
may guarantee each other for their loans.

As it has been observed that microfinance has a greater
scope of penetration in northern states, while the south-
ern states are already far ahead in reaping the benefits of
microfinance, the present study has focussed upon one
of the states of northern India, i.e Punjab, as the research
area. Also, since the present study has its focus on the
impact of microfinance on farmers, Punjab state has
been chosen keeping in view its vast area under cultiva-
tion and a significant population of farmers in the state.
The state is known as “The Granary of India” or “The
Bread Basket of India,” and produces 1% of the world’s
rice, 2% of its wheat, and 2% of its cotton with farmers
making up 39% of Punjab’s workforce (Yadav, 2014).

MICROFINANCE IN PUNJAB

Agricultural credit extended by Primary Agricultural
Credit Societies in Punjab amount to Rs. 845.188 crores
during the year 2017-18. In the state, there are a total of
19.52 lac operative Kisan Credit Cards during 2018-19,
with an outstanding amount of Rs.59.8 lac (RBI Hand-
book, 2019). There are 20 District Central Cooperative
Banks, 89 Primary Cooperative Agriculture and Rural
Development Banks and 40 Cooperative Bank branch-
es across the state. There are various microfinance in-
stitutions functioning across the state for disbursement
of microfinance. It includes both Government as well as
Non-Government bodies, Banks, Microfinance Institu-

tions, Cooperative Institutions which disburse credit to
individuals as well as groups like Self Help Groups, Joint
Liability Groups, Cooperative Credit Societies etc.

TABLE 3: PACS IN PUNJAB

Details Numbers
Total No. of PACS 3543
Viable PACS 3204

Potentially Viable PACS | 339

(Source: NAFSCOB)

Table 3 shows the number of PACS in Punjab. Typically,
there are nearly 200 or more members in a PACS who are
among small and marginal farmers and they often consti-
tute groups, i.e Joint Liability Groups, to meet their credit
needs.

Table 4: AMOUNT OF LOAN DISBURSED TO
PACS (PUNJAB) (RBI HANDBOOK, 2020)

Year No. of Loan dis- Loan
Borrowers | bursed (Rs. | outstanding
(PACS) Lacs) (Rs. Lacs)
2014-15 500 159050 147225
2015-16 462 180823 158487
2016-17 520 200678 170459

An increasing trend of microfinance can be observed
from the Table 4 above through JLGs in the state of
Punjab.

MICROFINANCE SCHEMES

Top 10 Missions /Schemes with respect to Expenditure
incurred under Department of Agriculture, Cooperation
and Farmers Welfare are Rashtriya Krishi Vikas Yojana
(RKVY), Pradhan Mantri Krishi Sinchai Yojana, National
Crop Insurance Programme, Mission for Integrated
Development of Horticulture (MIDH), National Food
Security Mission, National Mission on Agriculture
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Extension and Technology,

Integrated Scheme on

Agriculture Marketing, National Mission for Sustainable
Agriculture, National Mission on Oilseeds & Oil Palm and
Integrated Scheme on Agriculture Census and Statistics.
The schemes of Crop Insurance and Kisan Credit Card are
among the most popular central schemes for microfinance

As the present study focuses on microfinance in Punjab,
therefore, microfinance schemes for farmers in Punjab
have been emphasised upon. The schemes are as follows:

for poor.
TABLE 5: MICROFINANCE SCHEMES FOR FARMERS IN PUNJAB
Scheme Beneficiary Purpose Loan Limit Rate of Interest | Repayment
Period
Land Devel- | Farmers To enhance the | Rs.9,000toRs. | 11.5% 9 years
opment and productivity 14,000
Irrigation through rais-
ing efficiency
of irrigation
and land fer-
tility.
Poplar Planta- | Farmers Planting 5000 | Rs. 1,16,000, in | 14% 5 years
tion Scheme poplars in land | eight equal and
of 1ha yearly instal-
ments
Horticulture Farmers Fruit orchards- | Rs.1,01,100 9.5% 05 years and a
and Floricul- production of grace period of
ture ‘gladiolus’ on a 01 year
land of 1ha
Camel and Small and Purchasing Rs.4,500toRs. | 13.5% five years,
Bullock Cart marginal farm- | twooxenand | 12,000 in 10 equal
Scheme ers one bullock half-yearly
cart instalments
AamlaDevel- | Farmers Production of | With drip Rs. | 14% 11 years, in
opment Aamla 75,735/- per annual instal-
ha., and Rs. ments.
52445/- per ha. Grace Period
Without drip of 5 Years
system
Crop Loan Farmers. Production of | As per land 4.00% Half Yearly
Crops holding and linked with
scale of fi- Harvesting.
nance.

Keeping in view of the importance of provision of microfinance to small and marginal farmers in the state of Punjab, and
its impact of their socio-economic well-being, the present study has been undertaken.
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LITERATURE REVIEW

Arshad (2020) used an econometric model to find out the
role of Microfinance institutes (MFI) in eliminating
poverty. The study confirmed significant positive effect of
MFI productive loans. The significance of “treatment
effect” of coefficients has been verified by probit model.
It is found that loans for productive purposes were more
important for poverty reduction by MFB (Microfinance
banks) than MFI. However, in urban areas, simple access
to MFTs has larger average poverty-reducing effects than
the access to loans from MFIs for productive purposes.
This leads to exploring service delivery opportunities that
provide an additional avenue to monitor the usage of loans
to enhance the outreach. Therefore, the results showed by
probit model that access to MFI was better in urban areas
and male borrowers thus achieved more loan. Therefore,
it is suggested that for the poverty reduction, there is a dire
need to improve and localize the Microfinance insti-
tutions in rural areas as well as to promote group lending
methodology to avoid risk of getting loans and increase
the number of both male and female savers.

Suman (2020) studied the impact of microfinance on pov-
erty eradication and women empowerment through Self-
Help Groups in the state of Manipur. It is based on based
on Secondary data from NCUI-women Cooperative Ed-
ucation Project, Imphal East district. It uses case study
method based on the field data, discussion and observa-
tion with the members of the Leima Self Help group. The
study shows that after joining the SHG, all the members of
the group became self-employed, hence improving their
economic status. The study highlights problems faced by
SHGs which include inadequate training, insufficient raw
material supply, lack of credit, lack of unity and stability
and poor financial management. The study concludes that
microfinance has the potential to bring those availing mi-
crofinance above the cycle of poverty, and help in making
them economically and socially empowered.

Huma (2019) focussed on the role of microfinance in em-
powering women and also acknowledged its’ significance
in alleviating poverty. The researcher used qualitative
approach and case study method for in depth analysis of
the phenomenon in context of Akhuwat, an interest free
microfinance organization. It was recognized that microf-
inance brings about changes in women'’s lives: household
condition, family wellbeing and social status. It is im-
proved by availing the services of microfinance institution
and interest free loans further add to their well-being. The
study focused on four background variables to examine
their influence on decision making ability of women in
aspects of their domestic and social life. Age, education,
marital status and family type are important contributing
factors that influence women’s empowerment. It was also
observed that women are more inclined to be altruistic

and spend most of their income on their families.

Zaei (2018) examined the effect of microcredit on so- cio-
economic empowerment of rural famers through SHGs in
the state of Punjab, India. The study was con- ducted using
cross-sectional survey technique and com- parative
analysis was used to wunderstand the extent of
empowerment of women before and after joining the Self
Help Groups. Structured Questionnaire consisting of five-
point Likert-type scale was used to collect data from a
sample of 114 respondents. The value of Cronbach’s al-
pha reliability coefficient was observed to be 0.824. The
variables used to study the socio-economic empowerment
included income and expenditure; savings and borrow-
ing amounts; financial freedom; and, capacity building
and awareness levels. Data was analysed using t-test
which showed a significant change in level of women
empowerment in all the four areas. The empowerment so
achieved was attributed to the respondents joining SHGs
and availing micro-credit schemes. Apparently, access to
financial services enabled poor to have control over their
savings and be able to generate income. Also, greater de-
cision-making role was observed in families as well as
local society; increased self-confidence, self-efficacy and
self-esteem, and freedom of movement to increase busi-
ness and social activities outside villages.

Igbal (2015) assessed the impact of microfinance on pov-
erty alleviation using primary research in Punjab. Re-
search tool includes a structured questionnaire, and data
has been collected from a sample of 263 beneficiaries of
various microfinance institutions. The factors observed to
affect poverty include fulfillment of basic needs, stan-
dard of living and self-employment. Data obtained was
analysed using Correlation analysis, and Linear Regres-
sion model in order to determine the relationship among
microfinance (independent variable), basic needs, living
standard and self-employment (dependent variables) to
examine the impact of microfinance on poverty. The re-
sults revealed the t-value as 16.449 and p-value as 0.000.
The findings show a positive impact of microfinance on
poverty alleviation.

Lal (2018) establishes the impact of microfinance on
improvement of livelihoods of beneficiaries in northern
Indian states, through cooperatives. Conceptual under-
standing of cooperatives in the area of microfinance with
special reference to PACS functioning in the three states
has been given. The study is based on primary investi-
gations from 540 respondents comprising beneficiaries of
cooperatives across the states of Jammu and Kashmir,
Himachal Pradesh and Punjab using purposive sampling.
The responses were collected using a self-developed
questionnaire with a five-point likert scale sub-divided
into socio-economic variables and specific information
relating to the dimension of rural development. 10 vari-
ables have been identified across three factors dimension
of rural development. 10 variables have been identified
across three factors — improvement in health,
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improvement in education, and increase in assest. Data
has been analyzed using EFA, CFA, ANOVA, T-test and
Structured Equation Modeling. The study establishes that
there is a significant impact of microfinance on
improvement in livelihoods of beneficiaries in the
research area.

Nasir & Farooqi (2016) analysed the role of microfi-
nance in socio-economic empowerment of the beneficia-
ries. It is a primary research based upon data collected
using questionnaires from 120 households sampled
through stratified sampling method, from Aligarh district
of Uttar Pradesh. Secondary data has been collected from
RBI, NABARD, DRDA etc. data analysis has been done
using multiple linear regression models. Socio-economic
empowerment index have been used by the researcher to
assess the socio-economic impact of microfinance. The
findings reveal a positive relationship between micro-
finance and the variables of socio-economic empow-
erment, which include, increase in income, savings,
expenses, consumption, decision making, confidence and
freedom. Hence, microfinance has helped its beneficia-
ries in socio-economic upliftment.

RESEARCH METHODOLOGY
RESEARCH GAPS

After doing extensive review of literature, it has been
found that there is very less study in area of microfinance
and its impact on farmers.The literature review has
shown greater penetration of microfinance in southern
states and the studies in northern states like Punjab, Uttar
Pradesh, and Haryana are less, although these states are
major contributors of agriculture in India. There exists
very limited research on how microfinance schemes

are availed by farmers and what are these schemes in
particular. The variables of socio-economic impact with
reference to farmers have been researched less as per lit-
erature review. Practically, one or two studies have been
done to see the microfinance impact on farmers but not in
the state of Punjab, which is the ‘agricultural bowl’ of In-
dia. Based on research gaps identified, the research topic
was finalized titled, ‘Impact of Microfinance Schemes on
Socio-Economic Well-Being of Farmers in Punjab’. The
research objectives of the study are as follows.

RESEARCH OBJECTIVES

1. To study the different schemes of microfinance
for small and marginal farmers of Punjab and to
find out which scheme is most popular among
them.

2. To find out agency with is most popular among
small and marginal farmers of Punjab helpful in
provid- ing microfinance schemes to them.

3. To study the demographics and behaviour of
Small and Marginal Farmers of Punjab towards
availing of microfinance.

4. To find out the factors that influence the socio-

economic well-being of Small and Marginal
Farmers in Punjab

5. To study the impact of microfinance schemes on
economic well-being of small and marginal
farmers in Punjab

6. economic well-being of small and marginal
farmers in Punjab

7. To study the relationship between income status

and duration of microfinance with the factors of
socio-economic well-being of small and
marginal farmers in Punjab

8. To find out the correlation between indepen-
dent variables (income status, duration of
microfinance and loan size) and dependent
variables (socio-economic well-being).

9. To study extent to which independent variables
of income status, duration of microfinance and
loan size explain the factors of socio-economic
well-being of small and marginal farmers of
Punjab.

HYPOTHESES

Since very little work has been done in case of small and
marginal farmers and specifically of Punjab, in the area of
microfinance schemes and their impact on socio-eco-
nomic well-being, therefore, the researcher could not get
any direction as a result of which null hypotheses have
been framed rather than alternate hypotheses.

SAMPLING PROCESS

Population of Study — Small and marginal farmers com-
prises of population and the state of Punjab is divided in
three important divisions — Majha, Malwa, Doaba.
Sampling frame :Agricultural Office, Mohali, Punjab.
Sample Selection of Respondents: Of the three divisions,
Malwa has 14 districts while other two divisions i.e
Majha and Doaba, have 04 districts each, making a total
of 22 districts in Punjab; of the 22 districts, 11 districts
were chosen (50% of total districts)

Sampling Procedure:

To identify small and marginal farmers from districts
chosen, sampling frame was PACS in the district. Multi-
stage sampling was resorted to. The method of sam-
pling used was non-probability but purposive in nature.
Among three broad divisions of Punjab, districts were
chosen on a 50% basis from each division. Hence, 2
districts were chosen from Majha, 2 districts from Doaba
and 7 districts from Malwa division. Further, from each
of the chosen districts, 5 PACS were chosen for sample
selection. 20 farmers from each PACS were chosen.
Hence, the total sample size came out to be 1100.

Data Collection and Analysis

Data has been collected using secondary and primary
sources and analysed using Summated scores method,
ANOVA, Factor analysis, Regression and Correlation
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DATA ANALYSIS

OBJECTIVE 1: To study the different schemes of
microfinance for small and marginal farmers of Punjab
and to find out which scheme is most popular among
them. Secondary data was used to find out various
microfinance schemes for farmers. Schemes under
Department of Agriculture, Cooperation and Farmers
Welfare are as follows:

i. Rashtriya Krishi Vikas Yojana (RKVY)

il. Pradhan Mantri Krishi Sinchai Yojana,

iil. National Crop Insurance Programme

iv. Mission for Integrated Development of Horti-
culture(MIDH)

V. National Food Security Mission, National Mis-
sion onAgriculture Extension and Technology

Vi. Integrated Scheme on Agriculture Marketing

Vil National Mission for Sustainable Agriculture

Vi, National Mission on Oilseeds & Oil Palm

iX. Integrated Scheme on Agriculture Census and
Statistics

Microfinance Schemes for Farmers in the state of Punjab
are as follows:

i Comprehensive Crop Insurance
il. Kisan Credit Card

iii. Land Development and Irrigation
iv. Poplar Plantation Scheme

V. Horticulture and Floriculture

Vi. Camel and Bullock Cart Scheme
Vii. Aamla Development

viii. Crop Loan

iX. Agriculture Loan

X. Dairy Loan

Xi. Mai BhagoStri Shakti

Xil. Bhai Lalo Sehkari Kirt Shakti
xiil. Credit for Setting up Net House

The researcher wanted to find out the most popular
schemes among the microfinance schemes available for
farmers in Punjab. The question related to popularity
of schemes was included in the questionnaire and the
results are as follows:

Most Popular Schemes:

— Crop Loan

— Kisan Credit Card

Percentage
ocBBNEBE I3l

- Mai Bhago Scheme

OBJECTIVE 2: To find out agency with is most popular
among small and marginal farmers of Punjab helpful in
providing microfinance schemes to them.

The researcher wanted to find out the most popular agen-
cies for microfinance disbursement to farmers in Punjab.
The relevant question was included in the questionnaire
and the results are as follows:

]

* 89.1% of small and marginal
farmers receive microfinance
through Primary Agricultural
Credit Societies

Joint Liability Groups is the next
most popular agency for
microfinance disbursement with
52.9% small and marginal
farmers taking loans from it.

a oa wi L wo e
Agencies of Microfinance
OBJECTIVE 3: To study the demographics and behaviour
of Small and Marginal Farmers of Punjab towards avail-
ing of microfinance

It was important to find out the demographics of small and
marginal farmers in Punjab, hence the demographics of
respondents were studied, with respect to their average
annual income, family size, income sources, housing con-
ditions, microfinance duration and loan size. The results
are as follows:

AVERAGE ANNUAL INCOME
B Upto Rs. 60,000
BRs 60,001 to 1,20,000
@ Above Rs. 1,20,000

* 61.9% belong to the income category of
Rs.60,001 to Rs.1,20,000/- per annum

* 24.7% of the respondents belong to
income category of upto Rs.60,000

Only 13.4% of the small and marginal
farmers fall inthe income category of
more than Rs, 1,20,000/- per annum

Family Size For 76.5% of the respondents, the size

of family consists of 4-8 members.

21.3% of the respondents had a family

size of more than 8 members
w lessthané

miro8
whboe8  * Only 2.2% of respondents had a family
size of less than 4 members
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Income Sources
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Microfinance Duration

o Less than 3 years
3m5yers
8 Above S years

100% respondents have farming as
one of the income source,

74.5 % of small and marginal
famers have animal husbandry as
another income source.

The other sources of income
include rent income, wages, and
income from trade, wood cutting
and pension,

47% of small and marginal
farmers  were  availing
microfinance schemes  since
more than 5years

* 23% of the respondents were

availing microfinance schemes
since 3-5 years

30% of respondents were
availing microfinance since less
than 3 years.

Loan Size

* 41.7% of small and

marginal farmers had a
loan size of less than
Rs.30,000

368% of  the
w Below R 30,000
R oPooens bl @
mRs30, ;;n ) loan size of Rs.30,000
# Above Rs.80 to Rs.80,000

Only 21.5% of small
and marginal farmers
had a loan size of
above Rs.80,000

OBJECTIVE 4: To find out the factors those influence the
socio-economic well-being of Small and Marginal Farm-
ers in Punjab

Exploratory factor analysis (EFA) conducted on 40 items
used in the research instrument, found from literature re-
view supporting socio-economic well-being of small and
marginal farmers, to identify underlying factors.

TABLE 6: KMO AND BARTLETT’S TEST

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .830
Approx. Chi-Square 41916.506
Bartlett’s Test of Sphericity df 136
Sig. .000

KMO estimate of 0.830, exceeds the recommended minimum value of 0.6 for sample adequacy (Awang, 2010; 2012 &

Hoque et al., 2016; 2017).

The tests reveal that 89.1% of the variance is being

explained by six factors.

As the variables have been extracted to six factors, with

various factor loadings greater

than 0.5, and the

resultant component matrix has been obtained as above.

6 Factors Identified

Mm Cronbach Alpha
1 783
+ Economic Well-Being Factors: .
1, Aggregate Income I Agg_Savings T4

2. Aggregate Savings

As shown in Table7 above, 6 components have been 3, Aggregate Wealth Creation 1 05
extracted which explains the variables. The variables Agg_Health 79
with factor loading of less than 0.5 have been eliminated « Social WellBeing Factors:
and the resultant variables are shown in the Table. § ’ Ii‘gg_Educatlon 859
1, Aggregate Health

Thereafter, the naming of factors was essential to take the 2. Aggregate Education IAgg_Societal 8%
study further. 3. Aggregate Societal Relations

Overall Reliability 798
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TABLE 7: COMPONENT MATRIX

Label

Component

1

Agg Income

Eil

SI8

Ei6

788

Ei7

550

Ei8

659

Eil0

.888

Eill

.848

Eil2

992

Agg_
Savings

Esl

.646

Es2

.559

Es3

510

Es4

.659

Agg Wealth

Ewl

766

Ew4

942

Ew5

.857

Ewo6

.882

Ew7

S11

Ew8

.641

Agg Health

Shl

702

Sh2

.807

Sh3

819

Sh5

851

Shé

.561

Sh9

.651

Shl1

.584

Sh13

593

Sh15

.651

Agg
Education

Sel

760

Se2

.586

Se3

.661

Se4

.856

Se5

.673

Se6

.634

Agg Social

Ss1

S15

Ss2

743

Ss3

613

Ss4

675

Ss7

743

Ss11

.833

Ss12

175

Ss13

675

Extraction Method: Principal Component Analysis.

a. 6 components extracted.
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OBJECTIVE 5 and 6: To study the impact of micro-
finance schemes on Economic well-being and Social
well-being of small and marginal farmers in Punjab

TABLE 8: RESULT SUMMARY OF SUMMATED SCORES
S.No. Statement Result
1. Microfinance Schemes | Found to be true
Have Increased The
Income Of Small And
Marginal Farmers

11. Microfinance Schemes | Found to be true
Have Increased The
Savings Of Small And
Marginal Farmers

1i1. Microfinance Schemes | Found to be true
Have Increased The
Wealth Of Small And
Marginal Farmers

1v. Microfinance Schemes | Found to be true
Have Improved The
Health Of Small And
Marginal Farmers

OBJECTIVE 7: To study the relationship between income One Way ANOVA was used to relationship between in-
status and duration of microfinance with the factors of so- come status and duration of microfinance with the fac-
cio-economic well-being of small and marginal farmers tors of socio-economic well-being of small and marginal
farmers in Punjab.

TABLE 8: RESULT SUMMARY OF ANOVA
Hypothesis Sig. Result

Hypothesis 0la: There is no signifi- [ .067 Null Hypothesis cannot be rejected
cant difference in means of respon-
dents with varying income status and
increase in aggregate income since
availing microfinance.

Hypothesis 01b: There is no signifi- 210 Null Hypothesis cannot be rejected
cant difference in means of respon-
dents with varying income status and
increase in aggregate savings since
availing microfinance

Hypothesis Olc: There is no signifi- 071 Null Hypothesis cannot be rejected
cant difference in means of respon-
dents with varying income status and
increase in aggregate wealth since
availing microfinance

Hypothesis 01d: There is no signifi- .000 Null Hypothesis Rejected
cant difference in means of respon-
dents with varying income status with
respect to improvement in aggregate
health since availing microfinance.
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Hypothesis 01e: There is no signifi- .041
cant difference in means of respon-

dents with varying income status with
respect to improvement in aggregate
education since availing microfinance

Null Hypothesis cannot be rejected

Hypothesis 01f: There is no signifi- .083
cant difference in means of respon-
dents with varying income status with
respect to improvement in aggregate
societal relations since availing micro-
finance

Null Hypothesis cannot be rejected

Hypothesis 02a: There is no signif- .043
icant difference in means of re-
spondents with varying duration of
availing microfinance with respect
to improvement in aggregate income
since availing microfinance

Null Hypothesis Rejected

Hypothesis 02b: There is no signifi- 036
cant difference in means of respon-
dents with varying duration of avail-
ing microfinance with respect increase
in aggregate savings since availing
microfinance

Null Hypothesis Rejected

Hypothesis 02c: There is no signif- 041
icant difference in means of re-
spondents with varying duration of
availing microfinance with respect
improvement in aggregate wealth
creation since availing microfinance

Null Hypothesis Rejected

Hypothesis 02d: There is no signif- 431
icant difference in means of re-
spondents with varying duration of
availing microfinance with respect
improvement in aggregate education
since availing microfinance

Null Hypothesis cannot be rejected

Hypothesis 02e: There is no signif- 372
icant difference in means of re-
spondents with varying duration of
availing microfinance with respect
improvement in aggregate health
since availing microfinance

Null Hypothesis cannot be rejected

Hypothesis 02f: There is no signif- 079
icant difference in means of re-
spondents with varying duration of
availing microfinance with respect
improvement in aggregate societal
relations since availing microfinance

Null Hypothesis cannot be rejected

OBJECTIVE 8: To find out the correlation between in-
dependent variables (income status, duration of microfi-
nance and loan size) and dependent variables (socio-eco-
nomic well-being)

Correlation between Independent variables is found to
be lower whereas the correlation between Independent to
Dependent variable is found to be greater than 0.5 which

fulfils the assumption of correlation analysis. All the
independent variables, i.e income status, duration of
availing microfinance and loan size, are positively
correlated with the dependent variables depicting
socio-economic well being used in the study
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TABLE 9: CORRELATION BETWEEN VARIABLES OF THE STUDY

Correlations
Income | Mf |Loan | Agg Agg Agg | Agg Agg Agg
status size | Income | Savings | Wealth | Health | Education | Social
v v DV DV DV DV DV DV
1 133 002 | .608* J27* 655% | .897* J733% .604%*
Income
statusIV
Mf duration| 133 1 -017 | .553* .626%* 759% | .601* 538%* .709*
v
Loan_size .002 -.017 1 710%* .632% 702% | .818* 623* 41*
v
.608* S553*% | 710%* 1 21 . 134 244 2
Agg 608 553 710 5 357 3 05
IncomeDV
Agg J27* 626% | .632* | 215 1 -252 .039 459 444
SavingsDV
Agg 655%* J59% | .702% | 357 -.252 1 299 .055 -.143
WealthDV
.897* 601% | .818* | .134 .039 299 1 182 -.040
Agg_
HealthDV
Agg J733%* S538% | .623*% | 244 459 055 182 1 181
Age .604* 709% | .741* | 205 444 -.143 | -.040 181 1
SocialDV
**_Correlation is significant at the 0.05 level (2-tailed).

Where, Ya = Dependent Variable

a = constant

x—1= income status
b= coefficient of x1
x2-duration of loan
c= coefficient of x2
x3-loan size

d= coefficient of x3

OBJECTIVE 9: To study the relationship between in-
come status, microfinance duration and loan size availed
by small and marginal farmers of Punjab and their
socio-economic well-being.

There are six dependent variables and the impact of three
independent variables, i.e x—1- income status, x2-dura-
tion of loan, x3-loan size, are seen on dependent vari-
ables one by one using Regression.

Yi=a+bxl +cx2 + dx3
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TABLE 10: RESULT SUMMARY OF REGRESSION

S.No. Hypothesis

Sig. Result

1 Hypothesis 03a: There is
no significant impact of
independent variables, i.e
income status, duration
of loan and loan size on
dependent variable i.e Ag-
gregate Income

.000 Null Hypothesis rejected

2 Hypothesis 03b: There is
no significant impact of
independent variables, i.e
income status, duration
of loan and loan size on
dependent variable i.e Ag-
gregate Savings.

.000 Null Hypothesis rejected

3 Hypothesis 03c: There is
no significant impact of
independent variables, i.e
income status, duration of
loan and loan size on depen-
dent variable i.e Aggregate
Wealth Creation.

.000 Null Hypothesis rejected

4 Hypothesis 03d: There is
no significant impact of
independent variables, i.e
income status, duration
of loan and loan size on
dependent variable i.e Ag-
gregate Health.

.000 Null Hypothesis Rejected

5 Hypothesis 03e: There is
no significant impact of
independent variables, i.e
income status, duration of
loan and loan size on depen-
dent variable i.e Aggregate
Education.

.009 Null Hypothesis rejected

6 Hypothesis 03f: There is
no significant impact of
independent variables, i.e
income status, duration of
loan and loan size on depen-
dent variable i.e Aggregate
Societal Relations.

.000 Null Hypothesis rejected

The results depicted that there exists a relationship
between independent variables and socio-economic well-
being of farmers in Punjab. 83% variation in dependent
variable is explained by independent variable, i.e income
status, 79% variation in dependent variable is explained
by independent variable, i.e duration of microfinance; and
88% variation in dependent variable is explained by
independent variable, i.e loan size.

FINDINGS

The study was conducted to find out the impact of
microfinance schemes on small and marginal farmers of

Punjab. Most Popular Schemes identified were: Crop Loan,
Kisan Credit Card, Mai Bhago Scheme. It was found that
89.1% of small and marginal farmers receive microfinance
through Primary Agricultural Credit Societies, while Joint
Liability Groups is the next most popular agency for
microfinance disbursement with 52.9% small and
marginal farmers taking loans from it. The results are in
line with the study of Sajesh, 2013, which emphasises that
PACS and JLGs are the most popular agencies of
microfinance among farmers in Punjab.

47% of small and marginal farmers were availing
microfinance schemes since more than 5 years, 23% of the
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microfinance since less than 3 years. . The results are in
line with the research of Gupta, 2019, which shows that
older farmers are more into agriculture and are members
of PACS in larger numbers and since longer duration.

61.9% of small and marginal farmers belong to the income
category of Rs.60,001 to Rs.1,20,000/- per annum, 24.7%
of the respondents belong to income category of upto
Rs.60,000, while only 13.4% of the small and marginal
farmers fall in the income category of more than Rs.
1,20,000/- per annum.

For 76.5% of the respondents, the size of family consists
of 4-8 members, 21.3% of the respondents had a family
size of more than 8§ members. Only 2.2% of respondents
had a family size of less than 4 members which reflects a
significant large family structure in rural areas, especially
with respect to the state of Punjab.

41.7% of small and marginal farmers had a loan size of
less than Rs.30,000, 36.8% of the respondents had a loan
size 0f Rs.30,000 to Rs.80,000, while only 21.5% of small
and marginal farmers had a loan size of above Rs.80,000.
Majority of small and marginal farmers had a smaller loan
size keeping in view their purpose of loan and ability for
repayment (Kushwaha, 2009).

100% respondents have farming as one of the income
source, 74.5 % of small and marginal farmers have animal
husbandry as another income source. The other sources of
income include rent income, wages, and income from
trade, wood cutting and pension.

89.4% of small and marginal farmers in Punjab were
having their own houses, 97.9% were having pucca
houses. Every house (100%) had toilet facility. Though
10.6% people do not own a house, but they live in rented
houses which are pucca with toilet facilities available.

72.3% of them spent less than Rs.5,000/- as monthly
expenditure on household, 25.5 % of the respondents
spend Rs.5000-10,000 per month. Only 2.1% small and
marginal farmers, i.e 2.1% were having a monthly
household expenditure of over Rs.10,000. The results
confirm that as the income of the small and marginal
farmers was limited, accordingly their expenditure was
also limited.

91.5% of small and marginal farmers preferred to invest
in agricultural tools. The preference for rest of the three of
the investment, i.e investment in Gold, Fixed Deposit and
Property, was very less. The result is in consonance of the
fact that 100% of the small and marginal farmers were
having agriculture as their main occupation, and that is the
reason they want to invest in agricultural tools.

As per the result of factor analysis, it was found that 89.1%
of the variance was being explained by six factors, which
were named as: Aggregate Income, Aggregate Savings,
Aggregate Wealth Creation, Aggregate Health, Aggregate
Education and Aggregate Societal Relations. The
reliability of the constructs was tested using Cronbach’s
Alpha, whose value was found to be greater than 0.7,
considered to be ideal value.

Summated Scores Method revealed an improvement in
all the factors of socio-economic well-being of small and
marginal farmers in Punjab after availing microfinance.

Analysis of Variances (ANOVA) was used to understand
whether there is a difference in means among respondents
with varying income status and varying duration of
availing microfinance, with respect to their improvement
in socio-economic well-being. The results further revealed
that the impact on aggregate income of small and marginal
farmers was statistically greater among those availing
microfinance since duration of 3 to 5 years and more
than 5 years, compared to those respondents who were
availing microfinance since duration of less than 3 years.
Also, impact on aggregate savings and aggregate wealth
creation of small and marginal farmers was found to be
statistically greater among those availing microfinance
since duration of more than 5 years, compared to those
respondents who were availing microfinance since
duration of 3 to 5 years or less than 3 years.

Further, it was found out that there was no significant
difference in improvement in aggregate education,
aggregate health and aggregate societal relations with
respect to respondents with varying duration of
microfinance.

Regression was run to see the extent to which a variation
in dependent variable (socio-economic well-being) is
explained by independent variable (income status of
respondents, duration of availing microfinance and loan
size). The results depicted that nearly 83% variation in
dependent variable is explained by independent variable,
i.e income status. 79% variation in dependent variable
is explained by independent variable, i.e duration of
microfinance; and 88% variation in dependent variable is
explained by independent variable, i.e loan size.

MANAGERIAL IMPLICATIONS &
FUTURE SCOPE

Banks, Microfinance institutions and other credit agencies
can establish a ‘farmer friendly’ desk for handling queries
from farmers and to help them decide the schemes to opt
for depending upon their credibility and requirements.
It can help the institutions as well as farmers in delivery
of credit services and managing clients. It could provide
farmers with a conducive environment to be able to ask
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their queries without any hesitation or fear.

Farmers’societies can act as a medium to share information,
knowledge and ideas among members.Initiatives can be
taken to make available Banking Correspondents in rural
areas to assist farmers in their credit needs. They can
be appointed by commercial and cooperative banks that
could provide proper assistance to farmers with respect to
the exiting schemes, eligibility criteria, documentation
support and allied services. They can play a vital role
in explaining the terms and conditions of microfinance
schemes to farmers and enable them to opt for schemes
that are most suitable for them.
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effectiveness of organization. The Institute seeks professional excellence through ethics, passion and
perseverance.

Shri S.K. Sachdeva, a well- known name in the educational world, is the Chairman of the Institute.
Dr. S. N. Maheshwari, former Principal of Hindu College, Delhi University is its Professor Emeritus &
Academic Director while Dr. N. Malati is its Director.

The Institute runs the following programmes affiliated with Guru Gobind Singh Indraprastha University.

Programme Duration No. of Seats
MBA 2 Years 180
MBA(FM) 2 Years 60
BBA 3 Years 60
B.Com(H) 3 Years 60

The success of a professional educational Institution is evaluated and judged both on its academic
performance and the placement of its students. DIAS has been successful on both these fronts.

ACADEMIC PERFORMANCE

The students of DIAS have excelled in the University by securing top positions in MBA, MCA and BBA
programmes and have been conferred 29 Gold Medals. The following students of DIAS were awarded Gold
Medals at Annual University Convocation for standing Ist at the University Final Examinations:

MBA: Ms. Pratibha Manchanda (2000- 2002), Ms. Manpreet Kaur (2001- 2003), Ms. Silky Mahajan (2002-
2004), Ms. Kavita Sharma (2003- 2005), Mr. Rahul Gupta (2004- 2006), Ms. Priyanka Rastogi (2008 —
2010), Ms. Ruchika (2009 — 2011), Ms. Swati Jain (2012 — 2014), Ms. Niti Chopra (2013 — 2015), Mr.
Piyush Aggarwal (2016 —2018) and Ms. Shrishti Gupta (2018 - 2022)

MCA: Ms. Lovelina Massand (1999-2003), Mr. Pratham Kailash (2000-2005), Ms. Neha Garg (2003-2006),
Ms. Neha Chaudhary (2004-2007), Ms Shruti Gupta (2005-2008, Ms. Astha Goyal (2006-2009), Ms.
Kanchan Aggarwal (Batch 2007-2010, Ms. Richa Gupta (2008-2011), Ms. Sandhya Soman (2009-2005) and
Ms. Sakshi Tyagi (2010-2013).

BBA: Mr. Vikas Sharda (1999 — 2003), Mr. Salil Mahajan (2002 — 2005), Ms. Simran Khanna (2005 —
2008), Ms. Anu Jain (2016-2019)

PLACEMENT

DIAS provides excellent placement opportunities for its students in prestigious organization. Some of the
companies where our students have been placed include: Tata Consultancy Services, IBM, Nucleus
Software Ltd. , Accenture, Intersolutions, American Express , Standard Chartered, ICICI Prudential,
Infosys, Adobe , Hughes, Thomas Cook, MA spar, Quark, Syntel, BEC Foods, Grape city, NIIT, SafeNet ,
Indus Valley Partners, Capital 1Q, Federal Bank, Ernst & Young, Pepsico, Ameriprise Financials, Axis
Bank, Newgen software and many.

PRI TT T [e
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MISSION

DIAS believes in
learning to excel
and excelling to
serve. The aim
of the Institute
is to develop a
unique culture
that seeks to
scale heights of
glory through
ethics, passion,
and
perseverance.
The guiding
philosophy of
the Institute is
to enhance team
spirit, integrity,
and commitment
to serve the
cause of
humanity.
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