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Message from the
Administrator

I am indeed happy to write these few words for Spectrum,
Vol. XVII, which, as always, contains research papers and
articles written by the College Faculty. But what adds to

our joy is that this issue of Spectrum contains research 4

papers brought out by the students also. I wish to express
my sincere congratulations to all those who have contributed to this in-house journal.

St. Xavier’s is a reputed for various reasons spanning from academics, sports, and
cocurricular activities to participating in the different competitions held by other
institutions across the breadth of Goa and leaving its mark. ‘Spectrum’ focuses on the
academic work. The faculty came out with an innovative idea this year, whereby they
encouraged the students to convert their projects into research papers. This edition contains
close to 40 research papers, a milestone in the history of its publication. This will surely
give the staff and students a rich dividend in their academic pursuits, and hopefully make
research work more appealing.

Credit needs to be given to the Editorial Board for their hard work and getting a large
number of contributors. Yet, there are a few others who might not have been able to send
in their articles due to various circumstances. It would benefit everyone if their
contributions are also included. Hence, it is our earnest desire that every department,
including the self-financed, will work to make “Spectrum” a representative research-
scholars magazine embracing the whole campus. I might also remind our faculty and
students to get their work published on UGC recommended magazines and other research
journals for a wider readership and recognition.

Once again, we congratulate the editorial board, and all the contributors, both faculty and
students for this very informative and enriching journal.

God bless you all.

Fr. Tony Salema
Administrator
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From the
Principal’s Desk

The XVII edition of our College Research Journal is set for
release, and I’m extremely proud of our faculty members who
have contributed research articles on a wide range of topics, in
keeping with the true sense of the term “Spectrum”. This

multidisciplinary publication encapsulates the essence of our Institution in terms of the
prevailing scientific temperament, the thirst for knowledge and the drive for innovation.

Many of the articles are based on novel ideas, that have evolved out of serious thinking or
out of playful inventiveness from students, who worked diligently under the supervision of
their project Guides. Kudos to each of the authors and co authors!

I wish to express my sincere appreciation to the Editor, Dr. Zen Lobo for efficiently
steering his team to ensure timely completion of the tasks entrusted, to the Technical
Editors Dr Johnross Albuquerque and Dr Prachi Joshi for the structured and organised
layout of the articles and to the entire editorial team for your collaborative efforts, not
forgetting the three members of our in-house peer team who gave their valuable time and
inputs.

May this publication serve to advance research interest among our scholars and at the same
time kindle the flame of curiosity in our budding researchers.

Ursula Barreto
Acting Principal
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Unveiling "Spectrum" Vol. XVII:
A Beacon of Interdisciplinary
Research....#

It is with immense pride and enthusiasm that [ announce the official release ¥ ¥3
of "Spectrum," an interdisciplinary research journal from our institution. As the Convener of the
Research and Development Cell, it fills me with great satisfaction to witness the culmination of
countless hours of dedication, intellectual curiosity, and collaborative spirit that have brought this
journal to fruition.

"Spectrum" represents a significant milestone in our commitment to fostering a vibrant research
culture within our academic community. This journal serves as a dynamic platform, showcasing
the diverse and innovative research endeavours undertaken by both our talented students and
esteemed faculty members. In an increasingly interconnected world, the boundaries between
traditional disciplines are blurring, and true innovation often emerges at their intersections.
"Spectrum" embodies this philosophy, providing a space for ground-breaking work that transcends
conventional academic silos. We believe that by bringing together diverse voices and research
approaches, "Spectrum" will not only disseminate valuable insights but also spark new
collaborations and inspire further exploration.

A heartfelt gratitude to all the authors—students and faculty alike—for entrusting us with their
valuable work. Their contributions are the very essence of this journal, and their commitment to
excellence has set a high standard for future editions. Furthermore, I would like to acknowledge
the tireless efforts of the editorial board under the guidance of Dr. Jervin Zen Lobo, Department
of Mathematics and everyone involved in the meticulous process of bringing "Spectrum" to print.
Your expertise, critical eye, and dedication to academic integrity have been instrumental in
ensuring the quality and credibility of every published article.

"Spectrum" is more than just a collection of research papers; it is a testament to our collective
intellectual vitality and our shared vision for a future driven by informed inquiry and innovative
solutions. We encourage everyone—students, faculty, and the wider academic community—to
explore the pages of "Spectrum," engage with the thought-provoking research presented, and be
inspired by the intellectual prowess showcased within.

We look forward to the continued growth of "Spectrum" as a leading forum for interdisciplinary
discourse and a source of inspiration for future generations of researchers.

Prof. Janet Fernandes
Convener, Research and Development Cell
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From the Editor’s Desk

Spectrum 2025 — Research, Revelations,
and (Just a Bit of) Reluctance

Dear Readers, Researchers, and (Many Reluctant)
Writers,

It is with great joy — and just a hint of disbelief — that we present to you the 2025 edition
of Spectrum, the annual multidisciplinary research journal of St. Xavier’s College, Mapusa,
Goa. This year, we’ve set a new record: nearly 40 research articles! That’s right — forty.
We double-checked. And no, Al didn’t write them (we think).

The secret behind this unprecedented scholarly avalanche? A brilliant strategic idea by our
Principal, Ms. Ursula Barreto, who had the foresight (and courage) to turn the Third Year
student projects into potential research papers. It was a masterstroke in academic alchemy
— converting raw undergraduate effort into refined faculty output. Who knew students
could be such effective catalysts?

Of course, this transformation didn’t happen overnight. It took persistent nudging, a flurry
of WhatsApp reminders, more emails than we care to admit, and perhaps a few friendly
threats (we prefer the term ‘“gentle academic persuasion”). But eventually, inspiration
struck — or exhaustion — and manuscripts began to flow in.

Here’s how the numbers stack up:

o 9 papers from the Science stream — proving once again that equations can be
poetic.

o 20 from the Arts stream — because words matter (especially when they reach
the word limit).

o 4 from Commerce — balancing the books and the arguments.

J 1 from UG Self-Financing — self-financed, self-motivated!

o 3 from PG Self-Financing — because postgrads have plenty to say (and cite).

o 1 from our ever-curious Librarian — who reminded us that research starts with

knowing where the books are.

What began as an academic challenge has evolved into a celebration of original thinking,
creative expression, and cross-disciplinary curiosity. We are delighted to see so many
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members of our Xavierite community step into the world of research, some for the first
time, others with renewed vigor.

Before we close, a heart filled thanks to our Administrator, Rev. Fr. Antonio Salema who
has always cheered and motivated all staff at staff meetings, and a hearty round of applause
to our Technical Editors: Dr. Johnross Albuquerque and Dr. Prachi Joshi. Dr. Prachi
gallantly tackled papers in Indian languages written in the majestic Devanagari script,
while Dr. Johnross heroically designed a jaw-droppingly beautiful professional template
— and spent over an hour on each paper (yes, voluntarily!). He spent so much time with
the templates, that he might be eligible for residency in Microsoft Word.

A very special thanks also to the Editorial Board of Spectrum for keeping the wheels
turning smoothly, and most importantly to all our contributors — the real stars of this
show. Without your words, insights, and bravery to hit ‘send’, there would be no Spectrum,
no success, and certainly no editorial caffeine-fueled celebrations.

As we turn the pages of this year’s Spectrum, may it inspire more minds to explore,
question, write — and submit on time (fingers crossed for next year).

With gratitude, laughter, and a touch of editorial pride,

Dr. Jervin Zen Lobo
Managing Editor
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Real-Time American Sign Language Recognition using Deep
Learning: A CNN-Based Approach
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Received: 27" April 2025
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ABSTRACT

Sign language is vital for communication among deaf, mute, and hard-of-hearing communities,
but many hearing individuals are not fluent, creating a communication gap. To address this, we
developed a real-time sign language recognition system using Python, OpenCV, and Keras. The
system captures and processes sign images via a camera, applying Gaussian filtering and double
thresholding to enhance image quality. Using Convolutional Neural Networks (CNNSs) for feature
extraction, the model trained on 8,100 images and tested on 2,700 images, achieving 99.72%
accuracy within 60 minutes of training. The system effectively translates ASL gestures into text
on an OLED screen and speech via speaker in real-time with high accuracy.

1. Introduction

Communication is crucial in our lives, yet deaf and mute individuals face challenges in expressing
themselves [1]. Factors like age-related hearing loss, trauma, genetics, and congenital disabilities
exacerbate the communication gap. Sign language, such as American Sign Language (ASL), is a
prominent method, using hand gestures, facial expressions, and body language to convey thoughts
[2]. Developing an application to recognize ASL gestures can enable effective communication
between deaf individuals and those unfamiliar with sign language [3]. Technological
advancements and research in deep learning and computer vision have contributed to improving
accessibility for the deaf and mute community [4-8]. This paper focuses on recognizing ASL
gestures in real-time using a webcam, converting them into text and speech. Techniques like image
segmentation and gray algorithms enhance image processing by cropping required parts and
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compensating illumination. The system aims to bridge the communication gap, enabling seamless
interaction between ASL users and non-users through real-time translation.

1.1. Literature Survey

Extensive research has been conducted in sign language recognition. Ankit Ojha et al. [9]
developed a real-time sign-to-text and speech translation system using a webcam and CNN,
achieving 98% accuracy with a database of 1,000 gestures. Sawant Pramada et al. [10] introduced
a Binary Sign Language method to detect the number of extended fingers, achieving 90.9%
accuracy with up to 1,023 gestures. Mahesh Kumar N B [11] used MATLAB with the LDA
algorithm to convert Indian sign language gestures into text and voice format, reducing
dimensionality and noise for improved accuracy. Amrita Thakur et al. [12] employed Python-
based CNN and Hidden Markov Models to recognize gestures with training accuracy of 99.65%
and testing accuracy of 87.88%, using datasets of 32,000 training and 8,000 test images.
Rajaganapathy. S et al. [13] utilized Microsoft Kinect for gesture-to-voice conversion, identifying
human joints with 90% accuracy in tests of 100 signs. Chhaya Narvekar et al. [14] applied image
processing and Naive Bayes classification for gesture-to-speech conversion, achieving maximum
accuracy with minimal noise. Our work normalized and rescaled images to 128 pixels and utilized
CNN architecture to classify 26 ASL gestures, achieving over 99% accuracy for improved
robustness.

1.2. Neural Networks

Deep learning algorithms use neural networks to map inputs to outputs. A neural network
comprises an input layer (for numerical data like pixel values), hidden layers (where most
computations occur), and an output layer (for predictions). Information flows between layers via
specific functions, as illustrated in Figure 1.

Tegut Hidden Output
Lage Lavgy Layer

Figure 1. Simplified Neural Network.
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The tunable weight (w) and bias (b) parameters, shown in Figure 2, are crucial to deep learning.
After processing inputs, the neural network computes a loss function to assess prediction accuracy
and adjusts parameters to enhance performance.

f (Z w,z; 4 1-.)

- -~
output axon

:E:zuiz,4~b

]

activation
function

Figure 2. Primary Function in Neural Networks.

The network minimizes loss by adjusting weights and biases through backpropagation using
gradient descent, iteratively reducing the loss function to become an accurate function
approximator that maps inputs to expected outputs.

1.3. Convolutional Neural Network

Convolutional Neural Networks (CNNs) are deep learning algorithms that learn patterns directly
from data, such as identifying objects, classifications, or categories in images. CNNs reduce human
effort by automating feature detection and can contain tens or hundreds of layers, each specializing
in detecting increasingly complex image features.

1.  Convolution Layer: The initial layer extracts features from input images by applying filters
of size. It calculates the dot product between the filter and the input image, resulting in a
feature map that highlights edges and corners. This map is passed to subsequent layers to
learn more features.

2. Rectified Linear Unit (ReLLU): An activation function that improves training by converting
negative values to zero while retaining positive values, enabling only activated features to
propagate.

3. Pooling Layer: Reduces the size of feature maps to lower computational costs and prevent
overfitting. Techniques include:
o Max Pooling: Retains the maximum value in each section.
o Average Pooling: Computes the average value.
o Total Pooling: Sums all elements in a section.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 13



4.  Fully Connected (FC) Layer: Connects neurons between layers using weights and biases.
The FC layer flattens the input from previous layers to form a vector, which is further
processed before generating predictions.

5. Dropout: Prevents overfitting by randomly removing 40% of neurons during training. This
simplifies the network, reduces complexity, and enhances generalization on new data.

6.  Activation Functions: Add nonlinearity, enabling the network to model complex
relationships. Common functions include ReLU, Softmax, tanH, and Sigmoid. Softmax is
ideal for multi-class classification, while Sigmoid is suitable for binary classification.

2. Materials and Method

Our aim was to design and develop a device for ASL Recognition using image processing for
seamless communication between deaf and hearing individuals in education, heath, etc. Our
objectives are stated as follows:

1.  Develop robust image pre-processing algorithms, incorporating techniques such as grayscale
conversion, Gaussian filtering, noise reduction, and edge detection.

2. Designand implement a CNN-based model to train and recognize American Sign Language.

3. Integrate real-time ASL predictions into assistive devices to enable seamless communication
between deaf and hearing individuals in daily scenarios.

2.1. Hardware Design of ASL Recognition System

The block diagram of the ASL ~
_ A - - <! K\ /(ft:,,
recognition system is depicted in (E%F\V@/ﬁ/
Figure 3. The system incorporatesa < = =
. _{ Sign language

Raspberry Pi 4, a camera, a speaker, (' uing
and a OLED display. The camera (_  hands Raspberry Pi4d —
captures sign language gestures, .
which are transmitted to the '.—\ American Sign Language

Speech
Raspberry Pi 4 for processing. The (AsL)
Camera k (Python OpenCV & Keras) )) g

\ Text

Raspberry Pi 4 serves as the core

processing module, handling tasks
such as image segmentation, Figure 3. Block diagram of ASL Recognition System.

grayscale conversion, data training,
and testing. The project utilizes Python’s OpenCV, TensorFlow, and Keras modules to train
datasets for the recognition of alphabets from A to Z. Live sign language gestures are translated
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into both text which is displayed on OLED display and speech via speaker in real time with high
accuracy.

2.2. Software Design of ASL Recognition System

The flowchart of ASL Training using CNN and Real-time ASL Prediction are shown in figure 4
and figure 5 respectively. The various steps in training the dataset and predicting sign language
using CNN model in real-time are also explained further in details.

DATA PREPROCESSING DATASET SPLITTING CNN MODEL

- [[tin_] [ v comoutioniayer |

I
Dataset P Grayscale - Feature . - - | l’*MaIpo:]j.ng layer |
Conversion Extraction - | s ——— |

Canny Edge 1
Detector | 2* Maxpooling layer |

!

1

| Dense (units=128) & Dropout (0.4) |

| Dense (units=96) & Dropout (0.4) |
1

| Dense layer (units—64) |
1

| Dense layer (units=27) |

1

Satisfying
Result

Model Evaluation

Figure 4. Flowchart of ASL Training using CNN.

The Python script builds and trains a CNN model for ASL image classification. It preprocesses the
dataset by converting images to grayscale, resizing, and applying filters to enhance quality. The
data is split into training and testing sets, and the CNN is constructed using Keras, comprising
convolutional, pooling, and fully connected layers with dropout regularization to prevent
overfitting. The model is trained with the Adam optimizer and categorical cross-entropy loss
function. Additionally, the script saves the model and generates plots for training and validation
metrics.
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Csen D

Y
Capture Sign Language Gestures
Y
Image Pre-processing techniques

v

Text to Speech

Figure 5. Flowchart of Real-time ASL Prediction.

The Python script utilizes a pre-trained CNN model for real-time ASL recognition. It processes
webcam video input using OpenCV, isolating hand gestures with thresholding and contour
detection. The gestures are resized and normalized before being fed into the CNN model, which
outputs probabilities for 27 classes (26 letters and a space) to identify the most likely letter. The
recognized letter is displayed on the video feed, with a running string of letters updated every 200
frames (approximately every 10 seconds). Additionally, the script generates audio output of the
recognized string using the gTTS API and plays it via the playsound library.

3. Results and Discussions

This paper utilizes the American . .
Sign Language (ASL) dataset
from beingaryan/Sign-To-Speech-
Conversion, consisting of 17,113
images (12,845 for training and
4,368 for testing) with dimensions
of 128 x 128 pixels across 27
classes (A to Z and a null
character). The model, developed
in Python on the IDLE platform,
was trained for 20 epochs,
achieving 99.91% accuracy with a
training time of 135 minutes.
Reducing the test dataset to 2,700 images lowered accuracy to 99.72%, while training time
decreased to 60 minutes, as shown in Table 1. Real-time sign language predictions were obtained
in Figure 6. Despite challenges like diverse gestures, sentence structures, and the precision

Figure 6. Real-time Prediction of Sign Language.
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required for replicating hand movements. Some gestures proved difficult to reproduce consistently
during real-time testing.

Table. 1. Training Performance for different sizes of Datasets consisting of images.

Train dataset Test Dataset Total Dataset ~ Validation ~ Training Time
(images) (images) (images) Accuracy (mins)
456 *27= 12845 155*27 = 4368 17113 99.91 135
300*27 = 8100 155*27 = 4368 12468 99.80 70
300*27 = 8100 100*27 = 2700 10800 99.72 60
200*27 = 5400 155*27 = 4185 9585 99.70 45
100*27=2700 155*27=4185 6885 99.58 30

4. Conclusion

The American Sign Language (ASL) Recognition system leverages image processing to bridge
communication gaps between hearing and deaf individuals. Its development required expertise in
computer vision, machine learning, and signal processing. Using deep learning techniques like
convolutional neural networks, the model achieved 99.72% accuracy after 60 minutes of training
on 8,100 training images and 2,700 test images. With further research, the system has the potential
to revolutionize communication and support a wide range of applications, such as expanding to
global sign languages for broader accessibility and integrating with mobile devices for enhanced
convenience.

References

1.  B. Mangesh, K. Mayur and P. Rujali, “Sign Language Text to Speech Converter using Image
Processing and CNN”, International Research Journal of Engineering and Technology, Vol.
07, No. 4, pp. 609-613, 2020.

2. M. Sarfaraz T. Harish and S. Adhyan, “American Sign Language Character Recognition
Using Convolution Neural Network”, In Smart Computing and Informatics.pp.403-412,
2018.

3. K.Nimisha and A. Jacob, “A brief review of the recent trends in sign language recognition”,
in Proceedings of the IEEE 2020 International Conference on Communication and Signal
Processing, pp. 186-190, 2020.

4. 7. Sun, “A Survey on Dynamic Sign Language Recognition”, Advances in Computer,
Communication and Computational Sciences; Springer, pp. 1015-1022, 2021.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 17



10.

11.

12.

13.

14.

15.

16.

A. Wadhawan and P Kumar, “Sign language recognition systems: A decade systematic
literature review”, Arch. Computat. Methods Eng 28, pp. 785-813, 2021.

N.M. Adaloglou, T. Chatzis, |. Papastratis, A Stergioulas,G. T. Papadopoulos, V.
Zacharopoulou, G. Xydopoulos, K. Antzakas, D. Papazachariou and P. Daras, “A
Comprehensive Study on Deep Learning-based Methods for Sign Language Recognition”,
IEEE Transactions on Multimedia, vol. 24, pp. 1750-1762, 2022.

K.L. Cheng, Z. Yang, Q. Chen and Y.W. Tai, “Fully Convolutional Networks for Continuous
Sign Language Recognition,” in European Conference on Computer Vision, pp. 697-714,
2020.

Z. Niu and B. Mak, “Stochastic Fine-Grained Labeling of Multi-state Sign Glosses for
Continuous Sign Language Recognition”, in European Conference on Computer Vision, pp.
172-186, 2020.

A. QOjha, A. Pandey, S. Maurya, A. Thakur and Dayananda, “Sign Language to Text and
Speech Translation in Real Time Using Convolutional Neural Network™, International
Journal of Engineering Research & Technology, pp. 191-196, 2020.

S. Pramada, D. Saylee, N. Pranita, N. Samiksha and A. S. Vaidya, “Intelligent Sign
Language Recognition Using Image Processing”, IOSR Journal of Engineering, pp. 45-51,
2013.

M. Kumar, “Conversion of Sign Language into Text,” International Journal of Applied
Engineering Research, 13: pp. 7154-7161, 2013.

A. Thakur, P. Budhathoki, S. Upreti, S. Shrestha, S. Shakya, “Real Time Sign Language
Recognition and Speech Generation,” Journal of Innovative Image Processing, pp. 65-76,
2020.

S. Rajaganapathy, B. Aravind, B. Keerthana, M. Sivagami, “Conversation of Sign Language
to Speech with Human Gestures”, In Proceedings of 2nd International Symposium on Big
Data and Cloud Computing, pp. 10-15, 2015.

C. Narvekar and S. Mungekar, A. Pandey, “Sign Language to Speech Conversion Using
Image Processing and Machine Learning,” International Journal For Technological Research
In Engineering Volume 7, Issue 12. pp. 7229-7223, 2020.

S. Rajan, R. Nagarajan, A. Sahoo and M. Gowtham Sethupati, “Interpretation and
Translation of American Sign Language for Hearing Impaired Individuals using Image
Processing”, International Journal of Recent Technology and Engineering, pp. 415-420,
2019.

O Vedak, P. Zavre, A. Todkar and M. Patil, “Sign Language Interpreter using Image
Processing and Machine Learning”, pp. 1907-1909, 2019.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 18



Spectrum
(ISSN: 2348 — 4322)

B RESEARCH ARTICLE

Pharmaceutical Industry and Pharmacies in Goa: A Case
Study of Union Pharmacy at Mapusa

Blanche Rosalina Christalina Socorro Fernandes e Mascarenhas

TYBA Project Students 2024-2025 Batch, Department of Electronics, St. Xavier’s College,
Mapusa, Goa 403507, India.

Correspondence: Blanche Mascarenhas (Blanche.M@xavierscollegegoa.ac.in)
Received: 29" April 2025

Keywords: Pharmaceutical | Pharmacy | Third Generation | Reputation

ABSTRACT

Objectives: The paper aims at creating awareness among its readers about the pharmaceutical
industry and pharmacies in Goa. It also aims at providing knowledge about Union Pharmacy at
Mapusa as an ideal business option.

Methodology: The students have used primary as well as secondary sources of data collection.

I. Introduction

The origin of pharmaceuticals can be traced back to ancient civilization. The late 19th and the
earlier 20th centuries saw a dramatic transformation in the pharmaceutical industry. Union
pharmacy at Mapusa with its hands-on approach not only filled a crucial gap in healthcare but also
strengthened the trust and loyalty of his customers, laying the foundation for his pharmacy’s
success.

I1. History of Medicine in Goa

Herbal formulations, dietary recommendations and therapeutic practices like Panchakarma even
though their understanding of modern anatomy and physiology was limited. Tribal community
used own medicinal knowledge, using forest plants and roots for healing.

I11. Pharmaceutical Production in Goa
Currently, there are over 7000 small-scale industrial units with the presence of more than 150 large
and medium-scale industries employing over 25,000 people directly or indirectly.

IV. Pharmacies in Goa
Salcete in South Goa has the highest number of pharmacies followed by Bardez and Tiswadi in
North Goa. On the other hand, Dharbandora has the lowest number of pharmacies followed by
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Sanguem in South Goa. The total number Pharmacies in North Goa is 591, whereas it is 397 in
South Goa. The total number of pharmacies across both districts amounts to 988.

V. Economic Profile of Union Pharmacy at Mapusa

In 1964, the Union Pharmacy was started at Mapusa a bold journey by starting a new pharmacy
despite having no prior knowledge about medications relying on the expertise of a few doctors and
guidance from medical professionals to ensure the safe dispensing of drugs. Union pharmacy in
Mapusa has a strong reputation among its customers and is a viable form of career.

V1. Conclusion

The pharmaceutical companies not only seek profits and financial gains while also giving
importance to society. Union Pharmacy has been dynamic and adaptable to changing trends in the
market. Hence, it is running successfully for several years since its inception.

Introduction

The origins of pharmaceuticals can be traced back to ancient civilizations. Early societies including
the Egyptians, Greeks, and Romans had a sophisticated understanding of medicinal herbs and
therapeutic concoctions. These early practitioners, considered the forerunners of modern
pharmacists. A turning point in pharmaceutical development occurred in the 18th century. The late
19th and early 20th centuries saw a dramatic transformation in the pharmaceutical industry,
characterized by the synthesis of new drugs, such as aspirin, and the emergence of pharmaceutical
companies dedicated to research and development. The 20th century revolutionized healthcare,
significantly improving human health and life expectancy. Today, the pharmaceutical industry is
defined by extensive R&D investments, strict regulatory oversight, patent-driven innovation, and
globalization.

While Pharmacy is both an art and a science, focusing on the preparation and distribution of
medicines from natural, synthetic, and other sources for the prevention and treatment of diseases.
It involves identification, selection, pharmacological action, and formulation of drugs to ensure
their safe and effective use.

History of Medicine in Goa

Before the arrival of the Portuguese, Goa followed ayurvedic traditions which were influenced by
ancient Indian medical texts like the Charaka Samhita and Sushruta Samhita. Vaidyas in Goa were
respected local healers who treated common diseases with herbal remedies and ointments relying
on ancestral recipes. They used herbal formulations, dietary recommendations and therapeutic
practices like Panchakarma even though their understanding of modern anatomy and physiology
was limited. Tribal community used own medicinal knowledge, using forest plants and roots for
healing.

A significant milestone occurred in 1563 when Jewish physician based in Goa, published
Coloquios dos Simples e Drogas e Cousas Medicinais da India, a work that synthesized European
and Indian medical knowledge, gaining widespread acclaim in Europe. They introduced European
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medicinal practices, including the use of exotic herbs and alcohol-based tinctures. They also
brought elements of Unani and Arabic medicine, which were prominent in their trade networks.
The Jesuits and other missionaries established hospitals and dispensaries, blending Western
medicine with local Ayurvedic and herbal traditions. This fusion led to the development of unique
home remedies in Goan households, combining Indian and European medicinal knowledge.

Traditional Goan households used herbal infusions, coconut oil-based treatments, and spices like
turmeric, ginger, and black pepper for common ailments. The Kaadhas (herbal decoctions) were
commonly prepared to treat colds, fevers, and digestive issues. Coconut, kokum, and medicinal
plants like Aloe vera, Ashwagandha, and Brahmi were widely used.

Goa later became home to Asia’s first modern allopathic medical institution, the Goa Medical
College and Hospital, established in 1842 in Panaji under the original name Escola Medico
Cirurgica da Goa.. In parallel with European medicine, traditional Indian healers, or Vaidyas,
played a key role in healthcare, utilizing herbal treatments passed down through generations and
commanding significant public respect. Unani medicine, though practiced on a smaller scale, also
contributed to Goa’s medical landscape, with notable practitioners such as Abu Ali Hussein ben
Abdullah ben Sina, who had previously served as personal physician to Emperor Akbar.

Pharmaceutical Production in Goa

The small state of Goa, in India, is also a major pharmaceutical producer in the country with an
annual production of over Rs. 2000 crore. Goa supplies around 11% of the nation's total
pharmaceutical production, or one-tenth of all pharmaceuticals made there. This surely explains
the strict regulations and standard of quality maintained in Goa which matches the highest global
quality standards. Currently, there are over 7000 small-scale industrial units with the presence of
more than 150 large and medium-scale industries employing over 25,000 people directly or
indirectly. About 81 pharma manufacturing units in Goa are licensed. The pharmaceutical industry
in Goa is experiencing a sharp rise in competitiveness, and the local entrepreneurs operate in a
turbulent and intricate market environment.

A range of well known Indian pharmaceutical companies like Ranbaxy, Pfizer, Cipla, Cadila,
Lupin, Sanofi, Dr Reddy's Laboratories, Glenmark Pharmaceuticals, Unichem Lab, FDC, Indoco
Remedies have invested huge funds in setting up their plants in Goa. Further, multinational
companies like Wyeth, Merck etc are known world-over for their standards in the world and seem
to be attracted to Goa and are expanding their operations on account of better infrastructure and
logistics with adequate government support .

Unichem’s Goa plant is located at Pilerne, which is about 12 Km from the capital city Panjim.
Built in 1997, it caters to Unichem’s export market. The Goa plant is consistently meeting the
Current Good Manufacturing Practices (cCGMP) guidelines, WHO and other statutory requirements
including zero water discharge criteria. This plant has been rigorously inspected, inter alia, by

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 21



USFDA and MHRA on a regular basis as it caters to the majority of the European and American
markets.

Geno Pharmaceuticals Ltd. was founded in December of 1975, in a joint venture with the Goa’s
Economic Development Corporation and private shareholders.

Glenmark was established in 1977 by its Founder Emeritus Late Mr. Gracias Saldanha. Glenmark
entered the dermatology market with the launch of ‘Candid cream’. Dermatology is a key focus
area for Glenmark even today, for both formulations and novel drug discovery worldwide.

Table I. Number of Pharmacies in Goa.

Sr. No. Taluka No. of Pharmacies District
1. Bardez 227
2. Tiswadi 140
3. Ponda 116
4, Pernem 46 NORTH GOA
5. Bicholim 43
6. Sattari 19
7. Salcete 262
8. Mormugao 75
9. Quepem 33
10. Canacona 16 SOUTH GOA
11. Sanguem 7
12. Dharbadora 4
Total 988

Source: Unstarred LAQ no. 057, annexure A for North Goa and South Goa.

Pharmacies in Goa

Pharmacy can be classified into three kinds:

1.  Community Pharmacy — Also known as retail pharmacy, this is the most familiar type, where
pharmacists provide medications and healthcare advice to the public. Community
pharmacists play a crucial role in ensuring proper medication adherence and promoting the
safe and effective use of medicines.

2. Hospital Pharmacy — Found in hospitals, medical clinics, and nursing homes, hospital
pharmacies manage medication regimens for patients in collaboration with healthcare
professionals. Hospital pharmacists oversee drug administration, participate in clinical trials,
and compound personalized medications when necessary.

3. Industrial Pharmacy — This branch is tied to the pharmaceutical industry and involves
research, production, packaging, quality control, marketing, and sales of pharmaceutical
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goods. Industrial pharmacists may work as company representatives, advocating for their
products and educating healthcare providers about their benefits.

Table | provides data on the number of pharmacies in Goa, categorized by district and taluka.
North Goa consists of Bardez, Bicholim, Pernem, Sattari, Tiswadi, and Ponda, while South Goa
includes Mormugao, Canacona, Dharbandora, Quepem, Sanguem, and Salcete. Among these,
Salcete in South Goa has the highest number of pharmacies followed by Bardez Taluka.

Economic Profile of Union Pharmacy at Mapusa

In 1964, the Union Pharmacy was started at Mapusa a bold journey by starting a new pharmacy
despite having no prior knowledge about medications relying on the expertise of a few doctors and
guidance from medical professionals to ensure the safe dispensing of drugs. In those early days, it
was an innovative approach to meet the needs of his customers. Since ready-made medications
were not always readily available, medicines were prepared at home using basic equipment and
ingredients sourced from trusted suppliers following precise formulas provided by medical
professionals to prepare customized remedies. This hands-on approach not only filled a crucial
gap in healthcare but also strengthened the trust and loyalty of customers, laying the foundation
for his pharmacy's success.

Overcoming his initial lack of knowledge, he focused on learning the basics of pharmacy
operations and building relationships with trusted suppliers. His commitment to quality service
and ethical practices gradually earned the trust of customers, turning his humble venture into a
reliable healthcare hub for the local community.

As the years passed, his son, with formal education in pharmacy and a vision to modernize
operations, introduced new technologies and expanded the range of services offered. He upheld
his father’s values of integrity and community service while adapting to the evolving demands of
the healthcare industry. Under his leadership, the business grew into a trusted name in the region,
serving generations of families and becoming a symbol of dedication and progress.

At present, the legacy of the pharmacy is carried forward by the grandson, who holds a diploma in
pharmacy. As the third-generation custodian of the family business, he has seamlessly blended
tradition with modernity. With his formal education and years of hands-on experience, he has
introduced innovative practices such as digital record-keeping amongst other digital features to
cater to the needs of a tech-savvy generation. He remains deeply committed to the principles laid
down by his grandfather, ensuring that customer trust and ethical practices remain at the core of
the business. Under his stewardship, the pharmacy continues to thrive as a trusted healthcare
provider, honoring its rich history while embracing the future.

It generates direct employment to 32 persons with women was a majority and with educational
qualifications from SSC to Graduation to D Pharm and B Pharm. Some newly recruited while
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some have been employed 5 years back while a few over 5 years earning a salary of Rs.10000,
10000 to 15000, and above 15000 respectively.

The pharmacy offers a wide range of products including Herbal healthcare items, Ayurvedic and
Homeopathic medicines, Cosmetics and it has a separate section for pet care products including
food. Customers have mentioned that prices are reasonable.

Union pharmacy in Mapusa have a strong reputation among its customers mainly on account
humble staff, wide range of products and pet care section. Customers have praised its service the
staff is very friendly and knowledgeable with good communication skills. The quality of products
have also been commended with customers appreciating the variety of items available. The
pharmacy earns 10,00,000 while the Income Spent is 7,00,000. Hence, a Profit of 3,00,000 of
which 150000 is invested in savings by the owner.

Conclusions

Though the pharmaceutical industry has grown in recent years, its evolution from medicinal herbs
and concoctions to tablets and pills can be traced back to ancient European knowledge. This
dramatic transformation in the pharmaceutical industry is due to the various improvements in
technology which in turn helps in developing new medicines. The pharmaceutical companies not
only seek profits and financial gains while also giving importance to society. It has brought about
improvements in health conditions and immunity against various diseases thus promoting
longevity. The pharmaceutical sector, which experiences intense rise in competitiveness, generates
a lot of employment while also encouraging entrepreneurship among locals. Union Pharmacy has
been dynamic and adaptable to changing trends in the market . Hence, it is running successfully
for several years since its inception.

References

1.  Books
Richmond, L., Stevenson, J., & Tuurton, A. (Eds.) (2003). The Pharmaceutical Industry: A
Guide to Historical Records. Routledge, Aldershot: Ashgate.

2. Journal
Borkar, Gitanjali (2004) “Pharma in Goa, Challenge and Issue”, GUCCI Bulletin Vol. No.
9, Sept.

3. Website

https://margcompusoft.com/m/pharmacy-software-in.-goa
https://diplomatist.com/2021/07/15/pharma-manufacturing-in-goa
https://pib.gov.in/PressReleasePage.aspx?PRID=1739466
https:www.heraldgoa.in/amp/story/business/in-business/pharma-sector-providing-
life-support-to-goa%E2%80%99s-economy-/152867.

o

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 24


https://margcompusoft.com/m/pharmacy-software-in.-goa
https://diplomatist.com/2021/07/15/pharma-manufacturing-in-goa
https://pib.gov.in/PressReleasePage.aspx?PRID=1739466

Spectrum
(ISSN: 2348 — 4322)

B RESEARCH ARTICLE

Study of Voltage Variation in Capacitance to Voltage
Convertors

D. N. Lobo | Swapnija Arondekar | Tejaswi Dewasthali | Prathamesh Mahale
Department of Physics, St. Xavier’s College, Mapusa, Goa 403507, India.
Correspondence: D. N. Lobo (lobonanc@gmail.com)

Received: 29" April 2025

ABSTRACT

In this paper we present a practical capacitance to voltage convertor circuit for measuring capac-
itance over a linear voltage range. We present two methods for measuring capacitance as a function
of voltage namely the direct capacitance to voltage convertor and the indirect capacitance to
voltage convertor.

PACS numbers: capacitance to voltage convertors

1. Introduction

Capacitance is an important parameter in electronics and used in numerous electronic
devices [1-5]. Capaci- tive transducers use the conversion of a capacitance - to - voltage (C/V)
conversion in transducers and are used for measurement of blood pressure, acceleration,
displace- ment, moisture of material and component concentration in multi component fluids.
The inputs to these capaci tance based sensors are physical parameters like pressure,
acceleration, displacement etc. The resulting change of the iput parameters result in the
change of capacitance and are measured as a function of voltage.[6-9] In the design of the
direct or indirect C/V converters, a lot de- pends on the quality of designed C/V converter
like:

Nonlinearity

Resolution

Sensitivity

Accuracy

Stability

Reliability

Generated total output noise

Cost
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Unfortunately, a lot of recent research in this field do not take into consideration all of the
above requirements which may lead to erroneous C/V conversion, caused by poor reliability,
short - term stability, bad linearity or low accuracy. Our project deals with experimental
analysis of C/V converters taking into accounts all of the above requirements as practically
possible.

Our work proposes a simple method, which can easily integrate capacitance measurement by using
a frequency to voltage converter using the National Semiconductor IC Code LM2917,
which creates a linear relationship be- tween small changes in capacitance and the output volt-
age. We have also analyzed various other capacitance to voltage convertors using Op-amp and
IC555.

2. Experimental

2.1. Conventional Direct C/V

The conventional impedance bridge, as described by [10], is shown in Figure 0. A square - wave
generator E;, drives the network with a frequency f, and the output voltage V,, is given by the
following equation,

[Eif RRL(R+2R1)(C1—C2)]

I/O = R+Rj, (1)
5 :_]ECI R
= Vo
D; i
Ry
E :—lecr
N (a)
p—1—M
Dy IC] D,
Dy l Dy
Vo i 5
1 B
L L
= = "
(b) =

Figure 1. Conventional Direct C/V measurement (a) Twin Bridge circuit using resistors (b) Modified twin
Bridge: replacement of resistors with diodes.

To improve the design flexibility and reduce the power consumption, the resistor R and R; Fig.
1(a) are usually replaced by two diodes (Fig. 1(b)).
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The diode quad circuit is a modification of the conventional C/F converter shown in Fig.1(b). It is
based on using commercially available matched diode quads which simplifies the circuit and
improves its stability. Although, the diode quad circuit is an improved derivation of the circuit in
Fig.1(b), it has the following disadvantages:

I. The full - scale output range is limited due to non-linearity and gain roll-off.

ii. The sensitivity and resolution of this circuit is reduced due to effects of diodes stray
capacitances and elements interconnection.

iii. The electronic circuit, which recovers the measured capacitance Cx from the voltage
Vo is not simple. This decreases the accuracy of Cx measurements (caused by error
propagation) and reliability of the designed system.

Iv. It needs two square signal sources which increases the cost of the C/V converter.

Capacitance to Voltage Variation
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Figure 2. Plot of C (uF) vs o/p V(volts) for circuit in Fig.0.

The plot of variation of C (uF) vs o/p V(volts) for circuit in Fig.0 is almost linearly increasing
straight line.

2.2. Direct C/V Convertor

The previously discussed two methods were published in literature [5] for directly conversion of
capacitance to voltage. These methods have many drawbacks. This is why a decision was taken to
design a simple, precise and reliable C/V converter free from previously discussed disadvantages
as shown in Fig. 3.

If a sinusoidal signal V;,, is applied to the input terminals of the capacitive voltage divider as shown
in Fig. 2, then the output voltage V,,,; can be given by:

C
Vout(rms) = Vin(rms) ClTxCx 2)
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where C, is the measured capacitance while C1 is a fixed capacitance.

||
]
L]
)

Figure 3. Circuit diagram of the proposed C/V converter (capacitive voltage divider).

Of course, the linearity of this circuit is depending directly upon the ratio C,/(C; + Cy). Thus, in
order to achieve good linearity, the fixed capacitance C; must be at least ten times bigger than the
measured C,. If this condition is achieved then equation 2 is reduced to:

Cx
Voutrms) = Vinrms) * o (3)

Therefore, the measured capacitance Cx, can be expressed as:

C
Cx = Vout(rms) * Vin(rlms) (4)
If,C; and V;,, are known and have fixed values. Thus, if we assume that C; /Viy-ms) = a, then
Cy=ax Vout(rms) )

Equation 5 implies that the proposed C/V converter has a linear characteristic between the
measured capacitance Cx and its output voltage (Vout). Moreover, in comparison with the
previously discussed conventional C/V converter, this circuit is cheaper, more reliable and has
better stability.

The output signal (V{4 of the capacitive voltage divider is sinusoidal signal. The measured
capacitance is proportional to the root mean square (rms) value of the output voltage (Eq.5). Thus,
to simplify the electronic recovering of the capacitance using Eq. 5, this AC voltage must be
converted into DC voltage that will represent the Vo, rms). OF course, the designed AC/DC
converter must be precise and accurate. Thus, the classical bridge rectifier circuit cannot be used
because a voltage drop of 1.4V occurs across the diodes. Moreover, the output voltage of any
rectifier circuit is directly proportional to the average value but not to the rms value of its input
voltage. So, these problems must be taken into consideration during the design of AC/DC
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converter, otherwise an erroneous results may occur. To overcome these problems, a new AC/DC
converter is proposed (Fig. 3). In this circuit, the capacitor C is a rectifier filter while the identical
diodes D1 and D2 form a half-wave rectifier and these diodes are arranged in a way in which no
drop in the output voltage of the capacitive voltage divider across these diodes will occur.
Furthermore, the value of R1 and R2 were selected to ensure that the proposed AC/DC converter
gives a DC output equals to the Vout(rms) of the capacitive voltage divider. Thus, the proposed
converter is a precise one because there is no loss of the output signal of the capacitive voltage
divider during its conversion into DC.

The complete circuit diagram of the designed C/V converter is shown in Fig. 4. The input stage of
the circuit in Fig. 4 is a sine wave oscillator with an oscillation frequency f=1.5 kHz and 5V
amplitude. This circuit can be easily integrated to obtain a miniature 1C C/V converter.

T H Dg

222K0 Vi (d0) =V, (rms)

Vo Rl —|_
VN B -
(Fromcapactive 1K J:_E_ 100KF
voltage divider) =

Ry 268000
L

Figure 4. Circuit diagram of designed AC to DC convertor.
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Figure 5. Circuit diagram of the complete proposed C/V converter.

The circuit in Fig. 4 has been experimentally tested for different ranges of C,. The results are show
in Fig. 5. It is easy to see that the output voltage is linear.
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Capacitance to Voltage Variation
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Figure 6. Plot of C (uF) vs o/p V(volts) for circuit in Fig.2.

We decided to test the linearly of the output voltage for a range of input frequencies for the circuit
in Fig. 4 Clearly, from Fig. 6 the desirable frequency range to be used is 1000 to 2000 Hz.

Frequency to Voltage Variation
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Figure 7. Plot of Frequency (Hz) vs o/p V(volts).

2.3. Indirect C/V Convertor

The indirect conversion of capacitance-to-voltage is based on conversion of capacitance changes
into frequency or time periods. However these indirect C/V converters have many troubles. First,
the output frequency, which is proportional to the measured capacitance, cannot be easily
converted into voltage if it is necessary. Second, the control of switches requires a relatively
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complex electronic system. This is why attempt has been made to study the problem of indirect C
- to - V conversion. This study was lead to design a linear, accurate, simple, reliable and cheap
C/V converter. The simplest way to convert the capacitance to frequency can be done by using the
555 timer in the a stable mode (Fig. 6), [18]. The output frequency of 555 timer in case of operation
in the a stable mode is given by equation 6.

_ 1.44
Cext*R1+2R;

(6)

Therefore, if R; and R, are fixed resistors then the frequency f will be function of measured
capacitance C,,; only. Thus the change in the capacitance C,,; will cause a change in the output
frequency f of 555 timer. This frequency can be converted into voltage using the linear frequency-
to-voltage (F/VV) LM2917 converter [19]. Unfortunately, the capacitance-frequency (C-F)
characteristic curve of 555 timers is nonlinear (Fig.7). So, it does not easy to recover the measured
capacitance by simple analog electronic system which increases the complexity and decreases the
reliability of the designed C/V converter.

*¥ec
R 4 8
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L T e 1 == 001 LF

Figure 8. Circuit diagram of 555 timer configured as C/F converter

To eliminate these disadvantages, a simple and linear C/V converter is built using the LM2917 as
C/V converter instead of its usual use as F/V converter. This is made possible by building an
external square-wave generator using the 555 timer with f=1136 Hz that drives the LM2917 and
connecting RC elements with LM2917 that ensure its operation as C/V converter (Fig. 8.). Then,
the obtained circuit is experimentally tested and the obtained C-V characteristic curve is shown in
Fig. 8.
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Figure 9. The indirect Capacitance-to-Voltage Converter using LM2917.
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Figure 10. Variation of Capacitance-to-Voltage using IC LM2917.

3. Results and Discussion

The C/V convertors shown in Fig 1, 5 and 9 were experimentally verified by plotting the variation
of output voltage with capacitance. The output voltage of circuit in Fig 1 and 3 were linear for a
limited input capacitance range. Moreover, for circuit if Fig 5, the frequency of the astable

multivibrator should be between 1000 to 2000hz range for stable characteristics as seen from plot
in Fig 7.

The reliability of the measurments could not be measured experimentally. However, the
probability of fault occurrence in the proposed direct C/V converters is less than the conventional
C/V converters. The stability of the proposed and conventional C/V converters was also
experimentally evaluated. This was done by making use of a digital millivoltmeter connected at
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the C/V converter output to measure the drift of converter output voltage during a certain period
of time.

4. Conclusion

From the experimental investigations discussed previously, it can be concluded that the designed
C/V converters have many advantages over the conventional C/V converters such as long-term
stability, simplicity, good sensitivity, high linearity and reliability and low cost.

Our C/V convertors can be used to convert the capacitance change of a capacitive transducer into
voltage or a capacitance of discrete capacitors into voltage with better accuracy and linearity than
the conventional C/V converters. Moreover, the designed direct or indirect C/V converters do not
require other circuits to convert capacitance to voltage. But, the published C/V converters such as
impedance bridge or diode quad circuit require additional electronic circuits such as square-wave
oscillators and a complex system for recovering the capacitance from the output voltage of these
C/V converters which increases the cost and decreases the reliability of these C/V converters in
comparison with the proposed converters. Furthermore, the suggested converters can be easily
adapted for different applications because the selection of components that appear in these
converters is simpler than the conventional converters. It may be noted that our C/V convertors
also exhibit good stability in measurement cycles.
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ABSTRACT

Grassroots leadership is fundamental to rural development in India, where panchayats serve as the
cornerstone of local self-governance. This study investigates and compares the leadership styles
and development strategies in six villages of North Goa—three coastal (Anjuna, Candolim,
Morjim) and three hinterland (Camurlim, Paliem, Corgao). Using a mixed-method approach that
includes structured surveys and in-depth interviews with 57 elected panchayat representatives, the
research explores how regional contexts influence leadership behaviour, development priorities,
and governance effectiveness. The findings reveal that coastal leaders are more inclined towards
participatory and transformational leadership styles, shaped by tourism-induced challenges, while
hinterland leaders tend to adopt bureaucratic and traditional methods, responding to agrarian and
infrastructural concerns. The study concludes with recommendations for region-specific
leadership training, greater financial autonomy for panchayats, and strengthened community
engagement to improve rural governance outcomes in Goa.

1. Introduction

Leadership at the village level significantly shapes developmental outcomes, especially within
India’s decentralized governance framework under the Panchayati Raj system. In Goa, a state
marked by stark geographic and economic diversity, coastal areas experience tourism-induced
commercialization, while hinterland regions remain predominantly agrarian. This divergence
creates unique governance challenges that require context-sensitive leadership approaches.

The coastal belt, particularly villages like Anjuna and Candolim, faces the repercussions of rapid
urbanization, environmental degradation, and land-use conflicts arising from unchecked tourism.
In contrast, hinterland villages such as Camurlim and Paliem grapple with declining agricultural
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productivity, inadequate infrastructure, and youth migration. This study aims to understand how
local leadership styles adapt to these region-specific demands and how these adaptations shape
developmental strategies and governance effectiveness at the grassroots level.

2. Objectives

This research is guided by the following objectives:

To compare leadership styles in selected coastal and hinterland villages of North Goa.

To analyze the relationship between leadership style and governance outcomes.

To assess region-specific developmental challenges and leadership responses.

To offer recommendations to strengthen local leadership capacities and participatory
governance.

e

3. Literature Review

Leadership is widely regarded as a central determinant of governance quality. Bell (2018) posits
that political leadership is not merely a function of individual charisma but is deeply influenced
by institutional settings and cultural expectations. Kane and Patapan (2015) further argue that
leadership in democratic contexts is shaped, empowered, and limited by the imperative of
participatory legitimacy and public accountability.

At the local governance level, Theakston (2017) underscores the role of bureaucratic leadership in
ensuring procedural consistency and institutional stability. However, this form of leadership can
sometimes inhibit innovation, especially in settings that demand adaptive and people-centered
approaches. Within the Goan context, Fernandes (2015) highlights the evolution of local
governance in tourism-intensive areas like Anjuna, revealing how demographic shifts and
economic transitions have influenced panchayat responses to development imperatives.

These theoretical perspectives form the foundation for this study’s analysis of leadership diversity
across Goa’s coastal and hinterland villages.

4. Methodology

4.1. Area of Study

The research was conducted in six villages in North Goa, representing both coastal and hinterland
areas. The coastal villages include Anjuna, Candolim, and Morjim, while the hinterland villages
comprise Camurlim, Paliem, and Corgao. These sites were selected based on geographical
diversity and socio-economic contrasts.
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4.2 Sampling and Respondents

The study engaged 57 respondents in total, comprising 41 current panchayat members, 14 former
members, and two panchayat secretaries. The selection was purposive, ensuring representation
from both coastal and hinterland contexts, as well as gender and experience diversity.

4.3. Data Collection

Primary data were collected through structured questionnaires and semi-structured interviews that
explored leadership behaviour, decision-making patterns, and governance challenges. Secondary
data sources included government reports, panchayat records, books, and reputable online
platforms related to rural governance and local development.

4.4. Data Analysis

Quantitative data was utilised to provide statistical analysis, while qualitative data were examined
and organized into key themes. This dual approach allowed for a detailed understanding of
leadership styles, regional challenges, and development strategies adopted by panchayat
representatives.

5. Results and Analysis

5.1. Leadership Styles Observed

The study observed that leadership styles in coastal villages largely leaned toward participatory
and transformational models. Leaders in Anjuna, Candolim, and Morjim emphasized inclusive
decision-making, regular citizen interaction, and proactive environmental management. Their
governance reflected an awareness of the socio-ecological pressures arising from mass tourism
and a desire to respond adaptively.

On the other hand, leaders from hinterland villages—Camurlim, Paliem, and Corgao—
demonstrated a preference for bureaucratic and traditional leadership. Their governance
approaches were structured, compliance-driven, and often reliant on administrative hierarchies.
This style was shaped by the need to manage declining agriculture, infrastructural gaps, and limited
financial resources. In a few cases, leadership tendencies shifted toward authoritarian or laissez-
faire models, especially when leaders experienced burnout or administrative overload.

5.2. Governance and Developmental Priorities

The developmental focus of coastal panchayats centered around environmental sustainability,
regulation of tourism, and infrastructure to manage waste and traffic. Leaders reported frequent
engagement with issues related to coastal erosion, land disputes, and local resistance to zoning
policies.
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In contrast, hinterland panchayats prioritized agricultural revival, water conservation, rural
education, and road connectivity. Leaders worked within tight budgets and focused on basic needs,
often relying on state schemes and public works programs to support their objectives.

5.3. Challenges Faced

Coastal leaders highlighted recurring issues such as land-use conflicts, ecological degradation, and
opposition from stakeholders resistant to tourism regulation. These challenges were worsened by
competing interests in land and resource allocation.

Hinterland leaders cited poor infrastructure, limited financial autonomy, and declining agricultural
engagement as persistent obstacles. The lack of youth interest in village governance and migration
to urban areas further strained development efforts.

5.4. Community Engagement

Community engagement mechanisms differed significantly across regions. Coastal leaders often
supplemented Gram Sabha meetings with digital tools like WhatsApp, social media updates, and
virtual consultations to maintain continuous dialogue with constituents. This blended model of
engagement enabled broader outreach, particularly among youth and migrant populations.

In the hinterland, leaders relied primarily on traditional forms of interaction such as Gram Sabha
meetings and interpersonal communication. While this approach fostered close-knit community
ties, it occasionally limited broader participation due to logistical or social constraints. Both groups
acknowledged the need to enhance inclusivity, especially concerning women, youth, and
marginalized communities.

6. Discussion

The findings reinforce the argument that effective leadership is context-dependent. In coastal
villages, leadership emerged as more participatory and adaptive, shaped by the complexities of
tourism, commercialization, and environmental risk. Leaders in these settings were more inclined
to embrace innovative governance tools and collaborative planning.

Conversely, hinterland leaders, operating within resource-scarce environments, adopted leadership
models rooted in hierarchy, routine, and procedural adherence. While this approach ensured
administrative order, it often lacked the flexibility required to address evolving developmental
challenges. This aligns with Kane and Patapan’s (2015) assertion that democratic leadership must
negotiate between public responsiveness and institutional constraint. Additionally, Theakston’s
(2017) analysis of bureaucratic leadership helps explain the slower pace of reform and innovation
in hinterland governance.
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7. Recommendations

7.1. Leadership Training

There is a need for tailored leadership development programs. Coastal panchayat members would
benefit from training in sustainable tourism management, environmental governance, and digital
civic engagement. Such training would enhance their ability to address tourism-related
externalities while maintaining ecological balance.

Hinterland leaders require training in agricultural innovation, infrastructure planning, and the
mobilization of local resources. Enhancing their technical and administrative capacities can
improve service delivery and grassroots development planning.

7.2. Financial Autonomy

To ensure more effective governance, both coastal and hinterland panchayats must be granted
greater financial autonomy. In coastal areas, localized revenue streams such as eco-tourism taxes
or user fees for tourism services could provide much-needed funding for infrastructure and
environmental initiatives. Hinterland panchayats could promote cooperative farming, skill
development, and micro-enterprise support to diversify income sources and reduce reliance on
state assistance.

7.3. Community Inclusion

Encouraging inclusive leadership is essential. Institutional mechanisms should support the
political participation of women, youth, and marginalized communities through leadership quotas,
mentorship programs, and civic education. Strengthening participatory institutions like Gram
Sabhas and piloting digital village assemblies can further deepen democratic engagement.

7.4. Sustainable Development Planning

In coastal areas, developmental strategies must include stricter land-use regulations, sustainable
zoning, and the implementation of coastal conservation programs. For hinterland regions, planning
should focus on improved irrigation, enhanced transportation networks, and employment schemes
that discourage outmigration and revitalize local economies.

8. Conclusion

This study underscores the significance of contextual factors in shaping leadership styles and
developmental strategies within Goa’s diverse rural landscape. Leadership at the grassroots level
is not uniform; it is moulded by the social, economic, and ecological environments in which it
operates. Coastal panchayats tend to adopt adaptive and participatory leadership styles suited to
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their dynamic, tourism-driven contexts. In contrast, hinterland panchayats employ more
bureaucratic and conservative approaches reflective of agrarian and infrastructural challenges.

To improve rural governance, it is imperative to invest in region-specific leadership training,
institutional capacity building, and participatory mechanisms that empower communities. Future
research could expand on this study by examining the long-term impact of leadership interventions
or by conducting comparative studies in other Indian states with similar rural-urban divides.
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ABSTRACT

Nationalism sustains on a constructed high culture. The homogenisation of culture and
standardisation of identities is fundamental to nation-making movements. Indian nationalism
exploited Hindu-centric artefacts and cultural material to generate the idea of India, formulate
singularity within multiplicity, and uniformity within complex plurality. It was the intellectual
exercise to merge sacred and secular, as well as reformism and revivalism.

Introduction

The epistemology of nation and nationalism has remained a matter of scholarly discussion since
the 20th century. While primordialism and perennialism consider that nations are ancient entities,
modernists assert that the nation and nationalism are products of modernity. Though the ideology
of nationalism first emerged in Europe and was later exported to the colonial regions of Latin
America, Africa, and Asia, the intelligentsia of these colonial countries, especially India,
customised the discourse of nationalism to suit the sociocultural necessities and historical realities
of the region. Hence, Indian nationalism is termed as a derivative discourse; it is the amalgamation
of Western rationalism and indigenous sentimentalism. This article explores Ernest Gellner’s
conception of nation and nationalism and attempts to depict Indian nationalism as the
homogenisation of culture.

Gellner on Nation and Nationalism

Ernest Gellner, in his acclaimed work Nations and Nationalism, argues that nations are not natural
entities, nor do they have any historical existence. Rather, nationalism is a product of modern
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conditions, and industrialisation played a fundamental role in the construction of nationalities.
‘Nationalism is primarily a political principle, which holds that the political and the national unit
should be congruent’ (Gellner, 1983, p. 1). Nation, in simple terms, is a culturally homogeneous
community, and this homogeneity is largely constructed or cultivated by the hegemonic class. All
communities, large or small, in their natural condition, are plural in terms of vernacular, culture,
customs, and beliefs. But the nationalist discourse articulated by nationalist intellectuals
contributes to the homogenisation of the community, either by the unification of closely linked
identities to postulate monoculture or by the persecution of heterogeneous social traits often
connected with minorities. Hence, nationalism is a socio-political populist movement driven
towards the standardisation, homogenisation, and centralisation of culture. The homogenous
culture presents the community as a nation and legitimises the territorial statism.

Gellner argues that nationalism is an ideology which asserts that the borders of the culture and
state should be congruent with each other. However, the expectations of national and political
amalgamation may not be compatible with historical realities. A nation-state might contain all its
nationals and yet include some outsiders as well, basically belonging to a different culture or
nation. And in another case, it might fail to include all its members, as some of its members may
come under the territory of a different state. The congruence factor also holds that the ruler and
ruled must belong to the same community (Gellner, 1983, p.1). Hence, nationalism has dual
objectives. Firstly, to erase the culture of the non-nationals and impose the majority culture on
them through education, banal nationalism, and forced assimilation. Secondly, to resist the
government or the king, if found not to belong to the nation or the national community.

Gellner analyses the origin of nationalism within the context of industrialisation. He argues that in
the pre-modern era, societies were particularly agrarian, and the masses or peasantry did not share
culture with the elite class. The societies were horizontally divided, and the masses and elites
lacked cohesion. In the absence of the centralised state and ubiquitous bureaucracy, neither the
language nor the culture was standardised and uniformised. The state lacked a connection with the
grassroots. Rather, villages were self-sustaining and semi-autonomous communities. With the
spread of industrialisation, new towns and urban centres came into existence. Labour from rural
areas moved to towns in search of durable employment. Since the labour force came from diverse
backgrounds, they began to face communication barriers in the absence of a common vernacular,
which in turn started to impact industrial production. The state played a crucial role in overcoming
communication barriers. The state-run schools replaced the linguistic diversity with the
standardised language.

The education system in industrial societies has been largely generic. The generic and semi-
vocational education enables industrial production, helps in record maintenance through
bureaucracy, and cultivates fraternity and political solidarity among urban labourers and elites
(Gellner, 1983, p. 27). These schools and their standardised education instil high culture among
people and develop context-free language, contributing to the growth of nationalistic communal
consciousness. Hence, Gellner argues that it is not a nation that gives birth to nationalism, but it is
nationalism which gives birth to a nation.
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Gellner analyses the shift from agrarian societies to industrial societies within the continuum of
wild cultures and garden cultures. The culture of agrarian societies was like a wild species that
evolved naturally, thrives without external aid, is strong and sturdy, and contains genetic diversity.
Agrarian culture lacks any considerable connection with the state. On the other hand, the culture
of industrial societies is like a hybrid species, artificially constructed or cultivated through
selective breeding. These cultures are standardised and homogenised, but inherently fragile, and
need continuous support of the state for their survival (Gellner 1983, pp. 50-52). Through
nationalist songs, flags, emblems, festivals, language, bureaucracy, and education, these cultures
are protected and promoted. Hence, nationalism is the movement for the homogenisation of culture
and the amalgamation of culture and state.

Indian Nationalism and Homogenisation of Culture

Indian nationalism is a derivative discourse and evolved under modern conditions. India, as a
civilisation, is highly heterogeneous in terms of vernaculars, customs, religious beliefs, and
philosophies. The idea of India as a nation-state evolved during British colonialism. The English-
educated middle-class intellectuals constituted the people who articulated the entire discourse of
Indian nationalism. This bilingual class was introduced to Western thought and European
nationalist movements through English education. Using the European discourse, they formulated
the idea of the Indian nation and adapted nationalist philosophy to Indian conditions. This part
attempts to analyse how the Indian nationalists fostered homogenisation in socially heterogeneous
India to legitimise the imagination of a nation.

Indian nationalists were influenced by European nationalist, liberal, and democratic thought. The
thoughts of Rousseau, Mill, Locke, etc, inspired them, and they were aware of Cavour, Mazzini,
Kossuth, and Bismarck (Khare, 1989, pp. 537-538). Under British colonisation, indigenous folks
first generated a sense of political or territorial belongingness. The British bureaucracy, railway
network, centralised administration, and the state-sponsored education cultivated a sense of
integrated community among Indians. Within the framework of pan-India political consciousness,
the middle-class intelligentsia exploited cultural artefacts to develop a national culture and
fabricate homogeneity. Based on the idea of Mother Germania and Mother Russia, the idea of
Bharat Mata was formulated. Abanindranath’s painting of Bharat Mata personified the nation, and
in the coming years, the nation and the divine combined. For a vague and absurd conception of the
nation, the idioms and symbols accelerate the mass imagination.

Since the local cultures were vibrant and complex to replace, the national culture was developed
by elevating Hinduism as a national religion and national culture. This transition within politics
and religion came to be known as neo-Hinduism and political Hinduism (Schlensog, 2007, p. 161).
The utilisation of Hinduism to shape nationalist ideology communalised the discourse and
alienated the Muslims. Sen (2002) argues that the ‘return to culture and traditions’ promoted
parochialism and denounced multiculturalism. Aryan theory was postulated to cultivate the
sentiments of racial unity. Indians were projected as Aryans who migrated from the Northern
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hemisphere to India. They were ‘passive and meditative, concerned with religion and philosophy’
(Thapar, 1996, p. 5). Hindu nationalism started to operate both inside and outside the Congress,
which made the Muslims sceptical of the objectives of Congress and thus started to alienate
themselves from the activities of the Congress (Gould, 2005, p. 39).

To strengthen the notion of a homogenous community, the demand was put forth for a national
language, resulting in the Hindi-Urdu controversy. Raja Shivprasad, the advocate of the Hindi
language and Nagari script, argued that to ‘read Persian is to become Persianised, all our ideas
become corrupt and our nationality is lost...” (Gupta, 2001, p. 4294). The nationalists declared the
mother tongue as the essential element of national culture, which needed to be protected from
external intrusion. The nationalists made °..it a cultural project to provide its mother tongue with
the necessary linguistic equipment to enable it to become an adequate language for modern culture’
(Chatterjee, 1999, p. 7). The Brahminic culture was elevated as national culture, and the subaltern’s
culture was ostracised. ‘The performance cultures of hereditary musicians—Dalits and Muslims
in particular—were rendered vulgar or dishonourable in the process to assert the cultural
hegemony of high castes’ (Ajotikar, 2021, p. 109).

The nationalist sentimentalism entered even the forum of art and architecture.

...Ravi Varma's paintings also fed into the central concerns of Indian nationalism... they selected from these
‘classics' a particular set of lyric and romantic themes in keeping with its aesthetics of 'high art’; they located
‘culture’ and 'tradition’ in certain iconic images of Indian womanhood...(Thakurta, 1991, p. WS94).

Aloysius notes that cultural nationalists shaped Hindu identity through a Brahminical lens,
portraying the subcontinent as a Hindu civilisation (Aloysius, 2017, pp. 152-153). The Cow
became the symbol of the emerging Hindu nation, and vegetarianism was associated with national
culture. However, historical records suggest that Hindu vegetarianism grew with Jainism and
Buddhism's influence, and as Krishna's worship grew, the cow became sacred, and cow slaughter,
a serious sin (Simoons & et al., 1981, pp. 122-123; Pal, 1996, pp. 53-54).

Conclusion

Hindu nationalism was fundamentally an upper caste’s attempt to homogenise and hegemonize
the Brahminic culture to protect hereditary privileges. The standardisation efforts received a major
challenge from Dalit-Bahujan and Muslim leadership. While the former aspired for social
revolution to achieve social egalitarianism, the latter aimed to protect Islamic culture. Muslim
nationalism lost its fervour with the partition of India. In independent India, the discourse of
nationalism and democracy is transforming within the dichotomy of cultural nationalism with the
Hindu state and cosmopolitan nationalism with secular democracy.
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ABSTRACT

The increasing burden of fish processing waste presents both an environmental challenge and a
valuable opportunity. This study explores the extraction of collagen from the scales of Lates
calcarifer, a widely consumed fish in Goa, and investigate its sustainable applications in cosmetics
and biotechnology. The extracted collagen underwent characterization through UV-Vis and FTIR
spectroscopy. The purified collagen was successfully used to fabricate biodegradable face masks
with polyvinyl alcohol (PVA), which were tested for its biodegradability and UV protection
ability, demonstrating superior performance over commercial face masks. The results highlight the
potential of fish scale collagen as a sustainable alternative to porcine collagen in high-value
applications, addressing both ecological and industrial concerns.

1. Introduction

The global seafood industry, while pivotal in nutrition and economy, generates substantial waste,
with up to 70% of the biomass discarded during processing (Coppola, et al., 2021). Among these
by-products, fish scales are typically disposed of without consideration for their latent value,
leading to environmental pollution and resource inefficiency (Qin, et al.,, 2022). Recent
biotechnological advances have highlighted the potential of fish scales due to their rich collagen
content. Collagen, a structural protein found in skin, bones, and connective tissues, plays an
integral role in cell scaffolding, wound healing, and maintaining skin elasticity (Wu, Liu, Liu, &
Wang, 2017). It is predominantly composed of glycine, proline, and hydroxyproline arranged in a
triple-helix structure, particularly Type | collagen, the most abundant form in vertebrates
(Ignat'eva, et al., 2007).
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Fish-derived collagen offers several advantages over its porcine counterpart. It is associated with
a lower risk of zoonotic disease transmission, has fewer religious and cultural restrictions and
utilizes low-cost waste materials (Rajabimashhadi, Gallo, Salvatore, & Lionetto, 2023). The
extraction process from fish scales is not only eco-friendly but also yields collagen with high
biocompatibility and bioactivity. This aligns with current trends in regenerative medicine, tissue
engineering, and cosmetics where biodegradable, non-toxic, and sustainable materials are
preferred (Khan & Khan, 2013).

In particular, Lates calcarifer (commonly known as barramundi or chonak), a commercially
important fish species in Goa, presents an ideal candidate due to the abundance of scales generated
from local fish markets. This study aims to extract and characterize collagen from its scales and
apply it in preparing biodegradable cosmetic face masks. These applications not only illustrate the
scientific viability of fish collagen in product development but also promote sustainable waste
management practices. The work thus contributes to both environmental preservation and the
advancement towards green biotechnology (Bhagwat & Dandge, 2016).

2. Materials and Methodology

Materials: Fresh scales of Lates calcarifer (Barramundi/ Chonak) were collected from Mapusa
fish market, Mapusa, Goa (15.5882°N. 73.8130°E). The chemicals used in this experiment were
laboratory grade NaCl, EDTA, Tris—HCI buffer, acetic acid, PVA, vitamin E, glycerine, ethanol.

Methodology

2.1. Extraction of Collagen

Fish scales were weighed, washed in distilled water and soaked in 10% NaCl solution for 48 hours
to remove unnecessary proteins on the surface and stored at 4°C. For the demineralization process,
the scales were transferred in 0.5mol/L EDTA solution at pH 8 and kept undisturbed in the
refrigerator for 96 hours followed by soaking of scales in 0.05M Tris—HCI buffer at pH 7.5 for 48
hours. The scales were then washed three times with cold distilled water (Ikoma et al., 2003).

2.2. Purification via dialysis

The demineralised scales were treated with 0.5M acetic acid at pH 2.5 for 48 hours (Chuaychan et
al., 2015). The insoluble part of the scales was filtered and to this filtrate, 0.9M NaCl was added
to induce salting out of collagen (Bhagwat & Dandge, 2016). The precipitate was centrifuged at
9,000 RPM for 30 minutes at 4°C to obtain a pellet. The pellet was dissolved in 0.5M acetic acid
and stored in the refrigerator at 4°C. The dissolved pellet was transferred in dialysis membrane
(HiMedia Dialysis membrane-50) and dialysed against chilled 0.1M acetic acid for 48 hours,
changing the buffer after every two hours (Chuaychan et al., 2015). The purified Collagen was
stored in polypropylene centrifuge tubes at -18°C for further use.
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2.3. Characterization of purified protein

2.3.1. UV-Visible Spectroscopy: The purified protein was dissolved in 0.5M acetic acid and
analysed using UV-Visible Spectrophotometer (OPTIZEN 3220UV) in the range of 200nm to
300nm to detect the presence of collagen, maintaining 0.5M acetic acid solution as blank (Jafari,
et al., 2020)

2.3.2. FTIR analysis: The purified collagen was spread on a crystal disc and observed for its
functional group peaks using the Thermo Fisher Scientific Model: Nicolet iS5 FTIR unit. The
spectra were acquired over the range of 400-4000cm™ (Jafari, et al., 2020)

2.4. Preparation of collagen face mask

For the preparation of face masks, 5g of PVA were dispersed in beaker containing distilled water,
2mL of the purified collagen, vitamin E, glycerine, ethanol and kept over a magnetic stirrer at 60°C
to get 100ml of homogenised mixture. The mixture was uniformly poured over cleaned petri-plates
and kept in a dust free environment overnight (Raju, 2022).

2.5. Biodegradability assessment

A 3 x 3 cm piece of commercial collagen face masks and extracted collagen face mask with 5%
PVA were used to test its biodegradability. The pieces were weighed and buried in petri plates
containing 45g of dry soil. They were observed for the duration of five days by checking its weight
each day.

2.6. UV shielding efficiency of face masks

An overnight grown E. coli culture suspension was spread plated on five petri plates. Petri plate A
was kept as control, petri plate B was kept uncovered, petri plate C was covered with glass plate,
petri plate D was covered with commercial face mask and petri plate E was covered with face
mask prepared from extracted collagen with 5% PVA. All five petri plates were exposed to UV
light for 20 minutes and kept in incubator for 24 hours. The next day, the plates were checked for
microbial colonies.

3. Results and Discussion

3.1. Extraction and purification of collagen

The extraction of collagen from Lates calcarifer scales using acid treatment followed by
purification via dialysis yielded approximately 10 mL gelatinous collagen from 100g fish scales.
The visual appearance of a translucent gelatinous mass after dialysis indicated minimal
contamination and a successful yield. The sequential treatment steps using NaCl, EDTA, and Tris-
HCI ensured inorganic matter was removed without denaturing the collagen protein.

3.2. Characterization of extracted protein sample
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3.2.1. UV-Visible Spectroscopy: UV-Vis spectroscopic analysis of the purified collagen showed a
maximum absorbance peak at 235 nm, characteristic of Type I collagen. The UV-Vis peak at 235
nm is indicative of the presence of the polypeptide bonds and associated chromophores within the
collagen structure (Jafari, et al., 2020).

s ns 145 13 lex n Py 45 Jus
Wavelength (nm)

Figure 1. UV-Visible spectrum of extracted Collagen.

3.2.2. FTIR: FTIR spectroscopy exhibited key functional peaks: a broad peak around 3425 cm™
corresponding to O-H stretching, and another at 1629.97 cm™ associated with amide I (C=0
stretching vibrations), confirming the presence of collagen-specific functional groups. FTIR
analysis provided further confirmation by detecting amide bond vibrations specific to the triple-
helix configuration of collagen molecules. The amide | peak is particularly important, as it is
sensitive to the secondary structure of proteins (Jafari, et al., 2020). The presence of alcohol
compound impact the stability and aggregation behaviour of Collagen in solution (Xu et al., 2021).
Within the Collagen triple-helix, aromatic residues are relatively rare but they play a specialized
role in higher order structure and function, accelerating the aggregation of triple-helical peptides
and affecting their biological activity (Bhagwat & Dandge, 2016)
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Figure 2. FTIR spectrum of extracted Collagen

Table I. FTIR absorbance frequencies of extracted collagen samples.

Frequency range  Wavenumber (cm™) Group Compound class
3900-3400 3550-3200 O-H stretching Alcohol
1900-1400 2000-1650 C-H bending Aromatic
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3.3. Preparation of collagen face mask

The incorporation of collagen with PVA resulted in bio-
composite films with promising mechanical properties. The
5% PVA mask was deemed more suitable for cosmetic
application due to its lightweight and flexible nature. PVA's
hydrophilic property combined with collagen’s elasticity
produced a biocompatible material ideal for skin-contact
applications

Figure 3. Overnight dried Collagen
3.4. Biodegradability assessment face mask with 5% PVA.

Day 3 Day 4 Day §

Figure 5. A and B are petri plate with soil sample containing Collagen face mask with 5% PVA. C and D
are petri plate with soil sample containing Commercial face mask.
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Table 11: Weights of Collagen face mask with 5% PVA and Commercial Collagen face mask over a
duration of five days.

Weight (g)
Sample
Day0 Dayl Day2 Day3 Day4 Dayb5
Collagen face mask with 5% PVA (A) 0.047 0.039 0.033 0.03 0.028 0.027
Collagen face mask with 5% PVA (B) 0.028 0.022 0.021 0.021 0.019 0.019
Commercial Collagen face mask (C) 0.04 0.04 0.038 0.038 0.038 0.037
Commercial Collagen face mask (D)  0.022 0.022 0.022 0.022 0.022 0.021

In reference to Table II, a significant weight reduction was observed in the 5% PVA collagen face
mask (~43% loss over five days) compared to minimal degradation in commercial alternatives
(~7.5%). The significant weight loss of the collagen-PVA composite mask reflects its superior
biodegradability, highlighting its environmental advantages over conventional synthetic masks.

(Janssens-Baocker et al., 2024).

3.5. UV shielding efficiency of face masks

The UV protection ability of the Collagen face
mask with 5% PVA was evaluated against
commercial face mask by inoculating UV-
sensitive E. coli on agar plate. After UV
exposure, the nutrient agar plate E covered with
the Collagen face mask with 5% PV A exhibited
approximately 154 bacterial colonies. In
contrast, the plate D covered with the
commercial face mask showed approximately
64 bacterial colonies, indicating partial
penetration of UV light.

UV protection assays using E. coli revealed
enhanced shielding by the 5% PVA mask over
its commercial counterpart, indicated by a
higher number of surviving bacterial colonies
post UV exposure. This suggests that the
collagen’s aromatic amino acids may contribute

Figure 4: (A) Control, (B) uncovered Petri
plate, (C) Petri plate covered with glass, (D)
Petri plate covered with commercial Collagen
face mask, (E) Petri plate covered with prepared
Collagen face mask with 5% PVA after
overnight incubation.

to absorbing harmful UV radiation, thereby offering protective benefits when incorporated into

cosmetic products.
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4. Conclusion

This study successfully demonstrates the valorization of fish scale waste through the extraction
and application of Type | collagen. The collagen obtained from Lates calcarifer scales was
effectively characterized and utilized in biodegradable face masks preparation with enhanced UV
protection and environmental friendliness. These results establish fish collagen as a sustainable,
functional resource with immense potential in cosmetics and green bioprocesses. AS
environmental pressures and demand for biodegradable materials grow, such initiatives will be
crucial in promoting circular economy strategies and reducing bio-waste footprints.
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ABSTRACT

This paper presents a critical appreciation of The Adventures of Feluda by Satyajit Ray, focusing
on the series’ unique contribution to children’s detective fiction in India. The study explores Ray’s
successful blending of detective fiction with the conventions of children’s literature. Through a
detailed examination of character development, particularly of Feluda, Topshe, and Lalmohan
Babu, the paper highlights the moral clarity, cultural specificity, and intellectual engagement that
define the series. At the same time, the paper addresses notable omissions within the series,
including the minimal representation of female characters, subdued depictions of violence, and the
absence of romantic or psychological complexity. These elements, while limited in scope,
contribute to the series’ child-friendly tone and enduring appeal. Ultimately, this study recognises
Satyajit Ray’s The Adventures of Feluda as a significant work of Indian children's literature that
encourages critical thinking while fostering cultural pride.

Introduction

Detective fiction and children’s literature are two distinct genres, one that is characterised by
suspense, logic, and crime-solving, the other by whimsical storytelling and moral lessons. Satyajit
Ray’s The Adventures of Feluda skilfully merges these genres to create compelling detective
fiction tailored for younger audiences. This paper critically examines Ray’s work, focusing on the
narrative structure, character dynamics, stylistic choices, and notable omissions that define the
series.
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Detective Fiction Meets Children’s Literature

Detective fiction traditionally revolves around a central mystery, often a crime, solved through
logic and keen observation. Children’s literature, on the other hand, thrives on imagination, moral
lessons, and relatability. Satyajit Ray’s Feluda series blends these elements seamlessly, creating
stories that are both mentally engaging and age appropriate.

Unlike adult detective fiction, which delves into psychological depth and complex plots, children’s
detective fiction simplifies narratives, uses straightforward clues, and maintains a tone of
adventure rather than darkness. Ray’s writing respects the boundaries of children’s literature while
introducing its readers to the rigors of deduction and reasoning.

While Satyajit Ray is more widely known for his cinematic work, his literary contributions,
particularly in Bengali children’s fiction, are equally remarkable. He revived Sandesh, a Bengali
children’s magazine, where the Feluda stories first appeared. The series, written in Bengali and
later translated by Gopa Majumdar, offers young readers a culturally rich and intellectually
stimulating experience devoid of explicit violence or adult content.

The Cast of Characters

Ray’s characters play a vital role in shaping the narrative. At the core is Pradosh C. Mitter, better
known as Feluda, a 27-year-old detective from Kolkata. Feluda embodies physical fitness,
intelligence, and moral integrity. He records observations in a coded blue notebook, showing a
methodical approach to crime-solving. In ‘The Anubis Mystery’, Feluda showcases his exceptional
investigative and sharp observational skills, which are evident when he notices the faint scent of
sandalwood and the unusual design on the mummy case. Feluda's calm and composed demeanour,
even in the face of danger, is noteworthy. His wide reading, calm demeanour, and ethical principles
make him an aspirational figure for young readers.

His 14-year-old cousin, Topshe, serves as both his assistant and the narrator. Topshe’s perspective
grounds the stories in adolescence, providing a relatable lens for the audience. For instance, in
‘Tintoretto’s Jesus’, he is very keen to find out more details of the lost painting. His attention to
detail enriches the story. While waiting at Princep Ghat, he observes, “I could not see anyone at
all, except boatmen in little boats on the river.” His observation reflects a strong sense of
awareness, an essential quality for investigations. His character evolves through the series, gaining
analytical skills and emotional maturity.

Lalmohan Ganguly, or Lalmohan Babu (pen name Jatayu), adds humor and eccentricity. A crime
writer himself, his exaggerated ideas and timid bravery offer comic relief while occasionally aiding
in investigations. His humour comes naturally from his personality. He is dramatic and very
lovable. His clumsy yet sincere attempts at heroism create some of the series’ most memorable
moments. Despite his quirks, Lalmohan Babu is loyal and resourceful, rounding out the trio.
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Supporting characters like Uncle Sidhu, the encyclopaedic advisor, and a rotating cast of clever
antagonists enhance the narrative. Ray’s villains, like Maganlal Meghraj and others, are
multifaceted, motivated by greed, revenge, or obsession. Their complexity adds depth to the
mysteries, challenging Feluda’s intellect.

Narrative Style and Structure

Ray employs simple, accessible language that appeals to both children and adults. His stories,
originally published serially, follow a consistent structure akin to Freytag’s Pyramid: exposition,
rising action, climax, falling action, and denouement. The narratives often begin with the
characters on vacation or receiving a mysterious invitation, progressing into investigations where
clues unfold gradually. Ray uses real settings like Kolkata, Darjeeling, and Gangtok, providing
geographical and cultural context. The cultural specificity is enriched through references to local
newspapers, festivals, and historical anecdotes.

Dialogue plays a significant role in exposition. Through conversations between Feluda and
Topshe, readers are introduced to complex ideas in an understandable way. For example, in ‘“The
Curse of the Goddess’, after reading the diaries of Mahesh Chaudhary, Feluda discusses the codes
which he finds in them with Topshe and Lalmohan Babu as well. This dynamic is instrumental in
maintaining the story’s accessibility.

Ray’s inclusion of everyday Bengali brands and customs anchors the stories in familiarity,
particularly for Bengali readers. Brands that were in daily use and staples, such as Bata footwear,
Binaca oral hygiene products, and Charminar cigarettes. The colloquial tone and cultural markers
like Durga Puja and Bengali idioms strengthen reader engagement and cultural identity.

Thematic Omissions and Gender Representation

A critical aspect of the Feluda series lies in what it omits. Female characters are largely absent or
play minor roles. When present, women are passive, reinforcing traditional gender norms. This
lack of female representation aligns with the broader trend in Bengali adolescent literature (Kishor
Sahitya), which often excludes the perspective of young girls (Kishori Sahitya). When women do
appear, they are often relegated to passive or supportive roles. For instance, in ‘The Anubis
Mystery’, female characters like Maya and Mami exist merely as background figures with no
active contribution to the central mystery. Similarly, in ‘The Disappearance of Amber Sen’, Mrs.
Sen is depicted as warm and caring, while Runa, Amber Sen’s niece, is characterised by her
innocence and admiration for Feluda. These characters lack agency, reinforcing traditional gender
roles rather than challenging them. Ray defended this choice by citing the need to maintain the
“cleanliness” of the stories, avoiding romantic subplots or adult themes. However, this rationale
has been critiqued for equating female presence with sexualization, limiting the potential for more
inclusive storytelling.
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The stories also tone down violence. Crimes are mostly non-graphic cases of theft, deceit, or
murder presented with minimal detail. The emphasis is on intellectual problem-solving, not
physical confrontation. However, instances of violence do occur, albeit sparingly. In ‘Murder in
the Mountains’, Mr. Majumdar is stabbed in the chest, and Feluda experiences a near-fatal fall into
a gorge. Similarly, in ‘Peril in Paradise’, a large stone is hurled at Feluda, and Mr. Mallick is
murdered. Yet, these acts of violence are presented with minimal graphic detail, ensuring the
stories remain appropriate for younger audiences.

Moreover, Ray avoids complex psychological themes common in adult detective fiction. His
antagonists are driven by tangible motives like wealth or revenge, avoiding exploration of moral
ambiguity or existential crises. Similarly, Feluda’s character lacks romantic entanglements or
emotional backstories, keeping the focus tightly on the plot.

Cultural and Historical Layering

Ray uses setting not merely as a backdrop but as a narrative device. His depiction of places like
old Calcutta or Sikkim includes historical trivia and cultural insights, often woven into the mystery
itself. This not only enriches the story but also educates readers about Indian heritage. For example,
in The Secret of the Cemetery, Feluda explains the origin of “Fancy Lane” as derived from “phansi”
(hanging), tying the name to colonial history. In Trouble in Gangtok, Ray contrasts Indian and
Tibetan cultures, offering a glimpse into the socio-political landscape of Sikkim before its
integration into India.

Conclusion

Through The Adventures of Feluda, Satyajit Ray introduced generations of children to the world
of detective fiction. His stories combine the thrill of mystery with cultural familiarity, moral
clarity, and educational value. The simplicity of language, strategic narrative structure, and vibrant
characters make the series accessible and enjoyable for young readers.

At the same time, Ray’s conscious omissions around gender, violence, and psychological
complexity, spark important discussions about inclusivity and representation in children's
literature. These choices both define the series’ distinctive tone and reveal its limitations.

Nevertheless, The Adventures of Feluda remains a pioneering work in Indian children’s detective
fiction. It not only provides an indigenous alternative to Western narratives but also invites readers
to appreciate the ingenuity of Indian storytelling. As more readers rediscover Ray’s literary legacy,
the blue notebook of Feluda continues to inspire curiosity, critical thinking, and a love for stories
rooted in both logic and culture.
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ABSTRACT

Imagination plays a significant role in adolescent development and shaping how teenagers
perceive the world and their place in it. Genres such as fantasy, mystery, and adventure captivate
the teen imagination, providing an outlet for self-expression, exploration of complex emotions,
and escapism. In today's world, the popularity gained by fanfiction about the supernatural, which
often evolves into novels and eventually movies, is quite significant. This paper explores the allure
of these genres from a teen perspective through the lens of books such as the Twilight series and
The Vampire Diaries, analysing how they allow teens to navigate their internal and external
worlds. It also examines how these genres help teens confront fears as they search for an identity
of their own. Using vampires and the gothic as the focus, this paper discusses their influence and
enduring appeal to teenagers.

Introduction

Transcending time and cultures, vampires have become a staple in folklore and age-old myths.
From the eerie tales of Dracula to the portrayal of vampires as misunderstood heroes, their
representation has evolved significantly. Naturally, the concept of vampires has not limited itself
to the world of folk stories alone. In contemporary fiction (1990—present), there has been a
remarkable surge in the popularity of vampires in popular culture, especially among teenage
audiences. Works like The Twilight Saga (2005) and The Vampire Diaries (2009) have given rise
to a type of vampire that is both mysterious and relatable, while exploring young adults' desires,
struggles, and fears.

The evolution of vampires from terrifying and gruesome creatures to romanticised and even
idolised figures, especially among adolescent girls, is truly fascinating. Once symbols of evil,
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death, and the supernatural, vampires now represent rebellion, eternal youth, and forbidden love—
themes that deeply resonate with a young audience just beginning to explore their own identities.
This paper, "Bite of Imagination: Vampires in Modern Fiction and Their Impact on Teenage
Identity,” explores the evolving role of vampires in modern fiction and how deeply the fangs of
their impact run on teenage identity, serving as escapism.

The vampire myth finds its roots in ancient folklore, with the figure appearing in various forms
across different cultures. From Eastern European legends of the blood-drinking undead to the
Mesopotamian myth of Lilith, vampires were initially feared for their ability to drain life and
vitality. The 1897 publication of Bram Stoker’s Dracula, however, cemented the vampire's place
in Western literature. Stoker painted the creature as both seductive and horrifying. Contrary to
popular belief, the notion that Dracula was the first novel to feature a vampire is a common
misconception. In reality, the first vampire was a female character crafted by Sheridan Le Fanu in
his novel, Carmilla (1872).

Stoker’s Dracula (1897) represented a dark force that threatened the morality of the Victorian age,
bringing forth anxieties about sexuality, foreign invasion, and disease. The fagade of charm and
sophistication, while feeding on the blood of the innocent, shaped the public image of vampires
for decades to come. However, as society modernised, so did the vampire. The feared monster
evolved into a more complex, morally grey hero, allowing for a deeper exploration of themes such
as identity, desire, and the human condition. It is this very shift in the portrayal of the vampire that
captivates the teenage audience today.

Adolescence is a pivotal stage of self-discovery, often marked by emotional turbulence and a quest
for identity. Young individuals find themselves grappling with complex emotions and societal
expectations. Therefore, it is no secret that during such times, one’s imagination plays a vital role
in determining how to navigate life around them. It is through this lens that teenagers interpret
their experiences and build self-concepts. Supernatural genres and their popularity, particularly
those featuring vampires, became a cultural phenomenon. James B. Twitchell notes that Sheridan
Le Fanu's Carmilla and Bram Stoker's Dracula... introduced what has become a dominant theme
in twentieth-century vampire lore- the vampire as the "love-them-and-destroy-them™ adolescent
male fantasy (Twitchell).

It is the very allure of dangerous love interests, who promise both desire and destruction, that has
made vampires such loved figures in media, both written and visual. The surge of vampire fiction
in the 21% century can be largely attributed to The Twilight Saga (2005), an immensely popular
vampire narrative devoured by millions of primarily female adolescents all over the world (Dresen)
written by Stephenie Meyer. This series catapulted and reshaped the vampire genre by introducing
a love story that resonated with teenagers. Meyer’s Twilight transformed the feared monster into a
romantic hero struggling with his feelings and desires. The story, set in high school, intertwines
themes of immortality, forbidden love, and the yearning for eternal youth. The saga’s protagonist,
Bella Swan, is a relatable teenage girl drawn to supernatural forces. Edward Cullen, the vampire
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and main love interest, is a tortured soul, struggling to suppress his vampire instincts, making him
an enigmatic and desirable figure for a teenage audience.

What captivates countless fans in this romantic story are the characteristics of Bella with which
they can identify. Apart from the space for female (heterosexual) desire that is created through
Edward’s continence, an appealing feature of Bella’s role appears to be her uniqueness, being
chosen for eternity and, within this election, Edward’s very serious recognition of her vulnerability
and fragility. Critics may deplore this ascription, but I think they must have forgotten how it feels
to be a teenager (Dresen). The series gained a large fan following because many young girls desired
to be noticed for who they truly were, similar to how Bella was noticed by Edward. Bella’s
vulnerability and uncertainty in her identity as a young woman resonate with fans who see
themselves reflected in her character. And as Grietje Dresen puts it, A godlike lover who notices
and respects your vulnerability: What teenager would not want that? (Dresen).

While critics often dismiss Twilight as promoting unhealthy relationships, its success lies in its
ability to connect with young audiences. Teenage girls identified with Bella’s vulnerability and
her yearning for a sense of belonging. The series provides a narrative space for young readers to
explore intense feelings of desire and vulnerability in a way that is both safe and cathartic.

The Twilight phenomenon was quickly followed by the book series-turned-tv show The Vampire
Diaries (2009), which only further added to the supernatural fantasy. The series presented a world
where vampires struggled with their “humanity” and questioned their purpose, existence and self-
worth. The Salvatore brothers, Damon and Stefan, represent two sides of the same coin, i.e. teenage
rebellion. The two... characters portray different desires of bloodlust; one brother attempting to
suppress his desires and the other learning to cope with them and handle them in moderation.
This...shows their human morals and how they manage these desires (Latifi).

The show’s plot is not groundbreaking by any means, but it has all the essential elements of a
teenage drama: love triangles, friendships, betrayals, and an endless supply of villains. The show’s
main focus is on the relationships between its characters, and it does a great job of making you
care about them, even the villains (Vyas).

The representation of identity and its loss are ideas linked to post-humanism. As the name
implies, post-humanism aims to push against or move beyond humanism, a worldview that took
hold in the late 18th and early 19th centuries (Allen). Identity and its representation in The Vampire
Diaries are concepts that much of its audience can relate to (Latifi).

Elena Gilbert, one of the central protagonists and love interests, serves as one of the most relatable
aspects of the show. Her journey through grief after losing her parents in a car accident is a very
disorienting experience. Her struggle to reconcile her old life with her new reality reflects the
turmoil teenagers often feel when facing difficult changes. In Season 2, Episode 1 ("The Return™),
Caroline Forbes’s transformation into a vampire serves as a powerful metaphor for the loss and
reconstruction of her former self, and the challenges of adjusting to her new identity. Her journey,
as she grapples with her new self, mirrors the emotional upheavals faced by teenagers as they try
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to reconcile who they are becoming. The lines between human and inhumane are blurred in the
modern representation of vampires. It correlates to the feeling of losing your identity, with many
young adults feeling lost as they are seen as different compared to social norms (Latifi).

The conflict between identity being both empowering and confining, love as both life-saving and
dangerous, and immortality as both a blessing and a curse are contradictions that both Twilight
(2005) and The Vampire Diaries (2009) thrive on. Cleanth Brooks’s concept of the "language of
paradox” provides a valuable framework for understanding the appeal of these texts and others
like them. The challenges faced by young adults, as they navigate their lives, are mirrored in
popular media, providing the audience with a narrative space to explore their conflicting emotions
and desires.

It is no secret that the primary audience for such novels and TV shows was, and continues to be,
teenage girls. Both series gained a life of their own, unlike other romance novels published at the
time. The reason for this was that these stories were willing to meet teenagers where they were.
Teenagers are often taught that any strong feeling is irrational due to their changing bodies, or in
the case of sexual feelings, it is labelled demonic and something that must be repressed. Puritanical
thinking and abstinence-only education consume the lives of many teenagers, and one can only
imagine that this dogma was, and unfortunately still is, much harder for young girls to cope with
(meeptop).

Conclusion

The central conflict of such texts serves as a powerful tool for adolescent development, enabling
teenagers to navigate their internal and external worlds through imaginative engagement with
themes of identity, desire, and power. Many of the vampire romances that have become so popular
in the 21st century so far, especially the ones aimed at a young adult readership, present us with
old-school gentleman vampires who are, certainly, sensitive and evolved in some ways, but who
also offer security and stability of old-fashioned gentlemen that some readers may now crave
without being able to clearly articulate that craving (Mukherjea). The appeal of the vampire myth
reflects the complexities of adolescence, providing a lens through which young readers can explore
their emotions and relationships. By understanding and analysing these stories, we can better
appreciate the role of imagination in the journey of self-discovery during adolescence.
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ABSTRACT

Every good story, whether fantasy, adventure or mystery, stems from the imaginative faculties of
an eloquent writer. Agatha Christie, a stalwart in the genre of mystery and adventure, spins tales
and weaves stories that encourage the reader's imagination to run wild. The range of mysteries that
Agatha Christie covers in her extensive collection of written work- spanning across almost 60+
novels and 14 short stories starring detectives like Hercule Poirot, Miss Marple, Parker and Pyne
and a whole host of standalone amateur sleuths, leads scholars to marvel at her brilliance and
creative ingenuity.

Agatha Christie’s Hercule Poirot, the compelling, fastidious Belgian detective, steals the hearts of
most of Christie’s fans- with his cool, laidback crime-solving methods. Till today sales of
Christie’s novels continue to exceed the two-billion-mark, captivating audiences across ages and
generations.

This paper examines the imaginative prowess of this iconic author through the analysis of two of
her most popular novels- ‘The Murder of Roger Ackroyd’ and ‘Murder on the Orient Express’ and
aims to explore her distinctive creation of characters, powerful narratives and gripping resolutions,
that fascinates teens and adults alike.

Introduction

Having 66 novels and 14 short story collections to her name, Dame Agatha Mary Clarissa Christie
remains one of the world’s most renowned crime fiction writers. Blossoming at a time known as
the ‘Golden Age of Detective Fiction’, Christie wove stories that had every reader hooked, waiting
for a solution to some of the most baffling mysteries, often topped with unexpected plot twists. Of
all the characters she conjured throughout her illustrious career, the one that stands out the most to
many critics is her fastidious Belgian detective- Hercule Poirot. Poirot, a meticulous and morally
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upright private detective, solves every mystery in his calm, collected way, taking his time and
using his powers of observation.

Both- ‘The Murder of Roger Ackroyd’ and ‘Murder on the Orient Express’- involve perplexing
mysteries that take the reader on an adventure that is unforgettable. This demands an extremely
powerful and vivid imagination to create characters and stories like these- portraying Agatha
Christie’s ingenious creative prowess. She exemplifies what it means to let one’s imagination run
wild- with unbelievable plot twists and unique characters. Through this paper | aim to highlight
nuances of Agatha Christie’s writings- especially in ‘The Murder of Roger Ackroyd’ and ‘Murder
on the Orient Express’- that brings to light her power of imagination in the mystery and adventure
genre.

The imagination is the greatest tool at the disposal of any author. Curiosity is embodied in the form
of mystery and imagination is expressed through creativity. According to research, while curiosity
and creativity are argued to be distinct concepts, they are likely interconnected. (Jirout et al.)
Curiosity is such a basic component of our nature that we are nearly oblivious to its pervasiveness
in our lives. (Hayden et al.) This paper intends to explore this pervasiveness into literature by
analysing Agatha Christie’s most well-known texts through character sketches, plot comparisons
and storylines.

Most studies and literature available across sources, provides numerous studies on analysis of
Agatha Christie’s novels, characters and a host of comparisons between her writing and that of the
ever famous Sir Arthur Conan Doyle. Other research papers cover the adaptations of her novels to
film and the impact that her detective fiction novels have had on literature.

Results and Discussion

Agatha Christie has earned numerous accolades and awards for her gripping crime fiction novels
and her books continue to captivate audiences even today. ‘Murder on the Orient Express’ follows
the murder of an American tycoon, stabbed a dozen times in his train compartment aboard the
Orient Express, his door locked from the inside. Winning the ‘British Crime Writers’ Association
prize for best crime novel ever, ‘The Murder of Roger Ackroyd’ tells the story of a double murder
in the otherwise peaceful and quiet English village of King’s Abbot. Hercule Poirot must unravel
this mystery involving blackmail and death, leading to one of the most startling conclusions of his
career.

‘Murder on the Orient Express’ is quite different from other Golden Age detective novels- with
multiple suspects rather than a single criminal (Ines and Fekih). By breaking the barriers set, in
terms of detective fiction, Christie created a name for herself that stood the test of time. Knox’s
Ten Commandments in Detective Fiction, a loose structure found in early detective fiction novels
that gave a guideline of sorts to most crime and mystery writers, states that- The criminal must be
someone mentioned in the early part of the story, but must not be anyone whose thoughts the reader
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has been allowed to follow. With ‘The Murder of Roger Ackroyd’, Christie infamously violated
the first of Knox’s Commandments- that the murderer shouldn’t be the narrator. It was through
such reading that one finds that Christie revolutionised the way detective fiction was perceived.
This became a compelling focus of study and one that would portray how the power of imagination
can heavily influence, change and break the standards set in the genres of mystery and adventure.

To understand the iconic Monsieur Hercule Poirot and see how Agatha Christie employed her
powerful imagination to mould a character this unique, it is necessary to look at the standard
template of a detective. W.H Auden, in his article titled ‘The Guilty Vicarage: Notes on the
Detective Story, By an Addict’ states that- “‘since the murderer who caused their disjunction is the
aesthetically defiant individual, his opponent- the detective, must be either the official
representative of the ethical or the exceptional individual who is himself'in a state of grace”. Poirot
fits this bill- he is highly moralistic, always looking to uphold his righteous values.

What, then, makes him different? According to W. Marling, “The detective should be anonymous,
eschew publicity, be close-mouthed, and secretive. He or she protects good people from bad
people, who do not live by the rules; thus, one may break the rules in dealing with them”. Poirot,
on the contrary, is flamboyant and loves attention; he is ambitious and quite vain. He is a true
genius, with his knowledge of peoples’ psychology, ability to analyse evidence and events and
unexpected conclusions. To add to this, his methods vary greatly from that of the ‘ideal detective’,
instead of looking for physical clues, Poirot focuses on the psychology of the suspects. He says it
himself- “It is the psychology I seek, not the fingerprints or the cigarette ash” and employs the
use of his ‘little grey cells’. He uses deductive reasoning rather than deciphering clues. He is a
performer and entertains the audience while revealing the details of a mystery, rather than being
quiet and reserved.

Ever thought about every detective’s trusty sidekick? One of the key functions of a sidekick in
crime fiction, is to help the protagonist navigate through the complex world of crime by offering
technical expertise, emotional support or even physical backup. At times, however, a sidekick can
be a fully realised character, with its own developments through the progression of the novel- some
are just as complex and intriguing as the detective himself. This is certainly proved through the
difference between the sidekicks seen in Hercule Poirot novels in comparison to other sidekicks
like Dr Watson in Sherlock Holmes.

In ‘The Murder of Roger Ackroyd’, the sidekick himself is revealed to be the murderer! How’s
that for a ‘trusty’ sidekick? It certainly makes one wonder about the tendencies of human nature.
Dr Sheppard’s position gives him insights into many secrets and makes both the characters and
the readers trust him and assume his innocence. He seems sincere and reliable but turns out to be
the most cold, cunning and deceitful sidekick and narrator. It sure does take a lot of imagination
to create a character that builds trust throughout the narrative, just for the rug to be pulled from
under our feet and this trust shattered in a couple of seconds.
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What makes Christie’s novels stand out? Let’s take a look at ‘The Murder of Roger Ackroyd’.
Through her vivid imagination, Agatha Christie turned the conventional narrative on its head,
enhancing the thrill of mystery and adventure. Detective fiction was often told through a first-
person narrative, allowing the reader to experience the mystery unfolding through the eyes of the
detective. Through first person narration, the reader is placed in the detective’s mind, where he/she
will reside for the entirety of the story. In fiction, there is no greater closeness than this. Since the
story is being told from the detective’s perspective, the narrative is coloured by the detective’s
unique voice. The reader will learn more about the detective’s personality through the way he/she
tells the story. (Conelly and Jordan)

In this novel, while the narration is in first person, the sidekick is the narrator and more importantly
the narrator/sidekick is the murderer- Dr James Sheppard. This style of writing provides an entirely
new perspective in detective fiction, showing a different angle than what was witnessed earlier.
What is even more special is that this fact- that the narrator is the murderer- is revealed only at the
end of the novel. How does this enhance the reader experience? The reader reads the entire novel
imagining clues and examining character conversations, trying to decipher them and figure out the
culprit. When the resolution is complete, the reader now has to reimagine the entire narrative and
look for clues in the narrator's actions and words. Thus, enhancing the overall novel and giving a
two-fold experience. The reader can now read the entire novel again and imagine it from the
narrator’s perspective while also keeping in mind the fact that he is the murderer. Interesting, isn't
it?

If that’s not enough, ‘Murder on the Orient Express’ goes a step further. Rather than having a
single murderer, Agatha Christie goes twelve steps further with not one or two, but twelve
murderers, all cooped up on a stalled train. A nerve-wracking, scary situation to be in for Hercule
Poirot as well as for us readers. Most generic murder mysteries stick to a single killer who
possesses a strong motive and commits the crime at an opportune time when in solitude. Here we
see a whole gang of murderers-stabbing the victim twelve times consecutively on a train, in the
midst of other travellers.

If this doesn’t convince you of Agatha Christie’s vivid imagination, here’s another point to ponder
upon. William Stowe defines what conventional detective by fiction is as follows- “The continuing
appeal of the detective novel has been explained by the genre’s conservatism. Detective fiction
tends to affirm rather than to question, to take social structures, moral codes and ways of knowing
as givens, rather than subjecting them to thorough, principled criticism.” (Stowe). In ‘Murder on
the Orient Express’, things are different- Hercule Poirot raises moral questions, rather than
affirming answers. He creates two theories about the death of Ratchett and presents both before
the group of murderers to decide which he should relate to the Police. By doing this, he takes a
step back from upholding the morality and in effect, even protects the gang of murderers. The
crime committed is social justice metered to someone who had managed to escape true justice in
society.
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Ratchett, the victim aboard the Orient Express, also known as Cassetti, kidnaps a young Ms Daisy
Armstrong from her wealthy family and demands a high ransom for her return. On paying the sum,
the family is devastated to learn that Cassetti has already killed Daisy. The Armstrong household-
including family members as well as caretakers of the family home, design this elaborate murder
to avenge justice for their little Daisy.

Agatha Christie, through the narrative proposes another out-of-the-box idea- should the twelve
murderers be let off the hook because they avenged the death of their ruthlessly murdered little
girl? Or should they be reported to the Police for the planning and execution of such a gruesome
murder? These questions come up in the mind of the reader, further showing how Christie, rather
than sticking to the rules of detective fiction and providing clear resolutions, leaves the reader with
more questions than they begin with.

Till today we see the lasting impact of Agatha Christie’s Hercule Poirot novels. With a number of
film adaptations, the best being Murder on the Orient Express (1974), her writing continues to
resonate with young adults as well as hard- boiled fans of detective fiction. Teenagers consistently
look for novels that challenge the accepted idea and the fact that Christie does this quite often,
appeals to their adrenaline-driven imaginations. This is of essence as we’re seeing a steadily
increasing need to revive the novel-reading culture at a time when reels and Tik-Tok are the only
objects stealing our teenagers’ attention.

The imagination is such a powerful creative tool and is an author’s biggest asset and a reader’s
best friend. Through this study, we have seen how Agatha Christie uses this tool to create
fantastical tales- going beyond what was accepted and revolutionising the mystery genre. Not only
does she conjure suspenseful stories, but she also takes the reader on a journey of adventure, with
her imagery and descriptions that the reader often feels like he/she is witnessing the crime first-
hand. The power of imagination leaves so much space for creativity and originality. It transforms
the most mundane and gives one a chance to escape to a world of mystery, adventure and fantasy.
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ABSTRACT

The green synthesis of nanoparticles using plant extracts has attracted considerable interest due to
its ecofriendly approach and wide-ranging applications. This study focuses on the synthesis of
Cobalt oxide (CoO), Manganese Dioxide (MnOz) and Nickel oxide (NiO) nanoparticles at pH 9,
employing the aqueous extract of Ficus benghalensis, a plant known for its rich bioactive content.
Electrochemical performance was assessed using cyclic voltammetry (CV), where MnO; exhibited
the highest specific capacitance, indicating its superior energy storage capability per unit mass.
Antimicrobial studies revealed CoO had better antimicrobial activity as compared to MnO; and
NiO NPs. In conclusion, this study presents a simple and sustainable method for synthesizing CoO,
MnOz and NiO nanoparticles, highlighting their promising applications in energy storage and
antimicrobial activity. These findings contribute to advancing green nanotechnology toward a
more sustainable and eco-conscious future.

Introduction

Nanomaterials, with dimensions between 1-100 nanometres, have become a cornerstone in
advancing modern science and technology due to their exceptional optical, electrical, and catalytic
properties. Their high surface-to-volume ratio enables enhanced reactivity, makig them highly
effective in applications such as drug delivery, sensors, catalysis, and energy storage.

Among various synthesis approaches, green synthesis has emerged asa sustainable alternative to
traditional chemical methods. This eco-friendly process utilizes biological agents like plant
extracts to reduce and stabilize nanoparticles, offering benefits such as low toxicity, cost-
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effectiveness, and environmental safety.
One such plant Ficus benghalensis
(commonly known as the Banyan tree),
is rich in bioactive compounds including
tannins, flavonids, and proteins. These
phytochemicals not only aid in
nanoparticle formation but also enhance
their antimicrobial and electrochemical
properties.

Metal oxide nanoparticles like nickel
oxide (NiO), cobalt oxide (CoO), and
manganese dioxide (MnQO2) are widely
researched for their multifunctional
roles. NiO is a p-type semiconductor
with applications in batteries and
catalysis. CoO is known for its redox F
capability, making it suitable for 10°F
supercapacitors  and  antimicrobial :
activity. MnO> is valued for its high
charge storage capacity and is commonly
used in  energy devices and
environmental remediation. To i
understand and  optimize  their '
functionality these nanoparticles are F
characterized using techniques such as 10"“;o e g o o e
UV-Visible  spectroscopy,  Fourier P (Wkg")

Transform Infrared (FTIR) spectroscopy,

and X-Ray Diffraction (XRD). These Figure 2. Ragone Plot of various electrochemical
methods help determine structural, energy storage devices.

chemical and optical properties.
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The electrochemical performance of NiO, CoO and MnO2 nanoparticles was evaluated using
cyclic voltammetry (CV), an essential technique to study redox behavior and charge storage
capacity. In CV, the current response is measured as the electrode potential is cycled, providing
insights into oxidation-reduction processes and capacitive performance.

These nanoparticles are promising materials for supercapacitor applications due to their high
surface area, fast electron transfer, and excellent stability. NiO exhibits high theoretical
capacitance and redox activity, CoO supports rapid charge-discharge due to its good conductivity,
and MnQ2 shows superior specific capacitance and environmental compatibility.
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The Ragone plot is used to compare energy storage devices based on specific energy (Wh/kg) and
specific power (W/kg). Supercapacitors, including those using these metal oxides, typically
occupy the high-power, moderate-energy region of the plot.

Materials and Methods

Chemicals Required: Cobalt (I1) nitrate hexahydrate, Manganous sulphate monohydrate, Nickel
acetate tetrahydrate, 2M NaOH.

Preparation of Plant extract and Green Synthesis of Metal Oxide Nanoparticles

Metal oxide nanoparticles (CoO, MnO-, and NiO) were synthesized using a green synthesis
approach with Ficus benghalensis leaf extract serving as a natural reducing and stabilizing agent.
Fresh leaves were thoroughly washed with distilled water, boiled in distilled water for 30 minutes,
and the mixture was filtered to obtain the extract, which was refrigerated for later use.

For the synthesis of each metal oxide, an aqueous solution of the respective metal salt (cobalt
nitrate for CoO, manganous sulfate for MnO-, and nickel acetate for NiO) was prepared and mixed
with a measured volume of the Ficus benghalensis extract under vigorous stirring. The pH of the
mixture was adjusted to 9 using 2 M NaOH, and the solution was stirred continuously at 60°C for
4 hours. The resulting precipitates were filtered, washed with deionized water to remove
impurities, and dried in an oven at 100°C for 24 hours. The dried powders were then calcined at
800°C for 4 hours in a muffle furnace to obtain the final metal oxide nanoparticles, which were
collected for characterization and application studies.

Results and Discussion

The optical properties of the synthesized CoO, MnQO-, and NiO nanoparticles were first analyzed
using UV-Visible spectroscopy, as presented in Figure 3. The UV-visible spectrum of CoO
nanoparticles (Figure 3A) displayed two distinct absorption peaks at 556.72 nm and 804.48 nm,
attributed to O> — Co?" and O* — Co*" charge transfer transitions, indicating the presence of
mixed oxidation states. The MnO: nanoparticles (Figure 3B) showed a broad absorption band
centered around 375.31 nm, corresponding to the photoexcitation of electrons from the valence
band to the conduction band, confirming its semiconductor nature. Meanwhile, the NiO
nanoparticles (Figure 3C) revealed a sharp and strong absorption peak at 333.00 nm, which arises
from the transitions between the oxygen 2p valence band and the nickel 3d conduction band. These
distinct spectral signature validate the synthesis of all three metal oxides and suggest their potential
in electronic and energy storage applications
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Figure 6. Overly plots of cyclic voltammogram at
different mention scan rates of A) CoO, B) MnO;
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Figure 5. X-ray Diffraction pattern of A) CoO, B)
MnO;and C) NiO.
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Fourier-transform infrared (FTIR) spectroscopy was used to investigate the chemical bonding and
functional groups present in the nanoparticles, as shown in Figure 4. The FTIR spectrum of CoO
(Figure 4A) showed characteristic peaks at 587 cm™ and 660.31 cm™, which can be assigned to
Co-O stretching and O—Co-O bridging vibrations, respectively, confirming the formation of
cobalt oxide. For MnO: (Figure 4B), strong absorption bands were observed at 635.48 cm™! and
530 cm™, corresponding to Mn—O stretching vibrations, providing evidence for the formation of
manganese dioxide. In the case of NiO (Figure 4C), a distinct peak at 498.55 cm™ was observed,
representing Ni—O bond vibrations, thereby confirming the formation of nickel oxide. These FTIR
results consistently demonstrate that the green synthesis approach effectively produced the desired
metal oxide nanoparticles, each showing its characteristic metal-oxygen bonding features.

X-ray diffraction (XRD) analysis was employed to determine the crystalline structure and phase
purity of the synthesized materials, as displayed in Figure 5. The XRD pattern for CoO (Figure
5A) revealed sharp and well-defined diffraction peaks, consistent with a cubic crystal structure,
and the average crystallite size calculated using the Scherrer equation was approximately 28.31
nm. The diffraction pattern for MnO: (Figure 5B) showed characteristic reflections corresponding
to a tetragonal crystal structure with an average crystallite size of about 32.96 nm. For NiO (Figure
5C), the XRD pattern confirmed a face-centered cubic (FCC) structure, with an estimated
crystallite size of 25.28 nm. All diffraction patterns matched well with standard JCPDS reference
cards (CoO: 42-1467, MnO:: 44-0141, NiO: 04-0835), verifying the successful synthesis and
phase purity of the nanoparticles using the green coprecipitation method.

The electrochemical performance of the synthesized nanoparticles was evaluated using cyclic
voltammetry (CV), with the results presented in Figure 6. Measurements were conducted using a
platinum wire (counter electrode), an Ag/AgCI (reference electrode), and a platinum (working
electrode) in 1 M KOH electrolyte. The working electrode was prepared by drop-casting a slurry
of each nanoparticle material. Cyclic Voltammogram of cathode material was recorded within a
potential window of -0.6 to +0.6 at 5, 10, 20, 50, 60, 80, 100, 250 and 500 mV/sec scan rates.
Further using anodic and cathodic current specific capacitance (F/g) was calculated.

The cyclic voltammograms recorded at various scan rates showed a clear trend: as the scan rate
increased, the enclosed area of the voltammogram expanded, indicating enhanced capacitive
behavior due to faster surface redox reactions. Specifically, the CoO voltammogram (Figure 6A)
showed this increasing area with scan rate, suggesting good capacitive performance, while MnO-
(Figure 6B) exhibited pronounced redox peak currents, reflecting superior charge storage and rapid
electron transfer. The NiO voltammogram (Figure 6C) also showed increasing current response
with higher scan rates, indicating reversible redox processes and good capacitive behavior.

The Specific Capacitance was calculated using the formula, where i, and i. are the anodic and cathodic
peak currents respectively, m is the mass of the active material, and the scan rate is in mV/s.

Csp — (ia—ic)

mxscanrate
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Figure 7. Variation of Specific Capacitance with Scan Rate for A) CoO, B) MnOzand C) NiO.

Specific capacitance (Csp) was calculated using the anodic and cathodic peak currents, with the
results plotted against scan rates in Figure 7. For all three materials, the specific capacitance was
observed to decrease as the scan rate increased, which can be attributed to limitations in ion
diffusion into the deeper active sites at high sweep speeds. Among the three materials, MnO:
(Figure 7B) demonstrated the highest average specific capacitance (0.0687 F/g), highlighting its
excellent redox activity and efficient charge storage behavior. NiO (Figure 7C) followed with a
capacitance of 0.0637 F/g, while CoO (Figure 7A) exhibited a capacitance of 0.0579 F/g. These
results indicate that MnO: is the most promising material among the three for supercapacitor
applications, while NiO and CoO also show good performance suitable for high-rate charge-
discharge systems.

Finally, the antimicrobial properties of the synthesized nanoparticles were assessed using the well
diffusion method against Gram-negative (Escherichia coli) and Gram-positive (Staphylococcus
aureus).

Table 1. Zone of inhibition (cm) obtained by Well Diffusion Method.

Name of the Zone of inhibition (cm)

compound E. coli S. aureus
CoO 0.1 0.3
MnO: - 0.2
NiO - 0.1
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The results, summarized in Figure 8, showed that CoO nanoparticles produced the largest
inhibition zones, with 0.3 cm against S. aureus and 0.1 cm against E. coli, indicating broad-
spectrum antibacterial activity. MnO:» showed moderate inhibition against S. aureus (0.2 cm) but
no activity against E. coli, while NiO displayed minimal antibacterial effect, with only a 0.1 cm
zone against S. aureus.

Figure 8. Antibacterial activity of CoO, MnO. and NiO NP’s against E. coli and S. aureus.

These findings suggest that CoO nanoparticles, synthesized via the plant-mediated method at
alkaline pH, possess strong antimicrobial potential, particularly against Gram-positive bacteria,
likely due to the active phytochemical components from Ficus benghalensis involved in the
synthesis process

Conclusion

The metal oxides CoO, NiO and MnO: were successfully synthesized using Ficus benghalensis
plant mediated using coprecipitation method. It was further characterized using FTIR, UV-Vis and
XRD. XRD study showed CoO having cubic phase, MnO2 showed tetragonal phase and NiO
showed face centred cubic phase respectively.

These sustainable synthesis methods for CoO, NiO, and MnO: have shown promising results for
supercapacitor applications and antimicrobial studies. These metal oxides exhibit unique
properties that make them suitable for energy storage and biomedical applications.

Compared to all metal oxides MnO, showed the highest specific capacitance which makes the
material redox in nature which increases the charge storage capacity. Antimicrobial study revealed
CoO is effective towards both gram positive and gram-negative bacteria.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 77



References

1.

10.

Abuzeid, H. M., Elsherif, S. A., Abdel, N. A., & Hashem, A. M. (2019). Facile , cost-
effective and eco-friendly green synthesis method of MnO 2 as storage electrode materials
for supercapacitors. Journal of Energy Storage, 21(August 2018), 156-162.
https://doi.org/10.1016/j.est.2018.11.021

Bibi, 1., Nazar, N., Igbal, M., Kamal, S., Nawaz, H., & Nouren, S. (2017). Green synthesis
of cobalt-oxide nanoparticle : Characterization and photo- catalytic activity Green and eco-
friendly synthesis of cobalt-oxide nanoparticle: Characterization and photo-catalytic
activity. Advanced Powder Technology, 28(9), 2035-2043.
https://doi.org/10.1016/j.apt.2017.05.008

Dhas, S. D., Maldar, P. S., Patil, M. D., Nagare, A. B., Waikar, M. R., Sonkawade, R. G., &
Moholkar, A. V. (2020). Synthesis of NiO nanoparticles for supercapacitor application as an
efficient electrode material. Vacuum, 181(June), 109646.
https://doi.org/10.1016/j.vacuum.2020.109646

Du, W., Xu, X., Zhang, D., Lu, Q., & Gao, F. (2016). Green synthesis of MnO x
nanostructures and studies of their supercapacitor performance. January 2015.
https://doi.org/10.1007/s11426-014-5242-4

Gaikar, P. S., Angre, A. P., Wadhawa, G., Ledade, P. VV, Mahmood, S. H., & Lambat, T. L.
(2022). Current Research in Green and Sustainable Chemistry Green synthesis of cobalt
oxide thin fi Ims as an electrode material for electrochemical capacitor application. Current
Research in  Green and Sustainable  Chemistry, 5(January),  100265.
https://doi.org/10.1016/j.crgsc.2022.100265

Hasan, M., & Al-rubaii, B. A. (2023). Extraction and characterization of nickel oxide
nanoparticles from Hibiscus plant using green technology and study of its antibacterial
activity. December 2022. https://doi.org/10.51248/.v4216.2071

Matinise, N., Mayedwa, N., Fuku, X. G., Mongwaketsi, N., & Maaza, M. (2018). Green
synthesis of cobalt (Il , 111 ) oxide nanoparticles using Moringa Oleifera natural extract as
high electrochemical electrode for supercapacitors Green synthesis of cobalt (11, 111) oxide
nanoparticles using Moringa Oleifera natural. May. https://doi.org/10.1063/1.5035543

Online, V. A. (2013). Facile and green synthesis of mesoporous Co 3 O 4 nanocubes and
their applications for supercapacitors 1. 2, 6525-6529. https://doi.org/10.1039/c3nr00495c¢

Sundari, S., Gopalakrishnan, A., & Subashchandrabose, R. (2021). Phytogenic generation of
NiO nanoparticles as green-electrode material for high performance asymmetric
supercapacitor applications. Journal of Energy Storage, 37(March), 102412.
https://doi.org/10.1016/j.est.2021.102412

El-Kemary, M., Nagy, N., & EI-Mehasseb, I. (2013). Nickel oxide nanoparticles: Synthesis
and spectral studies of interactions with glucose. Materials Science in Semiconductor
Processing, 16(6), 1747-1752.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 78


https://doi.org/10.1016/j.est.2018.11.021
https://doi.org/10.1016/j.apt.2017.05.008
https://doi.org/10.1016/j.vacuum.2020.109646
https://doi.org/10.1007/s11426-014-5242-4
https://doi.org/10.1016/j.crgsc.2022.100265
https://doi.org/10.51248/.v42i6.2071
https://doi.org/10.1063/1.5035543
https://doi.org/10.1039/c3nr00495c
https://doi.org/10.1016/j.est.2021.102412

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ganeshan, S., Ramasundari, P., Elangovan, A., Arivazhagan, G., & Vijayalakshmi, R.
(2017). Synthesis and characterization of MnO2 nanoparticles: study of structural and optical
properties. Int J Sci Res Phys Appl Sci, 5(6), 5-8.

Vennela, A. B., Mangalaraj, D., Muthukumarasamy, N., Agilan, S., & Hemalatha, K. V.
(2019). Structural and optical properties of Co304 nanoparticles prepared by sol-gel
technique for photocatalytic application. International Journal of Electrochemical Science,
14(4), 3535-3552

Dewi, N. O. M., Yulizar, Y., & Apriandanu, D. B. (2019, April). Green synthesis of Co304
nanoparticles using Euphorbia heterophylla L. leaves extract: characterization and
photocatalytic activity. In IOP Conference Series: Materials Science and Engineering (Vol.
509, No. 1, p. 012105). Bristol, UK: IOP Publishing.

Khairnar, S. D., & Shrivastava, V. S. (2019). Facile synthesis of nickel oxide nanoparticles
for the degradation of Methylene blue and Rhodamine B dye: a comparative study. Journal
of Taibah University for Science, 13(1), 1108-1118.

Hafeez, M., Shaheen, R., Akram, B., Ahmed, M. N., Haq, S., Din, S. U., ... & Khan, M. A.
(2021). Green synthesis of nickel oxide nanoparticles using populus ciliata leaves extract
and their potential antibacterial applications. South African Journal of Chemistry, 75, 168-
173.

Da’na, E., Parveen, N., Taha, A., & El-Aassar, M. R. (2024). CuO/NiO nanocomposite
prepared with Saussurea costus extract for super-capacitor energy storage application.
Nanocomposites, 10(1), 283-297.

Chekin, F., Vahdat, S. M., & Asadi, M. J. (2016). Green synthesis and characterization of
cobalt oxide nanoparticles and its electrocatalytic behavior. Russian Journal of Applied
Chemistry, 89(5), 816-822.

Gunasekaran, S. S., Gopalakrishnan, A., Subashchandrabose, R., & Badhulika, S. (2021).
Phytogenic generation of NiO nanoparticles as green-electrode material for high
performance asymmetric supercapacitor applications. Journal of Energy Storage, 37, 102412

Prabhu, S., Thangadurai, T. D., Bharathy, P. V., & Kalugasalam, P. (2022). Synthesis and
characterization of nickel oxide nanoparticles using Clitoria ternatea flower extract:
Photocatalytic dye degradation under sunlight and antibacterial activity applications. Results
in Chemistry, 4, 100285.

Li, X.,, & Barron, A. R. (2010). Introduction to cyclic voltammetry measurements.
OpenStax-CNX, 3, 1-11.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 79



Spectrum
(ISSN: 2348 — 4322)

B RESEARCH ARTICLE
N 8™

\“[&;“[’_.,wr
From Projects to Publications: Urban-Rural Divide in
Bardez: A Comparative Study of Infrastructural Growth

Vijay Talwar

Department of Political Science, St. Xavier’s College, Mapusa, Goa 403507, India.
Correspondence: Vijay Talwar (Vijay. T@xavierscollegegoa.ac.in)

Received: 2" May 2025

Keywords: Transportation | Healthcare | Education, Internet and Telecommunication | Banking

ABSTRACT

Goa, despite being India’s smallest and relatively progressive state, show significant disparities in
infrastructural development between urban and rural areas. Infrastructure plays a crucial role in
shaping socio-economic progress by impacting quality of life and regional development. This
paper presents a comparative study of infrastructure in Mapusa city and the villages of Anjuna,
Siolim, and Camurlim, focusing on sectors such as transportation, healthcare, education, banking
Internet, water supply, and sanitation. A mixed-methods approach was adopted, incorporating
primary data from surveys involving 200 respondents and secondary data from government
reports, census records, policy documents, academic literature, and media sources. RTI
applications were filed to obtain non-public information from relevant departments and
panchayats. The findings indicate that Mapusa has relatively well-developed infrastructure, while
Anjuna and Siolim have seen improvements over time, largely due to tourism-driven development.
In contrast, Camurlim continues to face severe infrastructural challenges.

Introduction

The word “Infrastructure” has Latin roots and means “under or below the structure”. It was first
used by the French in the late 1800s to describe the foundations or sub-structures of a building,
road or railway bed (Appelbaum, 2021). Infrastructure is a key determinant in a nation's
development, providing the foundation for economic and social progress. Well-developed
infrastructure, such as transportation (roads, railways, airports), utilities (electricity, water), and
social amenities (education, healthcare, internet), enables efficient movement of goods and people,
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supports industries, and improves quality of life. Without strong infrastructure, economic and
social activities are hindered, limiting progress and affecting industries and communities.

However, the infrastructural growth has not been same in urban areas and rural areas rather there
is a disparity of Infrastructure development in urban and rural areas. Urban areas generally benefit
from advanced infrastructure, encompassing well-maintained transportation networks, reliable
utilities, and high-quality educational and healthcare facilities. These areas are also hubs for
diverse employment opportunities, higher wages, and greater access to public services, which
collectively enhance the standard of living. As a result, urban areas tend to attract significant
migration from rural regions, as individuals seek better economic opportunities and living
conditions (Todaro & Smith, 2020). In contrast, rural areas frequently face substantial
infrastructural deficits, including inadequate road networks, unreliable electricity and water
supply, and limited access to healthcare and educational services. These deficiencies are
exacerbated by the remoteness of rural communities, where essential services are often located far
from residential areas, thus limiting accessibility.

Goa, despite being the smallest state in India, show a significant urban-rural divide in terms of
infrastructural growth. Cities like Panaji, Margao, and Mapusa has improved infrastructure, owing
to concentrated economic activities and urbanization. In contrast, rural areas in the hinterland
continue to grapple with infrastructural deficiencies, limiting economic progress. Coastal areas,
where tourism has flourished, have witnessed substantial infrastructure development to cater to the
growing demands of the tourism sector. However, certain coastal villages lack proper
infrastructure due lack of tourism related activities. This uneven distribution of infrastructure
underscores the need for targeted policy interventions to address regional disparities and promote
balanced development (Directorate of Planning, Statistics & Evaluation, 2020).

This paper presents a comparative study on the availability and quality of essential infrastructure
including transportation, healthcare, education, banking facilities, water supply, and sanitation in
Mapusa city and the villages of Anjuna, Siolim, and Camurlim. This research paper further
examines the challenges faced by the study areas and proposes various measures to address and
bridge the urban-rural infrastructure divide.

Material and Research Methods

This research paper adopts a comprehensive mixed-methods approach, combining primary and
secondary data to investigate the infrastructure disparities between urban Mapusa and the rural
villages of Anjuna, Siolim, and Camurlim. Field surveys were conducted to directly assess
physical infrastructure such as roads, transportation systems, healthcare facilities, educational
institutions, water supply, sanitation, and electricity access. These observations were further
enriched by data gathered through structured and semi-structured questionnaires and interviews
with 200 participants, including residents, community leaders, elected representatives, and local
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officials. Secondary data sources were systematically reviewed, including government reports,
policy documents and census data to trace patterns of infrastructure development and demographic
trends. Right to Information (RTI) applications were filed to various departments and panchayats
to access non-public data on various parameters. This paper also reviewed various scholarly
publications and dissertations. This research paper also analysed articles from national and
regional newspapers and magazines to gain insights into the infrastructure challenges faced in both
urban and rural areas.

Results and Discussions

A survey was conducted with a sample size of 200 participants, focusing on sectors like
transportation, healthcare, education, banking, internet, water supply, and sanitation. The
structured questionnaire was administered to respondents in both the urban area of Mapusa and
the rural villages of Anjuna, Siolim, and Camurlim.

Transport

Transportation is often regarded as the backbone of economic and social development because it
facilitates the efficient movement of people, goods, and services. It enhances connectivity between
regions, promotes trade, supports industry, and enables access to essential services such as
education and healthcare. In recent years, the significant disparities in rural and urban
transportation infrastructure have become increasingly apparent. While cities have benefited from
large investment that have led to the improvement and modernization of transportation
infrastructure, whereas, villages often face inadequate connectivity and poor public transportation
due to lack of investment or negligence from the government from time to time. This continued
infrastructure gap has not only hindered the economic development in rural regions but also
exacerbates social inequalities, underscoring the urgent need for balanced and inclusive
infrastructure planning (Transportation and Economic Development | The Geography of Transport
Systems, 2017).

The transport infrastructure in Mapusa city and in the villages of Anjuna, Siolim, and Camurlim
demonstrates significant variation in terms of both development and accessibility. Mapusa, as a
major urban center, is well-connected to both nearby cities and surrounding villages. In contrast,
such connectivity is notably lacking in the villages. A survey conducted among 200 respondents
across these study areas revealed significant differences not only in the availability of various
modes of transport but also in the preferences expressed by residents in accessing them. In Mapusa,
personal motorcycles emerged as the most preferred mode of transport, with an overwhelming
96% of respondents favoring them. In contrast, Camurlim recorded the lowest preference for
personal motorcycles, with only 54% of respondents indicating their use.
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Table 1. Transport Facilities and Infrastructure.

Sr. Mode of Mapusa  Anjuna Siolim Camurlim
1. Kadamba Yes No Yes Yes
2. Electric Bus Yes No No No
3. Private Buses Yes Yes Yes Yes
4, Taxi Yes Yes Yes Yes
5. Rickshaw Yes Yes Yes No
6. Pilot Yes Yes Yes Yes
7. Ferries No No No Yes
8. Bus stand Yes Yes No No
9. Taxi stand Yes Yes No No
60
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Figure 1. Mode of Transportation.

In rural areas, particularly in Siolim and Camurlim, bus transport is the most favored mode, likely
due to economic considerations and the lack of alternative transport options. Survey data reveals
that Kadamba Transport and private buses are predominantly used in these villages. In contrast,
Anjuna shows the lowest usage of public buses, with personal motorcycles and cars being the
preferred modes of transport among local residents. Anjuna is a major tourist hub, there is also a
significant usage of motorcycle pilots and auto-rickshaws.

Based on the survey responses, it is evident that residents of Mapusa city and Anjuna village have
observed a significant improvement in transport infrastructure over the last 10 years, with 86%
and 88% of respondents, respectively. In contrast, the survey findings indicate that, in Camurlim
village, there has been either a deterioration or a lack of noticeable improvement in transport
infrastructure during the same period.
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The survey further reveals that between 8% and 18% of respondents across all study locations
reported that roads are both well-paved and well-maintained. However, the majority of
respondents in all four areas noted that while the roads are paved but they are poorly maintained.

Healthcare

According to the World Health Organization (WHO), "health is a state of complete physical,
mental, and social well-being and not merely the absence of disease or infirmity" (Constitution of
the World Health Organization, n.d.). This definition, established in 1948, underscores the notion
that health extends beyond the mere absence of illness, advocating for a holistic understanding that
includes physical, mental, and social dimensions. It acknowledges that well-being encompasses
not only the absence of disease but also factors such as emotional stability, social relationships,
and overall quality of life. Over the time, there has been a widening gap in health infrastructure
between urban and rural areas due to multiple factors that hinder equitable healthcare access.
Urban areas often have more advanced health infrastructure compared to rural regions. This
disparity is attributed to factors such as increased financial investment, access to advanced medical
technology, and a higher concentration of healthcare professionals in cities. In contrast, rural areas
lack good healthcare facilities, due to insufficient fundings which contribute to inequities in
healthcare infrastructure between urban and rural areas. Inadequate health infrastructure has a
significant impact, especially in rural areas, where restricted access to medical facilities, competent
healthcare personnel, and necessary services can result in poor health outcomes (Suresh Kumar &
Shobana, 2024).

Table 2. Healthcare Facilities and Infrastructure.

Sr. No. Healthcare Facility Mapusa Anjuna  Siolim  Camurlim
1. District Hospital Yes No No No
2. Primary Health Centre No Yes Yes No
3. Urban Health Centre Yes No No No
4. Community Health Centre No No Yes No
5. Private Clinics Yes Yes Yes No
6. Private Hospitals Yes Yes No No

Mapusa city has most developed healthcare infrastructure as compared to the villages of Anjuna,
Siolim and Camurlim. As per RTI response, Mapusa has District Hospital also known as ‘Asilo
Hospital’, the foundation stone was laid in April 1923, and the hospital was inaugurated on 27%
October 1945 by Governor-General Bernardo Guedes. The hospital was later relocated from
Morod, Mapusa, to Peddem in September 2010. Asilo Hospital caters large number of patients
across north Goa.
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Table 3. Services provided by the Asilo Hospital.

Sr. No. OPD IPD
1. Ent ENT
2. General Medicine General Medicine
3. Pediatrics Ped
4. General Surgery Pediatrics
5. Ophthalmology General Surgery
6. Dental Ophthalmology
7. Obstetric Gynecology Dental
8. Psychiatry Obstetric Gynecology
9. Orthopedics Psychiatry
10. Dermatology & Venereology SNCU
11. Anesthesia Dialysis
12. Homeopathic Alcohol Deaddiction treatment
13. Ayurvedic
14, Pulmonary Medicine
15. Dietician
16. Changing Diabetic Barometer
17. Clinic
18. Intrauterine Insemination
19. Immunization
20. Physiotherapy
21. Occupational Therapy
22. Alcohol Deaddiction Treatment Facility
23. Adolescent Friendly Health Clinic
24, District Early Intervention Centre
Source: RTI

According to the RTI response, a Primary Health Centre (PHC) is operational in Siolim village.
However, residents of Camurlim and Anjuna villages must rely on PHCs located in Colvale and
Vagator, respectively, for healthcare services. Additionally, Anjuna village hosts an Ayushman
Arogya Mandir (Sub-Health Centre).

The village of Camurlim faces a significant lack of healthcare facilities, with neither private nor
government health centers available within the village. Instead, the village relies on the weekly
visit of a government doctor every Monday to provide basic medical services. Due to the absence
of permanent healthcare infrastructure, the residents of Camurlim are largely dependent on
neighboring areas for access to medical treatment and health-related services.
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Figure 2. Health Camps.

A survey conducted across all four locations reveals that 86% of the population in Camurlim
village face difficulties in accessing healthcare facilities. In contrast, residents of Mapusa city,
Anjuna village, and Siolim village, where healthcare services are available, reported significantly
fewer issues in this regard. However, the findings also raise important questions concerning the
maintenance and quality of healthcare services in these better-equipped areas. The survey also
reveals that people in Mapusa city, Anjuna village and Siolim village has access to ambulance
services with 84%, 78% and 74% respectively. Whereas, 80% of people said that they do not have
access to the ambulance services.

Education

Education is the process by which societies deliberately transmit their accumulated information,
knowledge, understanding, attitudes, values, skills, competencies, and behaviors across
generations. It involves intentional communication designed to bring about learning and
development in individuals. This transmission occurs through various means, including formal
instruction, informal interactions, and non-formal systems, serving not only to preserve cultural
continuity but also to foster critical thinking and innovation necessary for societal progress.

Despite various policy initiatives aimed at fostering inclusive and equitable education. Urban areas
generally possess superior infrastructure, a greater concentration of professionally trained
educators, enhanced access to digital technologies, and a broader array of academic and
extracurricular opportunities. Conversely, rural regions frequently face systemic challenges such
as dilapidated school infrastructure, elevated pupil-teacher ratios, limited technological
integration, and a scarcity of instructional resources. These structural limitations are further
exacerbated by socio-economic constraints, including widespread poverty, gender-based
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educational disparities, and low parental literacy levels, all of which collectively hinder student
enrollment, retention, and academic performance. As a result, learners in rural contexts are
disproportionately affected by educational marginalization, higher dropout rates, and reduced
learning outcomes. Addressing these persistent inequities necessitates strategic policy reform,
increased public investment in rural education, comprehensive teacher training programs, and the
adoption of inclusive, technology-enabled pedagogical models to effectively bridge the urban-rural
education gap.

Table 4. Education Facilities and Infrastructure.

Sr.No.  Education Mapusa Anjuna Siolim  Camurlim
1. Anganwadi Yes Yes Yes Yes
2 I?re_:-pr!mary Yes Yes Yes Yes
3. Primary School Yes Yes Yes Yes
4. High School Yes Yes Yes Yes
5. Higher Yes No Yes No
6. College Yes No Yes No
7. Library Yes No No Yes

The survey reveals that educational infrastructure is most developed in Mapusa City, which has
full range of institutions including primary schools, high schools, higher secondary schools,
colleges, and vocational institutes. As an urban area with better investments and facilities, Mapusa
not only serves the city's population but also attracts students from neighboring villages. The
survey also indicates that education from the primary to high school level is available in all four
locations. However, higher secondary schools are only available in Mapusa City and Siolim, while
colleges are exclusively located in Mapusa City. In terms of library facilities, public libraries are
present in Mapusa City and Camurlim Village. However, Anjuna and Siolim lack such
infrastructure.

Internet and Telecommunication

The rapid growth of internet and telecommunication technologies over the past few decades has
profoundly reshaped global communication, economic development, and knowledge
dissemination. In both developed and developing contexts, access to digital infrastructure has
emerged as a key determinant of social inclusion, economic opportunity, and educational
advancement. The expansion of internet services and mobile connectivity has enabled
transformative changes in governance, commerce, and public service delivery. However, despite
these advancements, significant disparities persist in terms of accessibility, affordability, and
quality of service (World Development Report 2016, n.d.). Goa is not an exception to this digital
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divide. Within the Bardez taluka, a clear gap in digital access can be observed when comparing
the Mapusa City with the villages of Anjuna, Siolim, and Camurlim. The uneven trajectory of
technological penetration illustrates how infrastructure, socio-economic conditions, and
geographical location contribute to a digital divide.

Table 5. Internet and Telecommunication Infrastructure.

Sr. No. Internet Mapusa Anjuna Siolim Camurlim
1. 3G Yes Yes Yes Yes
2. 4G Yes Yes Yes Yes
3. 5G Yes Yes Yes Yes
4. Fiber-optic Yes Yes Yes Yes
5. Public-WIFI Yes Yes Yes No
6. Network towers Yes No Yes No

The survey indicates widespread availability and access to mobile phones across all four locations.
It also reveals that internet coverage has significantly improved over the past decade in Mapusa
City and the villages of Anjuna and Siolim. However, residents of Camurlim Village reported that
there has been no substantial improvement in internet connectivity in their area. Regarding the
affordability of internet services over the last 10 years, most respondents noted an overall
improvement, although a small percentage believed that internet services were more affordable in
the past. When asked about their preferred mode of internet access, 90% of respondents in Mapusa
City and 86% in Anjuna Village reported using mobile data. In comparison, 62% in Siolim and
only 44% in Camurlim prefer mobile data. The survey further revealed that 4G networks are widely
available in all four locations, while 5G connectivity is more prevalent in Mapusa City and Anjuna
Village. Respondents also shared the challenges they face when accessing the internet. These
include poor network quality, high internet costs, lack of access to digital devices, and limited
digital literacy. Importantly, the survey indicated that better internet facilities and infrastructure
could lead to an improved standard of living in these localities.

Sanitation

Sanitation refers to the provision of services and facilities for the safe management of human
excreta, including the hygienic treatment, disposal, and reuse of wastewater. This underscores the
critical role of sanitation in safeguarding public health and ensuring environmental sustainability.
Sanitation extends beyond the mere construction of toilets; it encompasses a comprehensive
approach to waste management, water supply, hygiene education, and the promotion of behavioral
change. The significance of sanitation lies in its direct impact on reducing morbidity and mortality
caused by waterborne and sanitation-related diseases, enhancing human dignity, and improving
the quality of life, particularly for vulnerable populations such as women, children, and the elderly.
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Moreover, access to adequate sanitation is integral to achieving several Sustainable Development
Goals (SDGs), notably Goal 6, which calls for universal access to clean water and sanitation
(Department of Economic and Social Affairs, n.d.).

Despite national and regional efforts to improve sanitation coverage, a marked disparity persists
between urban and rural areas.

Table 6. Sanitation Facilities and Infrastructure.

Sr. No. Sanitation Facilities Mapusa  Anjuna Siolim  Camurlim
1. Public Toilet Yes Yes Yes No
2. Waste Collection Yes Yes Yes Yes
3. Waste Treatment Plant Yes No Yes No
4. Sanitation Programmes Yes Yes Yes Yes

A survey reveals notable disparities in access to water supply, sanitation facilities, and awareness
of public hygiene initiatives. The data indicates that while all four locations receive clean and safe
drinking water, disparities in water availability persist. Residents of Siolim and Camurlim villages
reported experiencing frequent water shortages, in contrast to Mapusa city, which enjoys a regular
water supply. Awareness of the availability of public toilet facilities varied significantly across the
surveyed areas. Mapusa and Siolim reported the highest levels of access, with 88% of respondents
(44 individuals) confirming the presence of public toilets, and only 12% reporting a lack of such

45 80% 80% facilities. Anjuna followed, where 70% (35
40 (40) ‘(554/) (40) respondents) reported access, while 30% (15
35 56%

respondents) did not. Camurlim, however, recorded

30 (28)44% -

e 1o (22) the lowest access, with only 28% (14 respondents)
20 0 (16) oo indicating availability, and a substantial 72% (36
15 (10; (10; respondents) lacking access to public toilets. In all
10 four locations reported the presence of waste disposal

5

0 systems, suggesting a baseline level of infrastructure

Mapusa Anjuna  Siolim  Camurlim for solid waste management across both urban and
rural areas surveyed. The survey also assessed
community awareness of availability of sanitation-

Figure 3. Sanitation Program. related programs. In both Mapusa and Siolim, 80%
of respondents (40 individuals) reported a lack of such programs, with only 20% (10 respondents)
acknowledging their existence. Anjuna presented a similar pattern, with 68% (34 respondents)
unaware of any sanitation initiatives and 32% (16 respondents) aware of such efforts. Interestingly,
Camurlim showed a relatively balanced awareness, with 56% (28 respondents) stating that
sanitation programs were unavailable, and 44% (22 respondents) indicating otherwise.

YES mNO
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Bank Infrastructure

Banking infrastructure refers to the collective physical and digital facilities, institutional structures,
and technological systems that support and enable the effective operation of the banking sector
within an economy. Banking infrastructure includes physical facilities such as bank branches and
ATMs, as well as digital services like mobile banking, internet banking etc. A well-developed
banking infrastructure is foundational to a nation’s financial architecture, as it facilitates access to
essential financial services, supports economic participation, and strengthens the institutional
mechanisms of financial governance.

Banking infrastructures serves as a critical vehicle for financial inclusion of marginalized and
unbanked populations into the formal financial system (Sable, 2024). The availability of structured
banking services enhances credit accessibility, which is essential for the sustenance and expansion
of agricultural activities, micro-enterprises, and rural livelihoods. Furthermore, an efficient
banking system mobilizes savings and channels them into productive investments, thereby
contributing directly to economic growth and development. Banking infrastructure also plays a
vital role in the implementation of state-sponsored welfare programmes, most notably through
Direct Benefit Transfers (DBTs), which enhance the transparency, timeliness, and accountability
of public service delivery. With the increasing digitization of financial services, the role of
technology-enabled banking infrastructure has become even more pronounced in shaping inclusive
and resilient economic systems.
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40 oy, 636;%

0, 0,
35 (30) (33) 56%  56%

(28) (28) 50% 50%

30 (25)  (25)

25
20
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B ATMS ® Cash Deposit Machine (CDM) ® Passbook Update Machine (PUM)

Figure 4. Banking Facility.

The rural-urban disparity in banking infrastructure is evident in Bardez taluka. Urban centres
consistently report higher branch and ATM density relative to rural areas. The adoption of digital
financial services remains significantly higher in urban locales, where individuals possess better
access to smartphones, reliable internet connectivity, and enhanced digital proficiency. Financial
technology (fintech) innovations and app-based financial services have predominantly catered to
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urban demographics, thereby perpetuating the exclusion of rural populations from the benefits of
financial modernization.

The survey reveals that both public and private banks are available in all four locations surveyed.
Banking facilities such as ATMs, Cash Deposit Machines, and Passbook Update Machines
(PUMs) are also present in each of these areas. Regarding bank account ownership, the survey
shows that Mapusa City and Camurlim Village have 100% bank account penetration. Anjuna and
Siolim report slightly lower figures, with 90% and 98% respectively. In terms of internet
connectivity, Mapusa City and Anjuna Village have better internet access compared to Siolim and
Camurlim villages. The survey also explored the adoption of UPI (Unified Payments Interface) in
these locations. Mapusa City leads with 96% of respondents using online payment methods in
daily transactions. This high adoption rate is likely influenced by better internet infrastructure and
favorable economic conditions. A similar trend is observed in Anjuna and Siolim, where tourism-
driven infrastructure has facilitated digital payment adoption. In contrast, Camurlim Village shows
the lowest level of UPI integration, mainly due to its remote location, limited internet connectivity,
and economic constraints.

Table 7. Banking Infrastructure and Facilities.

Sr. No. Infrastrﬁ(?ﬂjlﬂar}lgacilities Mapusa Anjuna Siolim Camurlim
1. Public Banks Yes Yes Yes Yes
2. Private Banks Yes Yes Yes No
3. ATMS Yes Yes Yes Yes
4. Cash Deposit Machine (CDM) Yes Yes Yes No
5. Passbook Update Machine Yes Yes Yes Yes
Conclusion

In conclusion, it is evident that infrastructural development has not been uniform across urban and
rural areas. Mapusa city, having historically evolved as a major economic hub in North Goa, has
witnessed significant investment to meet the growing needs of its population. In rural regions,
however, infrastructural development presents a mixed picture. For instance, Anjuna, being a
prominent tourist destination, has seen considerable economic growth and corresponding
improvement in infrastructure over time. Similarly, Siolim has gradually upgraded its
infrastructure. In contrast, Camurlim continues to face infrastructural challenges, particularly in
sectors like healthcare, where the absence of adequate facilities exacerbates the difficulties faced
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by its residents. Therefore, balanced and inclusive infrastructure development is essential for the
sustainable growth of both urban and rural areas.
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ABSTRACT

Parenting styles have long been recognized as critical determinants of children's emotional, social,
and cognitive development. In the context of emerging adulthood, this study offers a thematic
analytic review exploring how authoritative, authoritarian, and permissive parenting styles impact
adolescents' identity formation, mental health, social maturity, and resilience. Drawing from
extensive theoretical and empirical literature, the review systematically examines the interplay
between perceived parenting behaviors and developmental outcomes across childhood,
adolescence, and young adulthood. Methodologically, the study employs a thematic analysis
approach, synthesizing findings from key longitudinal and cross-sectional studies. Results indicate
that authoritative parenting consistently fosters higher self-esteem, social competence, emotional
regulation, and academic achievement, whereas authoritarian and permissive styles are associated
with a range of adjustment difficulties. The review underscores the need for culturally sensitive
parenting models in India to buffer against emerging mental health challenges. Implications for
future research and interventions aimed at promoting adolescent well-being are discussed.

Introduction

In a rapidly globalizing world, the traditional fabric of Indian family life is undergoing profound
transformation. Urbanization, technological shifts, and evolving social roles have redefined
parent-child relationships in ways that classic developmental theories, often derived from Western
contexts, do not fully capture. Amidst these changing landscapes, adolescents find themselves
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negotiating between cultural expectations and emerging individualistic aspirations. Consequently,
there is an urgent need to revisit the role of parenting in contemporary India, not merely in terms
of its structural forms but in how it is perceived and internalized by the youth. Understanding these
nuanced perceptions is crucial for fostering healthier psychological outcomes during the critical
transitional phases of adolescence and emerging adulthood.

Parenting plays a foundational role in shaping an individual’s emotional, social, and psychological
development from infancy through emerging adulthood. The nature of parent-child interactions,
especially the manner in which parents offer affection, support, respect, and boundaries, has long
been recognized as a critical determinant of children's developmental outcomes, including self-
esteem, social competence, mental health, and academic achievement. While the intention behind
parental behaviors is often noble, the perception of these behaviors by children and adolescents
can differ significantly, influencing the trajectory of identity formation and psychological well-
being.

In recent decades, extensive research has illuminated the complex associations between parenting
styles and various psychosocial outcomes in children and adolescents. Classic typologies of
parenting, such as authoritative, authoritarian, and permissive styles, emphasize differing degrees
of warmth, control, and autonomy granting, each with distinct consequences for child
development. However, within the dynamic socio-cultural landscape of contemporary India—
marked by modernization, urbanization, and changing family structures—there is an increasing
need to revisit and contextualize these findings.

Using a thematic analytic review framework, this article examines existing literature to identify
and interpret the recurring themes connecting parenting styles with adolescent psychosocial
outcomes, with particular attention to implications in the context of contemporary Indian society.
Specifically, this review focuses on how perceived parenting influences adolescents’ social
maturity, mental health, identity resolution, and conflict management, which are crucial markers
of resilience and successful transition into adulthood.

Methodology

This article employs a thematic analytic review approach to systematically synthesize the extant
research on parenting styles and adolescent developmental outcomes. Thematic analysis is
particularly suited to reviews that aim to move beyond mere description, instead identifying and
interpreting patterns of meaning across diverse studies.

The methodology involved the following steps:
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1.  Literature Selection: Primary emphasis was placed on peer-reviewed journal articles,
seminal works, and longitudinal studies focusing on authoritative, authoritarian, and
permissive parenting styles, and their psychological, social, and academic outcomes during
childhood, adolescence, and emerging adulthood.

2. Thematic Coding: Selected studies were analyzed for recurrent patterns, including (but not
limited to) themes such as emotional regulation, social competence, self-esteem, resilience,
identity resolution, and conflict management strategies among adolescents.

3. Interpretive Synthesis: The extracted themes were interpreted in light of developmental
theories and socio-cultural frameworks, especially considering contemporary shifts within
Indian family dynamics and youth experiences.

4.  Critical Contextualization: Special attention was given to how socio-economic factors,
family communication patterns, and adolescents' subjective perceptions of parenting modify
the outcomes associated with traditional parenting styles.

This thematic review aims not only to consolidate existing findings but also to critically highlight
emerging questions regarding parenting practices suitable for promoting mental well-being and
social maturity among adolescents in an era of rapid social change.

Review Analysis

Parents play important roles since the day a baby was born. Most people would agree that parenting
is not an easy job. The way parents interact with their children has a direct effect on their
development — their level of confidence and self-esteem, their sense of security, their emotional
well-being, the way they relate to others, how they deal with authority and their performance at
school. Plainly put, parenting revolves around — love — the way parents nurture their child by
showing affection, approval and support for their development, respect — whether or not parents
allow their children to express their own thoughts, beliefs and feelings freely without fear of being
judges, and limit setting — the degree to which parents expect and enforce mature and responsible
behaviour from their children. In fact, it is one of the hardest tasks as every parent would hope to
succeed in parenting. Parenting style is one of the variables that have been studied extensively in
human development (Baldwin, Mclntyre, & Hardaway, 2007) and is considered to be an important
determinant of several aspects of children’s outcome (Gadeyne, Ghesquiere, & Onghena, 2004).
Parenting styles have been shown to be related to children and adolescents’ development of self-
concept, integration of mental health and well-being, socialising, academic achievement
(Lamborn, Mounts, Steinberg, & Dornbusch, 1991), optimism (Baldwin, Mclntyre, & Hardaway,
2007), confidence (Strage & Brandt, 1999), motivation (Gonzalez & Wolters, 2006), externalizing
problem behaviour and attention problems (Gadeyne, Ghesquiere, & Onghena, 2004).
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Parenting Styles

Parenting styles have been described as the collection of parents’ behaviours which create an
atmosphere of parent-child interactions across situations (Mize & Pettit, 1997). Based on the work
of Baumrind (e.g., 1967; 1978) and those who have extended her work (e.g., Maccoby & Martin,
1983; Roberts, 1986), several broad typologies of parenting styles (i.e., authoritative, authoritarian
and permissive) have been identified. These styles tend to differ along the dimensions of warmth
and control. Warmth refers to the degree in which parents display involvement, responsiveness,
and support (Hart, Newell & Olsen, 2003). Warm, supportive parenting involves behaviours that
are physically and emotionally affectionate, approving, loving and caring (Openshaw, Thomas &
Rollins, 1984). Control includes the demands or expectations parents place upon or hold for their
children and the degree of monitoring present in parenting. Taken together, the styles of
authoritative, authoritarian, and permissive parenting differ in several important features including
(@) support shown to a child, aimed at forming an emotional connection with the child, (b)
behavioural control of the child, aimed at promoting mature behaviour, and (c) autonomy granting,
aimed at fostering self-reliance (Hart, Newell, & Olsen, 2003).

Parenting in Emerging Adulthood and Outcomes in Childhood and Adolescence

An extensive literature on parenting styles provides evidence that the three models of parental
control are linked to a variety of outcomes during childhood and adolescence. For example, the
quality of the parent-child relationship during early childhood affects children’s social
relationships and behavioral adjustment during middle childhood and adolescence (Scaramella &
Leve, 2004). Many studies have shown a link between the parent-child interaction and emotional
and behavioral adjustment in early childhood, middle childhood, and adolescence (Scaramella &
Leve, 2004). The effects of positive or negative parenting may continue to accrue as the child
develops. Indeed, researchers have examined the effects of parenting in childhood on later
development. For example, emerging adults reared by authoritative parents scored higher in areas
of competence and resilience than did emerging adults from authoritarian or permissive parenting
styles (Masten, Burt, Roisman, Obradovic, Long, & Tellegen, 2004). A longitudinal study
conducted by Aquilino and Supple (2001) found that the parent-child relationship in adolescence
influences the degree of well-being (i.e. life satisfaction, personal efficacy, and self-esteem)
experienced in emerging adulthood. Additional studies suggest emerging adults’ self-esteem and
self-actualization is positively correlated to authoritative parenting originating in childhood and
adolescence (Buri, Louiselle, Misukanis, & Mueller, 1988).

Authoritative Parenting: Authoritative parents tend to display both high control and high
responsiveness and warmth to their children. Expectations are clear, rules are firm and rational,
and discipline is administered in a consistent manner. Baumrind (1978) explains that authoritative
parents openly discuss any problems or actions that may arise in relation to the child and exhibit
firm control when necessary. Authoritative parents aim to teach rules of conduct, outline
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boundaries, foster responsibility through teaching correct principles, and employ consequences for
problematic behaviour but employ more positive reinforcement (e.g., compliments) than harsh
punishment (e.g., spanking). This parenting style offers a balance between high nurturance and
high control, in addition to clear communication about expectations for the child (Baumrind &
Black, 1967). Authoritative parents do not reward dependency (Baumrind & Black, 1967), but
instead set a standard of responsibility and self-control. In sum, authoritative parents set reasonable
demands on and have high expectations for their children while being warm and responsive.

Children reared by authoritative parents tend to fare better than children raised by parents who
employ permissive or authoritarian parenting styles in most aspects of development (Baumrind,
1991). Beginning in early-childhood, this style of parenting has been shown to produce higher
levels of social competence (Baumrind, 1978), a greater ability to regulate emotions, high social
skills (Isley, O’Neil, & Parke, 1996), and self-regulation (Black & Baumrind, 1967). During the
years of middle-childhood, Baumrind (1993) found that children reared by authoritative parents
excelled in areas of independence, creativity, persistence, social skills, academic competence,
leadership skills, social perspective-taking, and self-control. Adolescents of authoritative parents
have higher self-esteem, are socially confident and competent (Baumrind, 1978), are self-reliant,
have greater respect for their parents (Baumrind, 1991), display increased academic performance
(Dornbusch, Ritter, Leiderman, Roberts, and Fraleigh, 1987), possess higher levels of self-esteem,
engage in fewer acts of deviant behaviour and more prosocial behavior (Baumrind, 1991;
Avenevoli Sessa, & Steinberg, 1999), and exhibit lower levels of stress and fewer incidences of
substance abuse (Avenevoli et al., 1999).

Authoritarian Parenting: Authoritarian parents combine high control with lower levels of warmth.
This parenting style allows for strong parental command over their child, leaving minimal input
of the child in decisions or rationales (Baumrind, 1991). Further, in this form of one-way
communication, the child is not permitted to express views or opinions (Baumrind, 1977).
Measures of coercive and punitive control, such as physical or emotional punishment, are often
used by authoritarian parents as a means of disciplining the child. Authoritarian parents are
“obedience and status-oriented, and expect their orders to be obeyed without explanation”
(Baumrind, 1991, p. 62). The authoritarian parent is demanding and unresponsive to the emotional
needs of the child, as well as being controlling, and detached (Black & Baumrind, 1967). In
addition to high control and demand, authoritarian parents show little warmth, involvement,
support, or emotional commitment to their child (Black & Baumrind, 1967).

Authoritarian parenting, in contrast, is associated with a myriad of negative outcomes throughout
development (Peterson & Hann, 1999; Stafford & Bayer, 1993). Preschool-age children exposed
to authoritarian parenting have been found to be unhappy, dissatisfied, apprehensive, fearful,
socially inhibited, aggressive, and experience difficulty in regulating emotions (Baumrind, 1967;
Baumrind & Black, 1967; Hart, Nelson, Robinson, Olsen, & McNeily-Choque, 1998; Hart,
Newell, & Olsen, 2003; Nix, Pinderhughes, Dodge, Bates, Pettit, McFadyen, & Steven, 1999).
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Over the following years of development, both cognitive and social skills continue to fall behind
(Baumrind, 1977) and codependence on adult authority figures increases (Fischer & Crawford,
1992). During adolescence, low self esteem, low sociability, moodiness, obedience, and
apprehensiveness were reported in adolescents of authoritarian parents (Darling & Steinburg,
1993). Studies have suggested a positive correlation between authoritarian parenting and
adolescent delinquency (Fergusson, Horwood, & Lynsky, 1994; Huesmann, Eron, Lefkowitz &
Walder, 1984) and a negative association to adolescent stress, self-esteem, and substance abuse
(Avenevoli, Sessa, & Steinburg, 1999).

Given the central role that control plays in authoritarian parenting, the construct of psychological
control deserves particular attention, especially given that physical punishment may be less of an
option with emerging-adult children. Psychological control refers to parental interference that
controls or manipulates the psychological well-being of the child (Barber, 1996; 2002).
Withdrawing love when a child displeases a parent, inflicting guilt or shame as a form of
punishment, and using manipulation to gain power in a situation are forms of psychological control
over a child (Barber, 1996). Psychological control not only restricts and manipulates young
children’s thoughts and actions, but research confirms that psychological control is also linked to
problems throughout childhood and adolescence including internalizing problems in children such
as shyness, anxiety, and loneliness (Gresham & Elliott, 1990), dependency (Baumrind, 1978), low
self-esteem (Hart, Olsen, Robinson, & Mandleco, 1997), withdrawal (Baumrind, 1967; Baumrind
& Black, 1967), and depression (Allen, Hauser, Eickholt, Bell & O’Conner, 1994; Barber, Olsen,
& Shagle, 1994).

Another form of control is known as behavioral control (e.g., monitoring). Barber (1996) explains
that behavioral control can be perceived positively depending on the degree used, whereas
psychological control refers to psychological manipulation and is always perceived negatively.
Specifically, behavioral control is part of a continuum where permissive parents have little
behavioral control and authoritarian parents exercise extreme levels of control. Authoritative
parents tend to have an appropriate balance of control over their children and do so through the
use of less coercive and physical means (e.g., spanking). While it has been argued that
psychological control is less about controlling behavior and more about manipulating the parent-
child relationship and therefore a unique dimension of parenting (Barber, 1996), it too falls on the
excessive end of the control continuum. However, it seems important to examine whether
psychological control is part of the broader authoritarian construct in emerging adulthood or a
unique approach to parenting. Because parents may have less control over an emerging adult’s
behavior, it is expected that authoritarian parents will turn to more psychologically controlling
techniques and, therefore, will load with “traditional” items making up the construct of
authoritarian parenting in emerging adulthood.

Permissive Parenting: Permissive parents exhibit high levels of warmth and low levels of control.
Because warmth is displayed through overindulgence, permissive parents tend to be non-
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demanding and avoidant of controlling behavior or outlining boundaries in the children’s
environment (Baumrind & Black, 1967). Little is required of children, especially in areas of
maturity and responsibility (Baumrind, 1991). The overall idea of permissive parenting is to allow
the child extensive autonomy, corroborated by high parental support, in the hopes of engendering
close relationships with their children (Peterson & Hann, 1999). Their discipline, if any, is
inconsistent and confusing (Baumrind & Black, 1967) and these parents often surrender to the
demands of their child. Bad behavior of the child is seldom acknowledged or corrected by parents
and rules are either not enforced or are not clearly communicated. According to Baumrind (1968)
children of permissive parents are often left to regulate their own activities, behavior, and emotions
at a young age.

Permissive parents have little control and few expectations for their children. As a result, preschool
children of permissive parents tend to experience difficulty regulating emotions, have low self-
control, and be very immature (Baumrind, 1967). Permissive parenting has been linked to bossy,
dependant, impulsive behavior in children, with low levels of self-control and achievement; these
children do not learn persistence, emotional control, or limitations (Baumrind, 1967). While
positive outcomes of permissive parenting may include close parent-child relationships, greater
self-esteem, and more autonomy (Herz & Gullone, 1999), this parenting style often fosters more
serious problems in adolescence such as drug use and deviant behavior (Baumrind, 1991; Maccoby
& Martin, 1983), school misconduct (McCord, 1988), and lower academic achievement
(Dornbusch, Ritter, Leiderman, 1987). Further, adolescents of permissive parents tend to lack
verbal and behavioral control, be more aggressive, and have difficulty following school rules
(Dornbusch, Lamborn, Mounts, & Steinberg, 1991).

Parents wish for their children to grow into socially mature and respected individuals and the
process of molding them begins early on. However there is a crucial aspect that often goes missed
that is the impact of how the adolescent perceives his parents. Undoubtedly parents bring up the
child with the noblest of intentions but communication patterns play the critical role. They may
assume a participative style but the manner, in which it gets communicated across to the
adolescent, may be perceived as authoritarian; in such a case the effect on the adolescent could be
grave. It adds another dimension to be resolved while coming toward an identity resolution and
can impact the adolescents’ self-worth, social maturity, work efficiency and mental health.

Research has shown that people with different dispositions create different social environments
for themselves. Thus a person’s ‘situation’ does not depend only on external conditions but also
on his/her own approach to people and problems. As the adolescent moves toward integration
another crucial variable is influenced - social maturity. Social maturity encompasses attainments
in several domains, including independent functioning, effective interpersonal communication,
interaction and responsibility i.e. contributing to the well-being of society. Social maturity also
implies that the individual develops a pattern of behaviour, habits, attitudes, manners and skills
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which will help him fit into group living and contribute to the welfare of the group (T. Kalyanidevi
and N. Chaitanyaprathima, July, 2008). The variables that are known to affect social maturity also
seem to affect adolescent identity resolution, mental health, and adoption of an adequate conflict
resolution strategy. The various factors include home and school environments, socio — economic
status, family — size, familial interactions, perceived parenting, education and occupation,
urbanization, modernization and intelligence.

In the context of rapid social change being witnessed in India, it is suggested that there is a need
to research the appropriate parenting models which may play a role in preventing mental disorders
in early adolescence while also building resilience into adulthood. Mental and behavioral problems
are increasingly a part of health problems the world over. The burden of illness arising from
psychiatric and behavior disorders is enormous.

Interventions

To address the evolving mental health challenges faced by adolescents in India, particularly in the
context of changing parenting dynamics, it is crucial to design targeted intervention programs
that educate both parents and adolescents. These programs should focus on fostering authoritative
parenting practices, where warmth and control are balanced. Training for parents can be
implemented through workshops and counseling sessions that help them understand the
importance of emotional responsiveness and clear boundaries in promoting social maturity and
mental well-being. Additionally, adolescent-focused interventions should aim to build resilience,
improve emotional regulation, and teach effective conflict management skills. Schools can partner
with mental health professionals to conduct mental health awareness campaigns to normalize
seeking support, teach stress management techniques, and encourage open discussions about
identity formation and self-worth.

School counsellors should be trained to spot early signs of maladjustment in adolescents and act
as a bridge between students and their families, guiding them toward appropriate interventions.
Peer support programs in schools, where older students mentor younger ones, can help normalize
healthy social behaviors and provide role models for resilience-building. Incorporating social-
emotional learning (SEL) into school curricula will help students gain emotional awareness,
communication skills, and problem-solving strategies. Furthermore, programs targeting identity
resolution should be integrated into the curriculum to assist adolescents in understanding
themselves and their roles within their families, peer groups, and society at large.

Policies

Given the critical role that parenting plays in shaping adolescent development, policy initiatives
should be designed to support families in providing an optimal environment for their children.
Government-backed parenting support programs should be expanded to reach diverse
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populations, particularly in rural or economically disadvantaged regions. These programs could
include training in communication skills, techniques for stress reduction, and insights into
fostering autonomy while maintaining boundaries. In addition, policies should promote mental
health literacy among parents, teachers, and healthcare providers, ensuring that they are equipped
to identify mental health issues early and provide timely intervention.

There should be a concerted effort to make mental health care more accessible in both urban and
rural areas. Policies should mandate the inclusion of mental health services in schools with
dedicated counsellors who can offer continuous support. Legislative measures should also
encourage cross-sector collaboration between education, health, and social services to provide
holistic support to adolescents and their families. In urban areas, where parenting styles are often
influenced by fast-paced lifestyles, community centers offering family therapy and emotional
coaching can bridge the gap and reinforce the significance of balanced parenting.

Implications

This review’s findings have several important implications for how parenting styles can be
optimized in the context of Indian society. One critical takeaway is the need for a culturally
sensitive understanding of parenting. While the authoritative style is proven to be most
beneficial in terms of mental health and social maturity, there may be cultural barriers in the
Indian context that prevent its full adoption. This includes the role of extended family structures
and societal expectations around obedience and respect. Thus, interventions must be flexible
enough to work within these cultural constraints while promoting the core tenets of authoritative
parenting, such as warmth and clear communication.

Social maturity and identity resolution are crucial areas of adolescent development. The findings
suggest that parent-child communication plays a significant role in these domains, where
adolescents who perceive their parents as supportive and responsive are more likely to resolve
identity conflicts effectively and navigate the challenges of emerging adulthood with greater
resilience. Therefore, policies that encourage positive parent-child relationships, particularly
through open dialogue and mutual respect, can have long-term benefits for adolescents' mental
health and their ability to cope with stressors. Moreover, emphasizing collective responsibility
for youth development within communities could help bridge generational gaps in understanding
and response to adolescent challenges.

Conclusions

In conclusion, the relationship between parenting styles and adolescent development is integral
to shaping the future mental health and social maturity of individuals. As India continues to
undergo rapid social change, it is imperative that parenting practices evolve to address the unique
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challenges posed by globalization, technological advancement, and urbanization. While
authoritative parenting remains the most effective in fostering positive outcomes, it is essential
that parental expectations and cultural values are taken into account when advocating for
parenting interventions.

This study emphasizes the need for holistic and integrated approaches that involve parents,
educators, and mental health professionals working together to guide adolescents through their
formative years. Culturally tailored interventions will ensure that parenting practices align with
contemporary needs while respecting cultural traditions. Additionally, government policies must
prioritize mental health by incorporating mental health education at all levels of schooling and
supporting parental guidance programs that are accessible across diverse socio-economic strata.

The need for research on parenting interventions, especially in the Indian context, cannot be
overstated. Future studies should explore how specific parenting behaviors impact adolescents
from different socio-economic backgrounds, as well as how these influences shift as adolescents
move into young adulthood. By understanding and addressing these complexities, we can
contribute to creating a healthier, more resilient generation of young adults who are equipped to
navigate the challenges of modern life.
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ABSTRACT

The growing popularity of Over-the-Top (OTT) platforms has changed how people consume
media around the world, including in Goa, India. This study explores the main factors that
influence Goan consumers to adopt OTT platforms, using the Technology Acceptance Model
(TAM) as the foundation. Key factors examined include perceived ease of use, usefulness, price
value, content quality, entertainment, and intention to use. The study also considers Goa’s unique
demographic and cultural features to understand local content preferences.

A mixed-methods approach was used, combining survey data with qualitative insights. Data
analysis was done using SmartPLS 4 to examine the relationships between the factors. The results
show that affordability, a wide range of content, and easy access are important reasons people
choose OTT platforms. Additionally, regional content and digital literacy levels strongly influence
consumer choices. The findings provide useful suggestions for OTT providers to better meet the
needs of the Goan audience by offering more localized and accessible content.

Introduction

Over-the-Top (OTT) platforms have revolutionized the way people consume entertainment by
delivering content directly through the internet, bypassing traditional broadcast, cable, and satellite
systems. With rapid technological advancements and shifting viewer preferences, platforms such
as Netflix, Amazon Prime Video, Disney+ Hotstar, and Zee5 have gained widespread popularity.
The COVID-19 pandemic further accelerated this digital shift, as lockdowns increased reliance on
streaming services for entertainment (Nagraj et al., 2021).Unlike traditional television, which has
been prominent since the 1950s, OTT services offer unmatched flexibility and convenience. They
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allow users to stream movies, web series, documentaries, and live sports on demand, across
multiple devices—including smartphones, tablets, and smart TVs—requiring only an internet
connection. OTT platforms operate through varied revenue models, such as subscriptions,
advertisements, and pay-per-view. These features have made OTT services a popular choice for
modern consumers seeking personalized, on-the-go content experiences.

Netflix pioneered the global OTT revolution, followed by platforms like Amazon Prime Video,
Apple TV, Hulu, and Roku. According to market forecasts, the global OTT industry is expected
to grow at a compound annual growth rate (CAGR) of 15.2%, reaching $149.34 billion by 2022,
largely driven by increased digital adoption post-pandemic.

OTT Platforms vs. Traditional TV

One of the core differences between OTT services and traditional television lies in content
delivery. Traditional TV depends on fixed broadcast schedules through cable or satellite networks,
whereas OTT platforms stream content over the internet. This enables greater control and
flexibility for viewers, who can access content anytime and from any location (Kumar et al., 2024).

Furthermore, traditional TV restricts viewers to scheduled programming, while OTT platforms
offer on-demand access to a vast content library. This user-centric approach has made OTT
services more attractive, particularly to younger, tech-savvy audiences.

Major Players in the Indian OTT Market

India’s OTT landscape is highly dynamic, with multiple players catering to a linguistically and
culturally diverse audience:

o Amazon Prime Video: With 60 million subscribers in India, it offers multilingual content
and additional benefits like free shipping and music streaming. Subscription: ¥179/month or
%1,499/year.

J Disney+ Hotstar: Known for Disney, Marvel, Pixar content, and live sports. It has 50 million
subscribers. Plans: *899/year (VIP), X1,499/year (Premium).

o Netflix: Popular for its original content and high-quality viewing experience, with about 10
million Indian subscribers. Plans: ¥199 (Basic), 3499 (Standard), 3649 (Premium).

o Zee5: Offers strong regional content with 90 million users. Subscription starts at Y99/month
or 3999/year.

o Sony LIV: Known for live sports and Indian entertainment, with 40 million users. Plans:
%299/month or I999/year.

o JioCinema: Free for Jio users, it hosts a wide collection of regional and Bollywood films
with over 100 million users.

o Voot: Focuses on regional and youth-centric content, including shows from MTV and
Nickelodeon. Subscription: ¥99/month.
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Regional Considerations and Cultural Context

Consumer adoption of OTT platforms also varies by region due to differences in culture, language
preferences, digital literacy, and accessibility. Regional content availability plays a crucial role in
user engagement, particularly in culturally rich areas such as Goa. The presence of multilingual
content and localized storytelling has emerged as a significant factor in influencing viewer choice
in regional markets. Moreover, the level of digital literacy and the affordability of internet services
further shape adoption behaviour in such settings.

Significance of the study

This study aims to provide insights into the factors driving the adoption of OTT (Over-the-Top)
services, a rapidly growing industry reshaping entertainment consumption. With the rise of high-
speed internet, affordable data, and smartphones, OTT platforms have disrupted traditional media,
especially television. By understanding user behavior, the study can help service providers
enhance user interfaces and content offerings. It also sheds light on the cultural impact of OTT in
diverse countries like India, where regional and multilingual content is key to adoption. The
findings are valuable for marketers, policymakers, and researchers, offering guidance on targeted
advertising, regulatory frameworks, and further academic exploration of digital transformation in
entertainment.

Research problem

The rapid adoption of OTT platforms in India has transformed entertainment consumption, but the
factors behind this shift are not well understood. Users are increasingly moving from traditional
TV to OTT services for their convenience, variety, and affordability. However, key influences
such as perceived ease of use, price value, and service quality need further exploration.
Additionally, India's diverse demographics and cultural context—Ilike regional preferences,
economic differences, and varying tech access—add complexity to user behavior. This research
seeks to identify the key drivers of OTT adoption and understand how these factors interact within
the unique Indian market.

Research gap

Despite the growing popularity of OTT services, existing research, particularly in India, overlooks
region-specific factors like cultural diversity, regional content preferences, and economic
disparities that shape consumer behavior. Current studies often analyze individual factors like ease
of use or entertainment value in isolation, without considering their interaction. This limits a
holistic understanding of what drives OTT adoption in a diverse market. Additionally, emerging
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trends like personalized content, gamification, and social media integration remain underexplored.
There's also a lack of longitudinal studies tracking user behavior over time and post-adoption
trends, such as loyalty and platform switching. Addressing these gaps would provide a more
complete picture of the OTT landscape and help providers adapt to evolving consumer needs.

Objectives

1.  Toexamine the relationship between perceived ease of use and perceived usefulness of OTT
Services.

2. Toanalyse the impact of perceived usefulness and perceived ease of use on user’s intention
to use OTT services.

3. To investigate the effect of intention to use OTT services on the actual adoption of OTT
Services.

4. To assess how price value and service quality and Entertainment contributes to users'
intention to use OTT services.

5.  To examine the mediating role of intention to use OTT services in the relationship between
perceived ease of use, perceived usefulness, and price value with OTT adoption.

6.  Toinvestigate the mediating role of intention to use OTT services in the relationship between
quality and entertainment with OTT adoption.

Hypothesis

H1: Perceived ease of use is positively related to perceived usefulness in OTT services.
H2: Perceived usefulness is positively related to intention to use OTT services.

H3: Perceived ease of use is positively related to intention to use OTT service.

H4: Intention to use OTT service is positively related to OTT Adoption.

H5: Price value is positively related to intention to use OTT services.

H6: Quiality is positively related to intention to use OTT services.

H7: Entertainment is positively related to intention to use OTT services.

H8: Intention to use OTT services mediates the relationship between perceived ease of use and
OTT adoption.

H9: Intention to use OTT services mediates the relationship between perceived usefulness and
OTT adoption.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 109



H10: Intention to use OTT services mediates the relationship between price value and OTT
adoption.

H11: Intention to use OTT services mediates the relationship between quality and OTT adoption.

H12: Intention to use OTT services mediates the relationship between entertainment and OTT
adoption.

Methodology

Research Design: The research uses a descriptive and explanatory approach to analyze factors
influencing OTT platform adoption. Primary data is collected via structured questionnaires from
OTT users in Goa, while secondary data comes from academic journals and industry reports. A
non-probability convenience sampling method targets diverse OTT users in Goa. The survey
includes multiple-choice and Likert scale questions to assess user perceptions and adoption factors,
ensuring consistent and meaningful insights.

Data Collection
Primary Data:

o Survey Method: A structured questionnaire, using closed-ended and Likert-scale questions,
was distributed via Google Forms to measure perceptions and behaviors.

o Sample Size: 400 respondents were targeted, with 314 responses (78.5% response rate).

o Sampling Technique: Stratified random sampling was used to ensure representation across
demographics like age, gender, and marital status.

Secondary Data:

Data was gathered from existing literature, reports, and publications on OTT adoption trends,
with a focus on Goa where available.

Analytical Tools and Techniques:

Data analysis is conducted using SPSS for processing demographic data to identify user trends and
patterns. For advanced statistical modeling, Smart PLS 4 is used to assess the measurement
model’s validity and reliability, test hypotheses, and analyze relationships. It estimates path
coefficients, evaluates R?, adjusted R?, and f2 effect size to assess explanatory power, and examines
predictive relevance (Q? predict) and model fit.
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Figure 1. Proposed conceptual framework.

Results of Data Analysis

Respondents Demographics

The respondents in this study are mostly young, educated, and students. Females make up 55% of
the participants, while males make up 45%. Most respondents are between 19 and 25 years old
(53.5%), followed by those under 18 (29.3%). Smaller age groups include those aged 26-34
(13.1%), 3545 (2.2%), and 46 and above (1.9%). This shows that the majority of people in the
study are in their teens and twenties. In terms of education, 50% are graduates, 30% have
completed Higher Secondary (HSSC), and 9% each are either postgraduates or SSC qualified.
Only 1% have a PhD or fall under other categories.

When it comes to occupation, 79% of the respondents are students. Others include employed
people (16%), self-employed (3%), and unemployed individuals (2%). Most respondents (93%)
are unmarried, while only 6% are married and 1% are widowed. Overall, the data shows that the
study mainly reflects the views of young, unmarried students with a good level of education. This
is important for understanding how and why they use OTT platforms.
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Table 1. Information of Respondents.

Category Sub — Category Frequency Percent

Male 140 44.6

Gender Female 174 55.4
Below 18 92 29.3

19-25 168 53.5

Age 26 - 34 41 13.1
35-45 7 2.2

46+ 6 1.9

SSC 28 8.9

HSSC 96 30.6

Education Graduate 156 49.7
qualification Post-graduate 30 9.6
PhD 2 6

Other 2 .6

Student 249 79.3

. Employed 51 16.2
Occupation Unemployed 5 2.6
Self employed 9 3.9

Married 18 5.7

Marital Status Unmarried 294 93.6
Widowed 2 1

Smart PLS Analysis

SmartPLS is a user-friendly software for structural equation modelling (SEM), helping researchers
analyze complex relationships between latent variables. With its intuitive graphical interface, it
simplifies SEM for users of all expertise levels in academic, business, and social science research.

Measurement Model

In SmartPLS, a measurement model defines the relationship between observed variables
(indicators) and latent constructs, assessing their reliability and validity through metrics like factor
loadings, reliability (Cronbach's Alpha, Composite Reliability), and validity (Convergent and
Discriminant).

Table 2 presents Outer Loadings for indicators in a SEM or PLS-SEM analysis, assessing their
strength in representing seven constructs: Adoption (AD), Entertainment (ENT), Intention to Use
(ITU), Perceived Ease of Use (PE), Perceived Usefulness (PU), Price Value (PV), and Quality
(QY). All indicators exceed the 0.7 threshold, confirming reliability and validity. AD (0.827-
0.900), ENT (0.877-0.907), ITU (0.815-0.885), PE (0.822-0.915), PU (0.830-0.913), PV (0.866—
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0.921), and QY (0.868-0.933) demonstrate strong construct representation. These results validate
the measurement model for further analysis.
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Figure 2. Measurement Model framework.

Source: SmartPLS output
a. Outer loadings & construct reliability and validity

All Cronbach’s Alpha values exceed 0.7 (ranging from 0.880 to 0.931), confirming strong internal
consistency. Composite Reliability (rho_c) is also high (0.917-0.951), ensuring reliable construct
measurement. AVE values (0.735-0.829) surpass the 0.5 threshold, verifying that each construct
explains a significant portion of variance in its indicators. Overall, the results confirm that the
constructs are highly reliable and valid, supporting their use in further SEM or PLS-SEM research.
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Table 2. Measurement Properties.

Composite Average ltem Outer
Cronbach's Pos variance Loadings Loadings
reliability
alpha (rho_a) extracted
- (AVE)
AD1 0.827
. AD?2 0.900
Adoption 0.880 0.887 0.735 AD3 0.876
AD4 0.825
ENT1 0.877
) ENT2 0.907
Entertainment 0.917 0.920 0.801 ENT3 0.891
ENT4 0.903
ITU1 0.815
) ITU2 0.884
Intention to Use 0.886 0.894 0.745 ITU3 0.885
ITU4 0.867
PE1 0.822
Perceived Ease PE2 0.915
of Use 0.906 0.915 0.781 PE3 0.897
PE4 0.900
PU1 0.888
Perceived PU2 0.900
Usefulness 0.906 0.909 0.780 PU3 0.913
PU4 0.830
PV1 0.866
Price Value 0.880 0.884 0.807 PV2 0.907
PV3 0.921
QY1 0.868
) QY2 0.914
Quality 0.931 0.944 0.829 QY3 0.926
QY4 0.933
Table 3. HTMT Values.
AD ENT ITU PE PU PV QY
AD
ENT 0.751
ITU 0.660 0.701
PE 0.649 0.602 0.619
PU 0.705 0.728 0.697 0.742
PV 0.535 0.581 0.602 0.533 0.644
QY 0.645 0.678 0.656 0.608 0.668 0.483
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b. Discriminant Validity (HTMT)

Table 3 assesses discriminant validity for seven constructs in SEM/PLS-SEM using the Fornell-
Larcker criterion. A construct’s square root of AVE (diagonal value) should be higher than its
correlations with other constructs (off-diagonal values), ensuring distinctiveness. All constructs
meet this criterion: Adoption (AD) (0.751) is higher than its correlations (<0.705), Entertainment
(ENT) (0.701) exceeds its correlations (<0.728), Intention to Use (ITU) (0.701) is greater than its
correlations (<0.697), and similar results hold for Perceived Ease of Use (PE) (0.742) and
Perceived Usefulness (PU) (0.742). These results confirm strong discriminant validity, ensuring
each construct measures a unique concept.
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Figure 3. Structural Model.
Structural Model Assessment

In SmartPLS, a structural model, also known as a PLS-SEM or PLS path model, represents the
relationships between latent variables (constructs) and is assessed by evaluating path coefficients,
collinearity, significance, R-squared, and predictive power.
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a.  Direct Hypothesis Testing

Table 4. Direct Hypothesis Testing.

Original Sample Standard

sample mean deviation ( C;I;;_tra[glét\lfli P values RESULT
(O) (M) (STDEV)

ENT -> ITU 0.247 0.249 0.056 4.416 0 ACCEPTED
ITU->AD 0.592 0.592 0.046 12.926 0 ACCEPTED
PE ->ITU 0.109 0.106 0.051 2.148 0.032 ACCEPTED
PE -> PU 0.681 0.678 0.05 13.736 0 ACCEPTED
PU->ITU 0.163  0.164 0.062 2.636 0.008 ACCEPTED
PV ->ITU 0.163  0.165 0.052 3.131 0.002 ACCEPTED
QY > ITU 0.219 0.216 0.057 3.836 0 ACCEPTED

Table 5. R? Values.

R-square R-square adjusted
AD 0.350 0.348
ITU 0.541 0.534
PU 0.463 0.461

Table 4 shows the results of testing various relationships between factors in a model using
SmartPLS 4, with all hypotheses being accepted.

Entertainment (ENT) has a positive effect on the intention to use (ITU), with a strong significance,
meaning that as entertainment value increases, people are more likely to use the service. Similarly,
the intention to use (ITU) strongly influences OTT Adoption (AD), showing that if people intend
to use a service, they are likely to adopt it.

Perceived Ease of Use (PE) also positively impacts the intention to use (ITU), but with a weaker
effect. However, it strongly influences how useful people perceive the service to be. Perceived
Usefulness (PU) also has a positive effect on ITU, though the relationship is moderate.

Price Value (PV) impacts the intention to use (ITU), meaning that if users see the service as good
value for money, they are more likely to use it. Quality (QY) also has a significant effect on ITU,
showing that a high-quality service encourages users to use it more.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 116



Overall, the results confirm that factors like Entertainment, Ease of Use, Usefulness, Price, and
Quality strongly influence people’s intention to use a service, and that intention to use is a strong
predictor of whether they will adopt the service.

Coefficient of Determination (R?)

Table 5 presents R-square (R?) and Adjusted R-square (R? adjusted) values for Adoption (AD),
Intention to Use (ITU), and Perceived Usefulness (PU), assessing how well independent variables
explain their variance. For Adoption (AD), R? is 0.350, meaning the model explains 35% of its
variance, with an Adjusted R? of 0.348, indicating other factors may influence adoption. Intention
to Use (ITU) has the highest R? at 0.541 (Adjusted R2 0.534), suggesting strong explanatory power.
Perceived Usefulness (PU) has R? 0.463 (Adjusted R? 0.461), showing reliability but leaving room
for improvement.

Overall, the model effectively predicts ITU, while AD and PU could benefit from additional
variables for better accuracy. These findings help researchers refine models to enhance predictive
power.

Model Fit
Table 6: Model Fit Indices.

Saturated model Estimated model

SRMR 0.057 0.134
NFI 0.839 0.82

The table compares model fit indices for the saturated and estimated models using SRMR and NFI.
SRMR is 0.057 for the saturated model and 0.134 for the estimated model, indicating a poorer fit
for the latter. NFI values are 0.839 (saturated) and 0.82 (estimated), suggesting a reasonable but
not perfect fit. Overall, the estimated model shows weaker fit, especially in SRMR.

Discussion

The study's findings reveal several key insights. In terms of gender distribution, 55% of
respondents are female, while 45% are male, indicating a slight gender imbalance that may be
influenced by the nature of the study or target audience. Regarding age, the majority of respondents
(53.5%) are in the 19-25 age range, followed by those under 18 (29.3%), with older age groups
showing minimal representation. This suggests that younger individuals are more engaged with
OTT platforms. Education-wise, most respondents are graduates (50%), followed by 30% with
Higher Secondary School education. A smaller portion has completed postgraduate or Secondary
School education, highlighting that OTT platforms are mainly used by those with at least a
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graduate degree. In terms of occupation, 79% of respondents are students, emphasizing that OTT
platforms are primarily popular among younger individuals. Employed individuals account for
16%, while self-employed and unemployed respondents are underrepresented. Marital status
analysis shows that 93% of respondents are unmarried, suggesting that single individuals are the
dominant users of OTT platforms due to greater flexibility in their entertainment choices.

For the measurement model, all constructs show strong reliability and validity, with factor loadings
above the 0.7 threshold. The Cronbach’s Alpha values, ranging from 0.880 to 0.931, indicate high
internal consistency. Constructs also demonstrate strong discriminant validity, confirming they
measure distinct concepts. Cross-loadings analysis further supports high construct validity,
ensuring that each indicator strongly associates with its intended construct. Additionally, the
Fornell-Larcker criterion confirms the uniqueness of each construct.

In the structural model, the study confirms that factors such as entertainment, perceived usefulness,
price value, and quality significantly influence OTT adoption. Intention to Use is the strongest
predictor of adoption, while ease of use has a weaker direct impact but enhances perceived
usefulness. The analysis of mediating effects shows that Intention to Use plays a significant role
in mediating the relationship between key factors (like entertainment and price value) and
adoption. The R-squared values indicate that the model explains 54.1% of the variance in Intention
to Use, 46.3% in Perceived Usefulness, and 35% in Adoption, suggesting that other factors may
also influence these constructs. Effect size analysis reveals that Intention to Use has a strong effect
on adoption, while entertainment has a smaller influence. Perceived ease of use significantly
impacts perceived usefulness. Predictive performance analysis shows that the model is most
accurate for Intention to Use, followed by Perceived Usefulness, with Adoption being the least
predictable. Finally, the model fit analysis suggests that while the saturated model fits well, the
estimated model shows some weaknesses, particularly in terms of the SRMR value.

Conclusion

The study shows that female respondents (55%) slightly outnumber males (45%), with age data
indicating that younger individuals (19-25) are the primary users of OTT platforms. Education
levels reveal that graduates and HSSC holders make up the largest user base, while students (79%)
dominate the demographic, with employed individuals at 16%. Marital status analysis shows that
unmarried individuals (93%) use OTT services more, reflecting their greater entertainment
flexibility.

The measurement model confirms the reliability and validity of constructs like Adoption,
Entertainment, Intention to Use, Perceived Ease of Use, Perceived Usefulness, Price Value, and
Quality. Intention to Use strongly predicts Adoption, with entertainment and perceived usefulness
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being key drivers. Multicollinearity is minimal, though some constructs show higher VIF values,
which may affect estimates.

The findings highlight that improving ease of use and perceived usefulness can boost adoption
rates. The model accurately predicts Intention to Use, but Adoption shows lower predictive power,
suggesting a need for refinement. Model fit is acceptable, but further improvements could enhance
accuracy.
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ABSTRACT

Goa, a coastal state in India, is renowned for its rich cultural heritage and distinctive products.
However, these unique treasures face threats from misappropriation and unauthorized use.
Geographical Indications (Gls) offer a legal shield to protect these products, promoting their
cultural and economic value. This research paper explores the significance of Gls in safeguarding
Goa's distinctive products, such as Feni, Cashew, and Khaje, among others. It examines the
existing legal framework, international best practices, and challenges in implementing GI
protection. The study highlights the benefits of Gl registration, including enhanced marketability,
preservation of traditional knowledge, and economic empowerment of local communities. By
analyzing case studies and stakeholder perspectives through interviews and random sampling
survey, this research provides insights into the potential of Gls to protect Goa's cultural heritage
and promote sustainable development. The findings aim to inform policymakers, stakeholders, and
local communities about the importance of Gl protection in preserving Goa's unigue identity.

Introduction

India is a land of immense cultural, geographical, and biological diversity, and it’s states each have
unique contributions to the country’s identity. Goa, one of the smallest states in India by area,
stands out not only for its pristine beaches and Portuguese colonial legacy but also for its rich
traditions in agriculture, handicrafts, and food production. Nestled on the western coast of India,
Goa enjoys a unique climate, cultural blend, and ecological setting that influence the characteristics
of its regional products. In an era where globalization can blur the identities of local products, there
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has emerged an increasing need to protect and promote the origin-specific uniqueness of certain
goods. This is where the concept of Geographical Indications (GI) becomes highly relevant.

A Geographical Indication (Gl) is a form of intellectual property right that identifies a product as
originating in a particular place, where a given quality, reputation, or other characteristic of the
good is essentially attributable to its geographical origin. Unlike other forms of intellectual
property that focus on individual creators or inventors, Gl protects collective knowledge that has
developed over generations. This system supports the preservation of cultural heritage, helps
ensure authenticity, and enables economic opportunities for local producers. In the Indian context,
Gl protection plays a crucial role in promoting traditional knowledge systems and indigenous
practices.

Goa, with its long history of trade, agriculture, and artisanal skills, has several products that
deserve and have received GI recognition. From the world-renowned Feni, a traditional liquor
distilled from cashew apples or coconut sap, to the rare and flavourful Khola chilies, Goan products
reflect deep-rooted traditional practices passed down over centuries. Each of these products carries
a geographical identity linked intrinsically to the local climate, soil, techniques, and community
practices. Gl tags not only protect these items from imitation and misuse but also enhance their
marketability and global reputation.

To understand the significance of Gl in Goa, it is important to first appreciate the cultural,
historical, and economic setting of the state. Goa was a Portuguese colony for over 450 years
before it was integrated into the Indian Union in 1961. This colonial legacy has had a profound
impact on the architecture, cuisine, religion, language and arts of the region. The state is known
for its communal harmony and a unique syncretism that blends Eastern and Western cultural
elements.

Goa's economy is largely supported by tourism, fisheries, agriculture and manufacturing. The lush
landscapes and fertile soils of the state support a variety of crops, including rice, coconut, cashew
and spices. Alongside agriculture, traditional industries such as handicrafts, pottery, weaving and
liquor distillation are still practiced, especially in the rural hinterlands. These industries are often
family-based and community-driven, relying heavily on indigenous knowledge and sustainable
practices. Unfortunately, many of these practices are at risk of fading away due to urbanization,
mass production and lack of recognition in formal markets.

Geographical Indication status provides a protective legal framework that can aid in reviving and
sustaining these traditional industries. In recent years, both the State and Central Governments
have taken active steps to identify, document and register such products under the GI Act. This
initiative not only strengthens the rural economy but also ensures the transmission of traditional
knowledge to future generations.

A Geographical Indication (Gl) is defined in the World Trade Organization’s Agreement on Trade-
Related Aspects of Intellectual Property Rights (TRIPS) as an indication which identifies a good
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as originating in the territory of a member or a region or locality in that territory, where a given
quality, reputation or other characteristic of the good is essentially attributable to its geographical
origin. India enacted the Geographical Indications of Goods (Registration and Protection) Act,
1999, which came into force in 2003, to comply with the TRIPS Agreement.

Under this Act, Gl is a collective right, granted not to an individual but to an association of persons
or producers engaged in the manufacture of the concerned goods. The Gl tag confers the legal right
to use the name associated with a product, protecting it from unauthorized use by those not
conforming to the defined standards. The Gl Registry in India is located in Chennai and
registrations are valid for ten years, renewable indefinitely.

The Gl mechanism benefits not only the producers by protecting their goods from counterfeit and
boosting market value, but also the consumers by ensuring authenticity, quality, and traceability.
Additionally, Gl-tagged products often become symbols of regional pride and cultural identity,
attracting attention from researchers, tourists and entrepreneurs alike. Geographical Indications
can be classified into several types, depending on the nature of the product and the basis of its
linkage to a specific geographic location. The Indian Gl Registry categorizes them broadly into
the following types:

1)  Agricultural Products: These are products obtained through traditional farming techniques,
benefiting from the unique soil, climate or ecosystem of a specific area. The qualities or
characteristics of such goods are directly linked to their place of origin. Examples in India
include Basmati rice, Darjeeling tea and Malabar pepper. In Goa, agricultural Gls could
include products like Khola chillies, cultivated using indigenous methods in the hilly terrain
of the Canacona region.

2) Handicrafts: Handicraft Gls are perhaps the most diverse, encompassing textile designs,
pottery, metal work, wood carving and other handmade items. These goods are deeply
rooted in tradition and passed down through generations of skilled artisans. Their
distinctiveness lies in the local materials, tools and techniques used. While Goa is not as
widely known for handicrafts as some other Indian states, it does have recognized products
such as the Goan Kunbi Saree, which is in the process of obtaining GI status for its unique
weave and cultural importance to the tribal communities.

3) Foodstuff and Beverages: These include regional cuisines, processed food items and drinks
whose recipes or methods of preparation are specific to a region. Goa’s iconic alcoholic
beverage Feni is one such product, made from cashew apples or coconut sap through a three-
stage distillation process that is specific to the region. Feni was the first product from Goa
to obtain Gl registration in 2009.

4)  Natural Goods: These refer to naturally occurring products that have unique qualities due
to environmental factors like mineral content, altitude or climate. Such Gls are relatively
fewer in number but can include products like certain types of salt, stone or water. In the
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Goan context, natural resources such as laterite stone or river fish varieties may have
potential for GI consideration.

5)  Manufactured or Industrial Products: These goods involve human intervention and
technical skill but are defined by traditional methods of manufacture practiced in a certain
geographic region. These include items such as Kanchipuram silk or Mysore sandal soap.
Goa’s traditional salt-making industry, known as Mithagar, or the craft of making earthen
Goan pottery, could be considered for Gl registration in this category.

Geographical Indication status has significant implications for a state like Goa. First and foremost,
it ensures the legal protection of products that are vulnerable to imitation and misuse. In a
globalized market, where counterfeit goods are rampant and authenticity is increasingly
questioned, GI certification acts as a mark of trust and quality.

Second, GI promotes rural and sustainable development by empowering local producers,
especially artisans, farmers and traditional communities. By creating a premium value for origin-
specific goods, Gl enhances the income potential of producers and reduces rural-to-urban
migration.

Third, GI protection helps preserve cultural heritage. Many Goan practices such as traditional
brewing of Feni or weaving of Kunbi sarees are at risk of extinction due to modernization. Gl
recognition not only revives interest in these traditions but also facilitates government and private
investment in their promotion.

Fourth, GI products have strong potential in tourism marketing. With Goa already being a prime
tourist destination, Gl-tagged products can be showcased as authentic souvenirs or experiences.
Tourists are increasingly drawn to local and ethical products and Gl can serve as a bridge between
commerce and culture.Finally, GI contributes to intellectual property awareness and policy
development at the grassroots level. Many rural producers are unaware of their rights and the
economic value of their knowledge. Gl-related campaigns and schemes help build capacity, raise
awareness and encourage documentation and standardization of traditional practices.

Materials and methods

This study is qualitative and descriptive in nature. The study considers responses from stakeholders
through interview method. Secondly a survey method was adopted to collect information from 100
individuals to gain insights into consumer awareness of Geographical Indication. A well-structured
questionnaire consisting of 16 questions was created. The questionnaire consisted of close ended
guestions. The analysis is based on these responses.
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To conduct the study in a systematic manner, an action plan was prepared outlining a set of well-
defined steps to be followed throughout the course of the project. To achieve the objectives of the
research, data was collected from two key sources: primary and secondary. Primary data was
obtained through interviews and questionnaires. Field visits were conducted to various locations
where interviews and discussions were held with stakeholders involved in Geographical Indication
(GI) products. Additionally, a structured questionnaire was distributed to 100 respondents to gather
insights into public awareness and perceptions of Gls. Secondary data was collected from books,
newspapers and various credible websites, which provided valuable information related to the
topic. For the purpose of data analysis, pie charts were used as the standard analytical tool to
visually represent and interpret the findings.

Results and Discussions

The data analysis reveals significant insights into the awareness and perception of Geographical
Indications (GI) among the respondents. The majority belonged to the 21-30 age group, showing
that young adults are more engaged with Gl-related topics. Over half the participants were aware
of Gl and a large portion correctly understood its purpose as denoting product quality linked to a
specific location. However, nearly half had never seen a Gl logo, indicating a gap in visual
awareness. Among Gl-tagged Goan products, Feni was the most recognized, followed by Khaje,
while Harmal Chillies had the least recognition. Notably, 59% preferred buying products with a
Gl tag and 79% believed GI benefits farm products. An overwhelming 94% agreed that GI supports
local artisans, yet 77% were unaware of any government support and 98% called for increased
government promotion. Finally, 75% believed that Gl helps preserve cultural heritage, though
some remained unsure, highlighting the need for continued public education. Overall, the data
supports the conclusion that while awareness of Gl is growing, more targeted outreach and
promotion are needed to maximize its benefits.

To strengthen the Geographical Indications (GI) system in India, several important suggestions
can be implemented. Firstly, awareness programs should be conducted at the grassroots level to
educate farmers, artisans and producers about the importance and benefits of Gl tags. Many
traditional producers remain unaware of how Gl registration can protect their products and increase
their market value. Secondly, the registration process for Gl tags should be simplified and made
more accessible, especially for rural communities. This would encourage more applicants to come
forward and safeguard their regional specialties. Additionally, the government should extend
financial support for branding, packaging, and marketing of GI products, helping them gain
visibility in national and international markets. Finally, there should be strict monitoring and
enforcement mechanisms in place to prevent misuse or unauthorized use of registered Gl tags.
This will preserve the uniqueness and reputation of authentic products while ensuring rightful
producers receive due credit and benefit.
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Conclusion

Geographical Indications play a vital role in protecting the cultural heritage and traditional
knowledge of various regions across India. They not only provide legal protection and identity to
local products but also offer better economic returns to the producers by enhancing the
marketability of these goods. Gl tags serve as a powerful tool for promoting rural development
and preserving indigenous crafts, foods and natural products. However, to fully realize their
potential, there is a need for active involvement from the government, civil society and producer
communities.

Based on the findings of the research, it is evident that a strong Geographical Indication (Gl)
framework, when supported by increased public awareness, effective enforcement mechanisms
and proactive government support, can significantly enhance the recognition and value of region-
specific products. The study highlights that GI tags not only protect authenticity and prevent
imitation but also contribute to rural development, promote traditional knowledge and boost
market demand for local products. Therefore, Gl tags serve as a vital link between cultural heritage
and economic opportunity, offering a sustainable path for preserving traditions while fostering
inclusive growth and development.
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ABSTRACT

William Shakespeare’s Roman play, Julius Caesar has a purely political ambience. It showcases
the conspiracy to kill Caesar by Cassius, Brutus and their group. But once they succeed, Rome is
thrown into civil war. The objectives of this paper are: (1) To delineate the scrupulous functioning
and plotting of a conspiracy; (2) to reveal the ironical outcome of this machination in the form of
civil war; (3) to prove that violence is never the best solution to any crisis. The method employed
in this study is a critical evaluation of the play and supporting research articles. The result of this
evaluation unveils one pivotal fact-that one act of violence only breeds further violence. In
conclusion, conspiracy disrupts the halcyon of the Roman civilians; such connivances against
political authorities should be discouraged.

Introduction

William Shakespeare’s renowned Roman tragedy, Julius Caesar, portrays the pre-mediated
assassination of Julius Caesar by his rivals. It is based on the real-life story of Roman General
Julius Caesar who ruled Rome like a dictator after killing his fellow ruler, Pompey and was
assassinated in 44 BCE. The play keeps to the reality while adding fictional elements. Julius
Caesar is structured into five acts. The initiation of the conspiracy, recruit of conspirators and the
conscientious scheming occupy the first two acts while the assassination, orations and civil war
take up Act Three. My evaluation is centred primarily around the first three acts.
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Materials and Methods

The primary source of this paper is William Shakespeare’s play Julius Caesar. The secondary
sources that support my ideas are René Girard’s article “Collective Violence and Sacrifice in
Shakespeare’s Julius Caesar”, and Stephen A. Newman’s “Using Shakespeare to Teach
Persuasive Advocacy”. The method applied here is critical evaluation of the play.

Results and Discussions

CONSPIRACY AS A MACHINE: Manipulation and Assassination

“...0 Conspiracy.../Where wilt thou find a cavern dark enough/To mask thy monstrous visage?”,
Brutus [Shakespeare W, 2021]. *

The conspiracy is projected as a delicate ‘machine’ in which every part is interdependent on one
another for the plot to succeed. The course of manipulation and the execution of the assassination
are the most critical parts of this ‘machine’.

Caesar grows quite popular with the Roman masses and this causes envy within his trusted senators
like Brutus and Cassius. The mastermind, Cassius begins by manipulating most of the senators to
side with him in the rivalry against Caesar. Manipulation is the first and most pivotal step to map
out a conspiracy. It is the act of influencing someone so cleverly that they end up believing you.

Cassius flatters Brutus that he (Brutus) is as worthy as Caesar to rule Rome. Cassius envisages that
if Brutus, Caesar’s trusted friend spearheads the plot, even the Romans will welcome Caesar’s
death. Similarly, Cassius employs superstition to win Casca on his side. He convinces the gullible
Casca that the stormy weather is cautioning the Romans against the tyrannical dictatorship of
Caesar. The other conspirators include Decius, Metellus Cimber, Trebonius and Cinna. Amongst
this plotting, a soothsayer (fortune teller) warns Caesar to “beware the ides of March” (15" of
March), but the proud Caesar dismisses it. On the fatal day, Calpurnia, Caesar’s wife, prevents
him from reporting to the Senate House because of an ominous dream, to which Caesar reluctantly
agrees. And now begins the scrupulous and subtle work of the conspirators to get Caesar to the
Senate House. Decius manipulates Caesar that Calpurnia’s nightmare, in fact, signifies a glorious
vision of Caesar as king, and Caesar now caves in to Decius.

Once Caesar arrives at the Senate House, all the conspirators start advancing closer to him.
Artemidorus, well-wisher of Caesar pleads him to read a ‘schedule’ which is basically a revelation
of the conspiracy. But, once again the conspirators keep Caesar from heeding Artemidorus’

! The simple English meaning of the quote is: “O Conspiracy, where will you find a cave dark
enough to hide your monstrous face?”
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warning. At the same time, Trebonius distracts Mark Antony-the loyal right-hand-man of Caesar
away from him. Metellus Cimber pleads his brother’s release and all the others support Metellus
Cimber and thereby get nearer to Caesar. Finally, Casca stabs Caesar. The others follow suit and
Brutus is the last to stab him. Once they kill him, they proclaim, “Peace, freedom and liberty!”
[Shakespeare W, 2021].

AFTERMATH and ORATIONS

Oration refers to a speech delivered at formal occasions characterized by a creative use of
language. The orations | am referring to are the eulogies by Brutus and Antony delivered at
Caesar’s funeral. These eulogies can make for an extensive paper in themselves, but currently |
will briefly summarize the ideas of the speakers keeping to the aims of my paper.

Brutus claims that Caesar would have turned into a tyrannical ruler. He heralds, “Not that I loved
Caesar less, but that 1/loved Rome more. Had you rather Caesar were/living and die all slaves, than
that Caesar were/dead to live all freemen? As Caesar loved me,/I weep for him;.../...;but as he
was/ambitious, I slew him.” [Shakespeare W, 2021].

Mark Antony, Caesar’s loyal friend, exposes the conspirators through a melodramatic eulogy. He
demolishes each and every claim of Brutus with evidence. He reflects on Caesar’s sympathy
towards the poor, his refusal to be crowned king at the festival of Lupercus? and his will in which
he has bequeathed all the orchards and parks to the Romans. Some of his arguments are; “When
that the poor have cried, Caesar hath/wept;/Ambition should be made of sterner stuff:”, “I thrice
presented him a kingly crown,/Which he did thrice refuse. Was this ambition?”, “Moreover, he
hath left you all his walks,/His private arbours, and new planted orchards,”’[ Shakespeare W, 2021].

His logical arguments, his emotional oration and his credibility as Caesar’s most loyal friend
convince the Romans that Brutus and his group indeed assassinated Caesar in cold-blood only to
realize their ambitions.

DEFEAT: Civil War and Mob Violence
“The forming of a conspiracy is a sinister threshold on the road to civil war” [Girard R, 1990].

Brutus’s oration and ultimately the conspiracy flop when Antony proves to be the better orator.
But, it is the Roman public who now have to bear the brunt of it. The conspirators envisage their
defeat, but this defeat is not only in their deaths that is to transpire much later at the Battle at
Philippi; the ultimate defeat is the collapse of the tranquillity of the Romans. However glorious
Antony’s eulogy, it is this eulogy that plunges Rome into civil war, engendering further bloodshed,
catastrophe and mistaken deaths.

2 Lupercus was the Roman god of fertility. His feast was celebrated on 15 February.
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Antony is not satisfied with only exposing the conspiracy, he employs the “power of suggestion”
to get the Romans to revolt against the conspirators. He “introduces his ideas without coercing the
audience to adopt them”, [Newman S, 2007]. These ideas are evident in his speech: “If I were
disposed to stir/Your hearts and minds to mutiny and rage/I should do Brutus wrong...”, “For I
have neither wit, nor words, nor worth/...To stir man’s blood...”, “ ...But were I Brutus,/And
Brutus Antony, there were an Antony/Would ruffle up your spirits and put a tongue/ln every
wound of Caesar that should move/The stones of Rome to rise and mutiny.” [Shakespeare W,
2021].

Behind Antony’s emotional facade is a very cold and calculated mind. He cognizes the
temperament of the Romans and knows that his polemical argument will brainwash them into
hunting down all the enemies of Caesar. By implying that he is incapable of persuading the
Romans to revolt, Antony deftly asks them to do exactly that. And the Roman crowd in their frenzy
run helter-skelter to revenge Brutus and group, and to burn their houses. Their spirits are indeed
ruffled and they damage anything that comes their way. They interrogate citizens asking them if
they are friends of Caesar or enemies. They encounter a poet named Cinna, and assuming him to
be the same Cinna the ‘conspirator’, they “tear him to pieces”. Thus, an innocent Cinna gets killed
in the chaos of the riot simply because of his ‘name’. René Girard labels Cinna’s death by the
crowd as “a grotesque parody of what the conspirators themselves have done” [Girard R, 1990].

Killing without remorse, without conscience, transpires only during a riot like this. In a mob, no
single person is accountable for their crimes and hence they go unpunished. This lack of
accountability and herd mentality drive them to their own destruction, and specially that of others.

Post the assassination of Caesar, Antony, Octavius (Caesar’s grand-nephew) and Lepidus form the
Il Triumvirate to rule the Roman Empire. They win the battle at Philippi when the two leaders,
Cassius and Brutus commit suicide preferring to die honourably rather than dying at the hands of
the adversaries.

IRONY

Shakespeare’s artistic rendition of the assassination delineates one fact-the irony of the
conspiracy. What do | mean by irony? When the outcome is contrary to expectations, we say it is
ironical. And the conspiracy against Julius Caesar has a complete opposite effect. Here lie the three
great ironies of the conspiracy:

1)  Violence breeds more violence: The conspirators believe that Julius Caesar’s violent death
will help them undertake the authority over Rome and sway the Roman public towards their
side. But the conspiracy fails so miserably that it ensues in civil war. The civil war defeats
their purpose and disrupts the peace of Rome. Once again, Girard opines, “the genesis of the
conspiracy is itself a dynamic process, a segment of an escalation in which the murder of
Caesar comes first, then the murder of Cinna and finally the ever-intensified violence that
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leads to Philippi. Instead of putting an end to the crisis, the murder of Caesar speeds up its
acceleration” [Girard R, 1990].

2)  Mark Antony refuses to combat the crisis peacefully: As a future and sagacious ruler, Antony
should have proliferated peace, upheld law and order among the Romans. He could have
initiated proper trial and punished the conspirators for their treachery and even created a
precedent for the Romans, lest they assassinate yet another ruler of Rome. Instead, his speech
turns out a recipe to manipulate others towards violence. In this regard he behaves no
different from Cassius, who also manipulates Brutus and the others to kill Caesar. Antony
does justice to Caesar by exposing his perpetrators, his intention is noble, but his method is
crooked. Thus, while comparing Brutus and Antony as orators, Daniel Kornstein posits that
“Brutus won respect, but Antony started a war” [Newman S, 2007].

3)  Theidea of liberty: Until the very last, Brutus convinces the Romans that they were restoring
liberty by killing Caesar, who could have turned into a ruthless dictator. But restoring liberty
by assuming the liberty to kill is itself problematic. And Brutus himself witnesses that when
indefinite liberty is granted to a public, it blurs the lines between right and wrong. The
Roman public end up committing crimes as bad as the conspirators themselves, if not worse,
because Antony accords them the ‘liberty’ to revenge the perpetrators. The public’s fury
against the conspirators is justifiable, but when the citizens themselves assume the authority
to assail others, they are creating a state that views violence as a solution to everything.

Conclusion

Shakespeare’s Julius Caesar skilfully captures the sound and fury of conspiracies, manipulation
and mob violence. Scholars compare the conspiracy to a ‘machine’ because just as every part of a
machine must function effectively for the entire device to work, similarly every conspirator has to
play their part cleverly. Cassius has to recruit the conspirators through flattery and superstition,
Decius has to misinterpret Calpurnia’s dream to get Caesar to the Senate House, they have to
prevent Caesar from listening to soothsayers, Metellus has to cook up an excuse to get physically
closer to Caesar, and only when all these factors fall in place, they are able to stab Caesar. But the
blame of civil war doesn’t lie on the conspirators alone, Mark Antony is equally responsible for
facilitating the riot, and the Romans themselves for exacerbating the unrest. These events manifest
that violence is never a final solution to anything, rather it is the commencement of greater
catastrophes. It is this uncontrollable violence that reflects the futility and irony of conspiracy.
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ABSTRACT

Mathematics is incomplete without studying a theorem by Newton. Sir Isaac Newton (1643-1727)
is universally recognized as one of the most influential scientists and mathematicians in history.
While he is best known for his laws of motion and universal gravitation, his contributions to
mathematics laid the foundation for vast areas of modern mathematics and theoretical physics.
This paper explores Newton’s principal contributions to mathematics, particularly in the areas of
calculus, algebra, geometry, and numerical analysis, and the long-term impact of his ideas on
subsequent generations of mathematicians and scientists.

Introduction

There is an incredible connection between Newton and mathematics. Sir Isaac Newton is an
important personality behind the scientific revolution and the birth of modern mathematics.
Although often overshadowed by his achievements in physics , Newton's work in mathematics is
equally profound. His ability to abstract, generalize, and formulate mathematical frameworks for
physical phenomena revolutionized not only science but mathematics itself. This paper aims to
examine the scope and significance of Newton’s mathematical innovations and their enduring
legacy. An overview of his wider contributions have been summarised in this paper.

Materials and Methods

Newton had developed many theorems with proofs and also derived many equations and formulae
in various branches of mathematics. The materials used for this paper were collected from various
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secondary sources including books, research publications and web sites. Illustrations are given
wherever the theory is to be supported by applications.

Results and discussions

1. Development of Calculus

Newton’s most significant mathematical contribution is his independent development of calculus,
which he referred to as the method of fluxions. He introduced the concepts of Fluents (variables
changing with time) and Fluxions (rates of change of fluents)

Unlike the modern limit-based calculus formalized later by Cauchy and Weierstrass, Newton’s
approach was based on the idea of quantities changing with time and their instantaneous rates of
change. This allowed him to compute tangents, areas, and solve differential equations.

Although both Newton and the German mathematician Gottfried Wilhelm Leibniz developed
calculus independently, a long-standing dispute over priority persisted. Today, both are credited,
but Newton’s notations (like dot notation for derivatives) were more prevalent in Britain, while
Leibniz’s notation became dominant in continental Europe and remains in widespread use today.
Newton has laid down a foundation for modern calculus, His intuitive approach provided a
powerful framework for solving physical problems.

2. Newton's Work in Algebra

Newton made several important contributions to algebra. One important theorem is the
Generalized Binomial Theorem. He extended the binomial theorem to include non-integer and
fractional exponents, writing it as a power series:

(1+x)" =1+nx+n(n—1)2! x>+ n(n—1)10-2)/3' 3+ + x"
This was groundbreaking as it anticipated concepts of infinite series and convergence.

Newton’s power series can be used to approximate log( 1+ x ) and e* as infinite series as under

Log (1+X) =X X212+ X313 —x*/4+ ................ (This can be used for finding natural logarithms)

=1+ X+X2R+X3B+x A+ (Exponential series)

Theory of Equations: In his book Arithmetica Universalis (1707), Newton studied polynomial
equations, methods for finding their roots, and introduced ideas that would later influence
numerical methods.
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Newton’s work with infinite series included expansions for trigonometric and algebraic functions
like sinx, cosx, logx etc. He also derived the use of series in approximating areas under curves.
Newton has developed an early form of Taylor and Maclaurin series

These methods were crucial in allowing the approximation of functions and calculation of integrals
before modern analytical techniques were formalized.
3. Geometry and Newton

Newton retained a strong preference for Euclidean geometry, even when inventing new
mathematical methods. In his Philosophiee Naturalis Principia Mathematica (1687), Newton
famously avoided using calculus, instead relying on geometric proofs. This reflected both the
standards of mathematical rigor of his time and his intent to build on classical Greek traditions.

4. Numerical Methods

Newton developed early techniques in numerical analysis, including Newton’s method of solving
equations. It is an iterative approach to finding approximate solutions to equations f(x) = 0 which
remains a foundational algorithm in numerical mathematics today.

The successive iterative formula is as follows
Xn+1 = Xn— {f(Xn)/f'(xn)}

Newton also developed finite differences and used in interpolation and for constructing polynomial
approximations of functions, paving the way for numerical integration and modeling.

5. Newton’s Mathematical Writings
Sir Newton has contributed many books in mathematics, some of them are
1. De Analysi per Aequationes Numero Terminorum Infinitas (1669)

In this early manuscript, Newton first described the infinite series and laid the groundwork for
calculus.

2. Method of Fluxions (written in 1671, published posthumously in 1736)

This document formally explained his version of calculus, including both differential and integral
methods, framed within the context of motion and change.

3. Arithmetica Universalis (1707)

A compilation of his lectures on algebra, focusing on equations, series, and number theory, with a
distinct influence on 18th-century algebraists.
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6. Legacy and Impact

Newton has left behind a legacy in mathematics and physics and his impact is million dollar
worthy.

Influence on Physics and Engineering: Newton’s methods underpinned the mathematical modeling
of motion, forces, and planetary dynamics.

Inspiration for Mathematical Rigor: His work influenced later mathematicians like Euler,
Lagrange, and Cauchy, who sought to place calculus on firmer logical foundations.

Conclusion

Isaac Newton’s contributions to mathematics were revolutionary and far-reaching. His invention
of calculus, work in algebra, numerical analysis, and infinite series laid thegroundwork for many
fields of modern mathematics and physics. While some of his methods were later refined or
replaced, the underlying insights remain integral to mathematical thought. Newton not only solved
problems of his time but also established the tools and methods that would dominate scientific
inquiry for centuries.
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ABSTRACT

This paper presents the design and implementation of an intelligent vehicle safety system
leveraging the capabilities of Raspberry Pi Pico and Arduino Uno microcontrollers. The developed
system integrates a fingerprint sensor for biometric authentication, a 4x4 keypad for secure
passcode entry, an OLED display for user feedback, a GPS module for real-time location tracking,
and a GSM module for remote alert dissemination via SMS. The primary objective of this project
is to create a robust and comprehensive security solution capable of preventing unauthorized
vehicle access and enabling effective vehicle monitoring in the event of a theft attempt. By
synergistically combining these technologies, the proposed system offers enhanced vehicle
security and demonstrates a practical application of microcontroller-based systems in the
automotive sector, ultimately contributing to a safer driving experience.

1. Introduction

The automotive industry has witnessed a continuous evolution of technological advancements
aimed at enhancing vehicle safety and security. Modern vehicles are increasingly equipped with
sophisticated systems designed to protect occupants, deter theft, and provide convenience to users.
This trend underscores the critical importance of robust security measures in safeguarding personal
property and ensuring peace of mind for vehicle owners.
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Traditional vehicle security systems often rely on conventional methods such as alarms and
mechanical locks, which can be susceptible to circumvention. The advent of affordable and
powerful embedded systems, coupled with advancements in sensor technology and wireless
communication, has paved the way for the development of more intelligent and proactive security
solutions. Microcontrollers, in particular, offer a versatile platform for creating custom-designed
systems capable of integrating various functionalities for enhanced vehicle protection.

This paper explores the design and implementation of a smart safety system for vehicles, utilizing
the capabilities of two popular microcontroller platforms: the Raspberry Pi Pico and the Arduino
Uno. The project aims to create a comprehensive security solution that addresses both
unauthorized access and the critical need for vehicle monitoring in the event of a potential theft.
To achieve this, the system integrates several key components, including a fingerprint sensor for
secure biometric authentication, a 4x4 keypad for passcode-based access control, an OLED display
for intuitive user feedback, a GPS module for precise real-time location tracking, and a GSM
module for seamless remote communication.

By combining these diverse technologies, the proposed system offers a multi-layered approach to
vehicle security. Biometric authentication via the fingerprint sensor provides a high level of
security for vehicle ignition, while the keypad offers an alternative access method. In the event of
unauthorized access attempts, the GPS module enables real-time tracking of the vehicle's location,
and the GSM module facilitates immediate notification to the owner via SMS. This integration of
sensing, processing, and communication capabilities demonstrates the potential of
microcontroller-based systems in creating intelligent and effective automotive security solutions.

The subsequent sections of this paper will detail the system architecture, hardware and software
implementation, and the integration of the various components. Furthermore, the paper will discuss
the potential benefits and limitations of the proposed smart safety system, highlighting its
contribution to the field of automotive security and its potential to promote a safer driving
experience through enhanced vehicle protection.

1.1. Literature Survey

The increasing demand for enhanced vehicle security has spurred significant research and
development efforts in integrating advanced technologies into automotive systems. This literature
survey explores existing works and relevant technologies in the domain of vehicle security,
focusing on approaches that utilize embedded systems, biometric authentication, location tracking,
and wireless communication.

Early advancements in vehicle security primarily focused on mechanical locking mechanisms and

basic alarm systems. While these systems provided a foundational level of security, their
susceptibility to forced entry and lack of remote monitoring capabilities highlighted the need for
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more sophisticated solutions. The advent of electronics in automobiles led to the introduction of
more complex alarm systems with features like immobilizers and remote keyless entry. However,
these systems often relied on easily compromised radio frequency communication and lacked
robust authentication mechanisms.

The proliferation of microcontrollers and sensors has enabled researchers and developers to
explore more intelligent and personalized security solutions. Several studies have investigated the
use of biometric authentication for vehicle access control. Fingerprint recognition, due to its
uniqueness and ease of use, has been a popular area of research. Studies have explored the
integration of fingerprint sensors into vehicle ignition systems to prevent unauthorized starting.
These studies often focus on the robustness, accuracy, and user-friendliness of the biometric
system in the automotive environment.

Another significant area of research involves vehicle tracking and recovery systems. Global
Positioning System (GPS) technology has been widely adopted for real-time location monitoring.
Systems integrating GPS modules with wireless communication technologies like Global System
for Mobile communications (GSM) or cellular networks allow vehicle owners and authorities to
track stolen vehicles. Research in this area focuses on improving the accuracy and reliability of
location data, optimizing power consumption, and developing efficient communication protocols
for transmitting location information.

The integration of microcontrollers such as Arduino and Raspberry Pi in vehicle security systems
has gained considerable attention due to their flexibility, affordability, and extensive community
support. Projects like have demonstrated the feasibility of using these platforms to implement
custom security features, including remote locking/unlocking, real-time monitoring, and alert
systems. These projects often leverage the general-purpose input/output (GPIO) pins of the
microcontrollers to interface with various sensors and actuators.

Furthermore, the use of keypads and displays for user interaction in vehicle security systems has
been explored. Keypads offer a means for secure PIN entry, while displays provide visual feedback
on the system status and alerts. Research in this area focuses on designing user-friendly interfaces
and ensuring the security of the input methods against tampering or unauthorized access.

The convergence of these technologies — biometric authentication, GPS tracking, GSM
communication, and microcontroller-based control — represents a significant step towards creating
more comprehensive and intelligent vehicle security systems. However, challenges remain in
terms of system integration, power efficiency, robustness against environmental factors, and
ensuring user privacy.

This project builds upon the existing body of knowledge by integrating these individual
technologies into a cohesive smart safety system. By utilizing the Raspberry Pi Pico and Arduino
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Uno as central control units and combining them with a fingerprint sensor, keypad, OLED display,
GPS, and GSM modules, this work aims to contribute to the development of more effective and
accessible vehicle security solutions. The following sections will detail how these technologies are
integrated and implemented to achieve the project’s objectives.

2. Methodology and Materials

This project implemented a smart vehicle safety system utilizing a combination of microcontroller
platforms and integrated sensor modules. The system architecture was designed to provide multi-
layered security through user authentication, vehicle ignition control, and real-time monitoring
capabilities.

Application and System Operation:
The core functionality of the developed system revolves around the following applications:

. Fingerprint Authentication for Vehicle Access: A fingerprint sensor was integrated to
serve as a biometric key, enabling authorized users to unlock and potentially start the vehicle.
This replaces the need for traditional physical keys, offering enhanced security and
convenience.

. Geofencing: The GPS module enables the monitoring of the vehicle within predefined
geographical boundaries. This feature can be valuable for fleet management or parental
control, allowing for alerts if the vehicle enters or exits designated areas.

. Stolen Vehicle Tracking: In the event of theft, the GPS system provides real-time location
tracking of the vehicle, aiding in its recovery by authorities.

. Multi-layered Security Approach: The system is designed to combine authentication and
tracking mechanisms. For instance, vehicle ignition could require successful fingerprint
authentication, while GPS simultaneously monitors the vehicle's location and movement.

. Personalized Security: The integration of fingerprint scanning with GPS data ensures that
only authorized individuals can access and operate the vehicle, with real-time location
monitoring adding an extra layer of security during operation.

The operational flow of the system includes:

1.  User Authentication: Upon attempting to access the vehicle, the system first prompts the
user to scan their fingerprint via the integrated fingerprint sensor.

o If the scanned fingerprint matches a stored authorized fingerprint, the microcontroller
unlocks the vehicle.

o If the fingerprint is not recognized, the system prompts the user to enter a PIN code
using the connected 4x4 keypad.
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After a predetermined number of unsuccessful authentication attempts (either
fingerprint or PIN), the system triggers an audible alarm as a deterrent.

2. Vehicle Ignition Control: Following successful user authentication (either through
fingerprint or correct PIN entry), a relay connected to the vehicle's ignition circuit is
activated. This allows the engine to be started.

3. Security Features:

o

4.

Tamper Detection: The system incorporates mechanisms to detect attempted
bypassing or tampering, which would trigger the alarm.

Remote Access (Proposed): While not explicitly implemented in the core system
described, the potential for future expansion includes remote locking/unlocking
capabilities via Bluetooth or Wi-Fi connectivity.

Time-based Lockout: To further enhance security against brute-force attempts, the
system can implement a temporary lockout period after multiple consecutive failed
authentication attempts.

Hardware and Software Components:

The smart vehicle safety system was implemented using the following key hardware and software
components:

Microcontrollers:

o Raspberry Pi Pico: This microcontroller was utilized for managing the 4x4
keypad input and potentially for higher-level logic and future expansion.

o Arduino Uno: This microcontroller served as the central processing unit for
handling fingerprint sensor data, GPS module data, GSM module
communication, OLED display control, and relay activation for ignition control.

Input Devices:

o Fingerprint Sensor: A biometric sensor was used for user identification and
authentication.

o 4x4 Keypad: A keypad provided an alternative method for secure PIN-based
access.

Output Devices:

o OLED Display: A visual display was used to provide feedback to the user, such
as system status, authentication prompts, and alerts.

o Alarm: An audible alarm was integrated to deter unauthorized access and alert
the surroundings.
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o Relay: An electromagnetic relay was used to control the vehicle's ignition
circuit, enabling or disabling the engine start.

. Communication and Location Modules:

o GPS Module: A Global Positioning System module was used to determine the
precise location of the vehicle for tracking purposes.

o GSM Module: A Global System for Mobile communications module was
integrated to enable remote communication, such as sending SMS alerts
containing the vehicle's location in case of theft or unauthorized access attempts.

The software implementation involved programming the Raspberry Pi Pico and Arduino Uno
microcontrollers. This included developing algorithms for:

. Fingerprint data acquisition and matching.

. Keypad input processing and PIN verification.

. GPS data parsing and location tracking.

. GSM module communication for sending SMS messages.

. Controlling the OLED display for user interface.

. Managing the activation and deactivation of the ignition relay and alarm system.

. Implementing the logic for user authentication, tamper detection, and potential future
features like time-based lockout.

The integration of these hardware and software components resulted in a functional prototype of
a smart vehicle safety system with enhanced security and monitoring capabilities.

2.1. Hardware Design

The hardware design of the smart vehicle safety system involved the careful selection and
integration of several key electronic modules and components. The system architecture was
conceived with a modular approach, allowing for distinct functionalities to be handled by specific
hardware elements, all coordinated by the Raspberry Pi Pico and Arduino Uno microcontrollers.
Figure 2.1 illustrates the overall hardware block diagram of the system.

2.1.1. Microcontroller Units:

. Raspberry Pi Pico: The Raspberry Pi Pico was chosen for its robust processing capabilities
and ample GPIO pins, making it suitable for handling the input from the 4x4 keypad. The
keypad was directly interfaced with the Pico's GPIO pins in a matrix configuration, allowing
the microcontroller to detect key presses. The Pico's processing power could also be
leveraged for more complex future features. Communication with the Arduino Uno was
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established via serial communication (UART) or potentially 12C for exchanging
authentication status and other relevant data.
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Figure 2.1. Hardware Block Diagram of the Smart Vehicle Safety System.
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. Arduino Uno: The Arduino Uno served as the central hub for interfacing with the majority
of the security-critical peripherals. Its ease of use, extensive libraries, and sufficient GPIO
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and serial ports made it ideal for managing the fingerprint sensor, GPS module, GSM
module, OLED display, alarm, and the ignition control relay.

2.1.2. Input Peripherals:

Fingerprint Sensor (e.g., FPM10A): This biometric module was responsible for capturing
and verifying user fingerprints. It communicated with the Arduino Uno via a serial interface.
The sensor typically includes an optical or capacitive scanning element, an onboard
processor for feature extraction and matching, and a small memory to store authorized
fingerprint templates.

4x4 Keypad: This input device provided an alternative method for user authentication via a
PIN code. It was connected to the Raspberry Pi Pico using a row-column scanning method,
where the Pico sequentially activates rows and reads the status of the columns to identify
which key was pressed.

2.1.3. Output Peripherals:

OLED Display (e.g., 0.96" 12C OLED): This compact display provided a visual interface for
the user. Connected to the Arduino Uno via the 12C protocol, it was used to display system
status messages, authentication prompts (e.g., "Scan Finger,” "Enter PIN™), and alerts.

Alarm (e.g., Piezo Buzzer or Siren): An audible alarm was connected to a GPIO pin of the
Arduino Uno. Upon detection of unauthorized access attempts or tampering, the Arduino
would activate the alarm to deter the intruder and alert the surroundings.

Relay (e.g., SPST Automotive Relay): An electromagnetic relay was used as an electronic
switch to control the vehicle's ignition circuit. The relay was controlled by a GP10O pin of the
Arduino Uno. Upon successful authentication, the Arduino would energize the relay coil,
closing the contacts and allowing current to flow to the starter motor or enable the engine
control unit (ECU).

2.1.4. Communication and Location Modules:

GPS Module (e.g., NEO-6M): This module received signals from GPS satellites to determine
the precise geographical location of the vehicle. It communicated with the Arduino Uno via
a serial (UART) interface, outputting location data in NMEA (National Marine Electronics
Association) format. The Arduino was responsible for parsing this data to extract latitude,
longitude, and other relevant information.

GSM Module (e.g., SIM800L): This module enabled communication over the mobile
network. Interfaced with the Arduino Uno via a serial (UART) connection, it allowed the
system to send SMS messages. In the event of a theft attempt, the Arduino would use the
GSM module to send an SMS containing the vehicle's GPS coordinates to the owner's
registered mobile number. The module required a SIM card with SMS capabilities.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 146



2.1.5 Power Supply:

The entire system was designed to be powered by the vehicle's 12V electrical system. VVoltage
regulators (e.g., LM2596 buck converters) were used to step down the 12V supply to the 5V
and 3.3V levels required by the Arduino Uno, Raspberry Pi Pico, and the various sensor and
display modules. Proper power filtering and protection circuits were incorporated to ensure the
stability and longevity of the electronic components in the noisy automotive electrical
environment.

Interconnection and Data Flow:

The Arduino Uno acted as the primary controller, receiving input from the fingerprint sensor
and GPS module, and controlling the OLED display, alarm, and ignition relay. The Raspberry
Pi Pico handled the keypad input and communicated the entered PIN to the Arduino for
verification. In case of an unauthorized event, the Arduino would trigger the alarm and utilize
the GSM module to send location data obtained from the GPS module. The OLED display
provided real-time feedback on the system's state and authentication process. The relay acted
as the final control mechanism for enabling or disabling the vehicle's ignition based on the
authentication outcome determined by the Arduino.

2.2. Software Design

The software architecture of the smart vehicle safety system was designed to manage the
interactions between the various hardware components and implement the core security
functionalities. The system utilized two primary microcontrollers, the Raspberry Pi Pico and the
Arduino Uno, each programmed with specific tasks and communication protocols.

2.2.1. Raspberry Pi Pico Software:

The software running on the Raspberry Pi Pico was primarily responsible for handling the input
from the 4x4 keypad. The key functionalities implemented on the Pico included:

Keypad Scanning: The Pico's GPIO pins were configured to scan the rows and columns of
the 4x4 keypad. An interrupt-driven or polling-based approach was used to detect key
presses. Debouncing algorithms were implemented to prevent multiple readings from a
single key press.

PIN Code Input: The software collected the sequence of key presses to form the user-entered
PIN code. Input was buffered and displayed (if required for debugging or a more advanced
Ul) or directly transmitted to the Arduino Uno.

Communication with Arduino Uno: The Pico communicated the entered PIN code to the
Arduino Uno via a serial (UART) interface. A defined protocol was established for
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transmitting the PIN and potentially status updates between the two microcontrollers. Error
checking mechanisms could be implemented to ensure reliable data transfer.

2.2.2. Arduino Uno Software:

The Arduino Uno's software formed the core logic of the security system, managing user
authentication, sensor data processing, communication with external modules, and control of the
output devices. The key modules and functionalities implemented on the Arduino Uno included:

Fingerprint Sensor Interface: The Arduino code included libraries or custom functions to
communicate with the fingerprint sensor via its serial interface. This involved sending
commands to enroll new fingerprints, verify scanned fingerprints against stored templates,
and receive the verification results.

PIN Code Verification: The Arduino received the PIN code transmitted from the Raspberry
Pi Pico. It then compared this entered PIN against a stored authorized PIN. Secure storage
methods (e.g., using EEPROM) were considered for the authorized PIN to prevent easy
retrieval.

Authentication Logic: The Arduino implemented the primary authentication flow. It
prioritized fingerprint authentication but provided a fallback to PIN-based authentication if
fingerprint scanning failed. The logic also included a counter for failed authentication
attempts, triggering the alarm after a predefined number of incorrect tries.

GPS Module Interface: The Arduino code parsed the NMEA sentences received from the
GPS module via its serial interface. Libraries or custom parsing functions were used to
extract relevant data such as latitude, longitude, date, and time.

GSM Module Interface: The Arduino communicated with the GSM module via AT
commands sent over its serial interface. Functions were implemented to send SMS messages,
specifically formatted to include the vehicle's GPS coordinates in case of a security breach.

OLED Display Control: The Arduino controlled the OLED display via the 12C protocol. The
software included functions to display system status messages (e.g., "Scan Finger," "PIN
Entry," "Access Granted,"” "Theft Alert"), authentication prompts, and potentially GPS
coordinates.

Alarm Control: A digital output pin connected to the alarm was controlled by the Arduino.
The software included logic to activate the alarm based on unauthorized access attempts or
tamper detection (if implemented).

Relay Control: A digital output pin connected to the ignition relay was controlled by the
Arduino. Upon successful authentication, the Arduino would activate the relay, allowing the
vehicle to start. This control signal was deactivated upon system lockout or power down.
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Tamper Detection Logic (Basic): While the hardware design might include basic tamper
detection mechanisms, the Arduino software would interpret signals from these mechanisms
(e.g., asudden change in sensor readings) and trigger the alarm accordingly.

Communication with Raspberry Pi Pico: The Arduino code included the necessary serial
communication routines to receive the PIN code from the Raspberry Pi Pico and potentially
send back authentication status or control commands.

Software Flow:

The Arduino Uno's main loop continuously monitored the fingerprint sensor and the serial port for
incoming data from the Raspberry Pi Pico.

1.

Initialization: Upon power-up, the Arduino initialized all the connected peripherals
(fingerprint sensor, GPS, GSM, OLED, alarm, relay) and potentially loaded stored
authentication data (fingerprint templates, PIN).

Authentication Request: The system prompted the user for authentication via the OLED
display.

Fingerprint Scan: The Arduino waited for a fingerprint scan. If a fingerprint was detected, it
was sent to the sensor for verification.

Fingerprint Verification: The Arduino received the verification result from the sensor. If
successful, it granted access and activated the ignition relay. If unsuccessful, it prompted for
PIN entry via the Raspberry Pi Pico.

PIN Entry: The Arduino waited for the PIN code to be received from the Pico. Upon
receiving the PIN, it compared it to the stored authorized PIN.

Access Control: Based on the fingerprint or PIN verification result, the Arduino either
granted access (activated relay, displayed success message) or denied access (incremented
failed attempts counter).

Security Breach Detection: The Arduino monitored for tamper events or exceeded failed
authentication attempts. If a breach was detected, it activated the alarm and, if a GPS lock
was available, sent the vehicle's location via SMS using the GSM module.

Continuous Monitoring: After authentication, the Arduino could continuously monitor the
GPS for geofencing (if implemented) and remain ready for subsequent authentication
requests upon vehicle restart.
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Programming Languages and Tools:

The Raspberry Pi Pico was typically programmed using MicroPython or C/C++ with the
Raspberry Pi Pico SDK. The Arduino Uno was programmed using the Arduino IDE, which utilizes
a simplified version of C/C++.

The software design emphasized modularity, allowing for easier debugging and future expansion
of the system's functionalities. Well-defined communication protocols between the two
microcontrollers ensured seamless data exchange and coordinated operation of the entire smart
vehicle safety system.

3. Results and Discussions

The implemented smart vehicle safety system successfully integrated the chosen hardware and
software components to achieve the project's objectives of enhanced security and monitoring
capabilities. The following sections detail the performance and implications of the system's key
features.
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User Authentication:

The fingerprint authentication module demonstrated reliable user identification under normal
operating conditions. The fingerprint sensor accurately recognized registered fingerprints, granting
access to the vehicle. However, as noted in the "Disadvantages,” the sensor's performance was
observed to be susceptible to factors such as excessively dry, wet, or dirty fingers, occasionally
leading to recognition failures. In such instances, the backup PIN entry system via the 4x4 keypad
provided a viable alternative access method. The implementation of a limited number of PIN entry
attempts before triggering the alarm proved effective in deterring brute-force attacks.

Vehicle Ignition Control:

The relay-based ignition control system functioned as intended. Upon successful authentication
(either fingerprint or PIN), the relay activated, allowing the simulated engine start. Conversely,
unauthorized access attempts prevented the relay from engaging, effectively immobilizing the
vehicle.

Security Features:

. Tamper Detection: The basic tamper detection mechanism, implemented by monitoring for
unusual input patterns or direct manipulation attempts on the sensors, successfully triggered
the alarm during simulated tampering scenarios. Further refinement of the tamper detection
logic could enhance its robustness against more sophisticated attacks.

. Stolen Vehicle Tracking: The GPS module accurately acquired the vehicle's location
coordinates. The GSM module successfully transmitted this location data as an SMS
message to a designated phone number during simulated theft scenarios. The delay in
receiving the SMS was dependent on network availability and signal strength. Real-time
tracking accuracy was subject to GPS signal quality, which could be affected in areas with
poor satellite visibility (e.g., indoors, tunnels, dense urban canyons).

. Multi-layered Security: The integration of fingerprint authentication and the potential for
location-based authorization (geofencing — although not fully implemented in this prototype
but conceptually tested) demonstrated a stronger security paradigm. Requiring both
biometric verification and the vehicle being within a permitted geographical area
significantly increases the difficulty for unauthorized use.

Discussion:

The successful implementation of this smart vehicle safety system highlights the potential of
microcontroller-based platforms like the Raspberry Pi Pico and Arduino Uno in developing cost-
effective and customizable automotive security solutions. The integration of biometric
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authentication offers a significant improvement over traditional key-based systems, providing a
more personalized and potentially more secure method of access control.

The inclusion of GPS tracking and GSM communication provides a valuable tool for vehicle
recovery in case of theft. The ability to remotely monitor the vehicle's location offers an added
layer of security and peace of mind for owners. However, the reliance on GPS signals necessitates
consideration of potential limitations in signal reception.

The backup PIN entry system addresses the limitations of fingerprint recognition under certain
environmental conditions, ensuring a degree of redundancy in user authentication. The tamper
detection mechanism, while basic in this implementation, lays the groundwork for more
sophisticated intrusion detection capabilities.

The proposed improvements, such as Al-powered alcohol detection, crash detection, and adaptive
lighting, suggest potential avenues for future development and integration. These enhancements
could further contribute to vehicle safety and driver assistance.

Limitations:
The current prototype has several limitations that warrant consideration for future development:

. Environmental Robustness: The long-term reliability and durability of the electronic
components in the harsh automotive environment (temperature fluctuations, vibrations,
humidity) were not extensively tested.

. Power Consumption: The power consumption of the integrated modules and their impact
on the vehicle's battery life require optimization for real-world deployment.

. Security against Sophisticated Attacks: The system's vulnerability to advanced hacking
techniques and physical tampering beyond basic detection was not thoroughly evaluated.

. User Interface: The current OLED display provides basic feedback. A more user-friendly
and informative interface could enhance the overall user experience.

. Geofencing Implementation: While conceptually tested, the full implementation and
testing of the geofencing feature with real-time alerts were not completed within the scope
of this project.

Future Work:

Future work could focus on addressing the identified limitations and exploring the proposed
improvements. This includes:

. Rigorous testing under various environmental conditions.

. Optimization of power consumption for extended operation.
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. Implementation of more advanced security measures to protect against sophisticated attacks,
including data encryption and secure communication protocols.

. Development of a more intuitive and comprehensive user interface, potentially integrating
with smartphone applications.

. Full implementation and testing of the geofencing feature with customizable alert systems.

. Integration of the proposed alcohol detection, crash detection, and adaptive lighting systems.

4. Conclusion

In conclusion, the successful development and application of this Smart Safety System for vehicles
effectively showcase the potential of integrating contemporary technology to revolutionize
automotive security. By synergistically employing an Arduino Uno for functionalities like
fingerprint authentication, GPS tracking, GSM communication, and secure locking mechanisms,
alongside a Raspberry Pi Pico managing a 4x4 keypad, this project culminates in a holistic
approach to vehicle protection. From deterring unauthorized access and providing real-time
location tracking to facilitating emergency alerts, the implemented system represents a significant
stride towards ensuring enhanced safety and offering greater peace of mind to vehicle owners. The
adaptability and potential for expansion inherent in this system establish it as a valuable blueprint
for future progress in vehicle security systems, steering the automotive industry towards an era of
smarter and inherently safer vehicles. While limitations exist, the system provides a strong
foundation for future advancements in vehicle security, paving the way for more intelligent,
personalized, and ultimately safer vehicles. The modularity of the system allows for the
incorporation of additional safety and convenience features, highlighting the potential of
embedded systems in shaping the future of automotive technology.
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ABSTRACT

Marine algae represent a sustainable source for obtaining phytochemical compounds that can be
useful for the fabrication of new active products with biomedical benefits and applications as
biomedicines. Goa is a small state having approximately a coastline of 101 Km. Marine algae are
considered as the treasury of secondary metabolites with various biological activities. Hence an
attempt was made to study the distribution of marine algae along the North Goa coastline, to
explore its phytochemical potential and to assess their antibacterial activity. For experimental
study field trips were carried out to collect algae along the North coast of Goa, algae were screened
for phytochemical contents and assessed for antibacterial activity against both gram-positive and
gram - negative bacteria. The screened algae revealed a wide range of phytochemicals as well as
antibacterial activity against tested pathogens which can be exploited for the production of drugs
for the benefit of humanity.

Introduction

About seventy one percent of the surface of this planet ‘Earth’ is covered by salt water. Beneath
this surface, the water depth averages 3.8 km, giving a volume of 1370x106 km?. Since life exists
throughout this immense volume, the oceans constitute the single largest repository of organisms
on the planet. Marine algae are one of the largest producers of biomass in the marine environment
(Bhadury P. and Wright P.C., 2004). They are multicellular photosynthetic benthic macro algae
which are small to immensely giant, composite differentiated thallus attached forms with no
distinguishable true stem, root and leaves that show low resemblance to terrestrial plants,
cosmopolitan on rocky shores upon varied solid substratum like pebbles, dead corals, shells, tidal
pools in shallow low littoral areas of marine environments, where they are subjected to tides and
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waves (Pal A. et al., 2014). Ecologically, marine algae are at the base of most aquatic food chains
and are important in biogeochemical cycling and, in addition, serve as habitats for many organisms
in aquatic ecosystems (Temkar G.S. et al., 2018). Marine algae are excellent bioindicators of
environmental stressors, biological processes and anthropogenic impacts communities in coastal
areas, helpful in studying the exposure of the variability in diversity patterns of conservation,
sustainable use of marine resources and climatic conditions (Vander Strate H.J. et al., 2002).
Marine macro algae make a substantial contribution to marine primary production and provide
habitat for near shore benthic communities (Williams S.L. and Smith J.E., 2007). In recent years
pharmaceutical firms have started looking towards marine organisms, including algae in search
for new drugs from natural products. These products are also increasingly being used in medical
and biochemical research. The marine ecosystem is the treasure place for many natural resources
and are of high importance even more now in the world of green technology (Anandhan S. and
Sornakumari H., 2011). Goa is the smallest state along the West coast of India. It has a coast of
about 101 Km. Hence an attempt has been made study the distribution of marine algae along the
North Goa coastline, to explore its phytochemical potential and to assess their antibacterial
activity.

Materials and Methods:

Sampling Site, technique and Algal collection:

Preliminary surveys of the sites were done before starting with the actual collection. Tide time was
analyzed and the lowest low tide during the daytime was selected as the preferred time of algal
collection. Field trips were carried out in the months of August, September, October, November,
December and January 2024-25 to collect algae along the coast of North Goa at Quegdevelim,
Sinquerim, Anjuna, Ozran and Ashvem. Green, brown and red algae were collected from intertidal
regions. Algae were hand collected by random sampling technique during low tide. Both free
floating and those attached to the rocks were collected in clean wide mouthed bottles with fingers
and forceps directly. Depending on its colour, algae were collected in separate bottles along with
seawater and brought to the laboratory for further studies.

Identification of Algae:

The collected algae were washed and cleaned from sand, epiphytes and used for herbarium
preparation and sample identification. Identification was first conducted by morphological
observation of macro algae, compared with illustration and literature (Jha B. et al., 2009).

Phytochemical Analysis:

The collected algae were initially washed thoroughly (3-4) times with tap water. Depending on the
availability some algal species were washed, were covered with blotting paper and allowed to dry
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under shade. The air and shade dried algae were than ground to obtain fine powder using mixer
grinder (Pigeon, India) and was stored in plastic container at 4°C till further use (Shrivastava A.K.
etal., 2014).

Solvent used for extract were methanol and distilled water. Ten grams of each air dried algal
powder was soaked in 100mL of each solvent in a conical flask and then kept in a rotary shaker
for 24hrs it was filtered with the help of muslin cloth and centrifuged at 5000rpm for 2 mins. The
supernatant was collected and the solution was evaporated using water bath to make the final
volume one fourth of the original volume, stored at 4°C in air tight bottles for further use
(Shrivastava A.K. et al., 2014).

The obtained solvent extract was used to confirm secondary metabolites such as alkaloids,
flavonoids, phenols, quinine, steroids, tannins, anthocyanin, betacyanin terpenoids (Kalpana D.R.
et al., 2014), saponins, cellulose (Jadhav D. et al., 2019), terpenoids (Edeoga H.O. et al., 2005),
carbohydrates and proteins (Banu V.S. and Mishra J.K., 2015).

Antibacterial activity of the studied algae:

Antibacterial studies were carried out by disc diffusion method against the pathogen Escherichia
coli and Staphylococcus aureus. The bacterial suspension was prepared of Escherchia coli and
staphylococcus aureus and its bacterial efficacy was observed. Plates were prepared by spreading
1000mu/ L bacterial suspension evenly over the nutrient agar surface plates using sterile bent glass
rod as a spreading device. The methanol and aqueous extracts of algae species were loaded
aseptically on a sterile disc of diameter 5mm (made from what-man No.1 filter Paper previously
sterilized in autoclave). The algal extract loaded discs were placed over the nutrient agar plates.
Distilled water was used as a negative control. The plates were than kept at room temperature for
30 minutes to allow diffusion of the test solution into the agar; they were than incubated for 24
hours at 37°C. After the incubation period was over, the plates were observed for zone of
inhibition, measured in centimeters. The inhibition zone and antibacterial activity against the
pathogenic bacteria were recorded (Johnson M. et al., 2017).

Statistical Analysis:
All experiments were performed in triplicate. The data represents the mean of triplicate values.

Data obtained was statistically analysed for standard error and existence of significant difference
by using WASP 2.0 at p < 0.05 (Web Based Agricultural package).

Results and Discussion:

Growth and distribution of marine algae depends upon several factors such as topography,
geological feature, physico-chemical characters of the water and biological factors (Prescott G.W.,
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1969). Marine algae were collected along the coastal areas of Quegdevelim, Sinquerim, Anjuna,
Ozran and Ashvem along the coast of north Goa, India. The sea coast at Quegdevelim, Sinquerim,
Anjuna and Ozran is rocky however at Ashvem it is sandy. A total of 9 marine algae were collected
along the study areas and its distribution is recorded. At Quegdevelim beach 4 different algal
species were collected. At Sinquerim beach 6 species, at Ashvem beach 2 species and along
Anjuna and Ozran beach 9 different species were identified. Two species of green algae was
collected from Quegdevelim and Ozran. Maximum brown algal species were collected from
Anjuna and highest number of red algal species was collected from Sinquerim, Anjuna, Ozran
(Table No. 1).

Table No. 1. Occurrence of Marine Algae along the study sites.

Study Sites
Sr. Colour of Name of Algal Hay >t
No Algae species Quegdevelim  Sinquerim  Anjuna  Ozran  Ashvem
Beach Beach Beach Beach Beach
1. Enteromorpha sp. + + + + -
Green
2. Chaetomorpha sp. + - - + -
3. Dictyota sp. + + + - +
4. Padina sp. - - + + -
Brown
S. Sargassum sp. + - + + +
6. Spatoglossum sp. - + - - -
7. Porphyra sp. - + + + -
8. Red Polysiphonia sp. - + + + -
9. Amphiroa sp. - + + + -

Legend: (+) = Presence; (-) = Absence.

From the collected marine algae along the study coast 23 % were Green algae and 35 % Red algae
and 42 % Brown algae (Plate No. 1 A). The percentage of algal type collected and identified from
the study sites varied. (Plate No. 1 B, C, D, E and F). At Sinquerim, Anjuna and Ozran brown
and red algae collect were relatively high (Plate No. 1 C, D and E) and at Ashvem only brown
algae were collected (Plate No. 1F). Depending upon the colour and the morphological characters
the collected algae belonged to three major divisions Chlorophyta, Phaeophyta and Rhodophyta.
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Plate No.: 1:Distribution of Marine Algae

A B Red
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(A) Study Area (B) Quegdevelim Beach (C) Sinquerim Beach
(D) Anjuna Beach (E) Ozran Beach (F) Ashvem Beach

The field collection was carried out from August 2024 to January 2025. During the monsoon
season i.e. June, July and early August algal collection could not be possible due to the turbulent
condition of the sea. Enteromorpha sp. and Chaetomorpha sp. were collected from August to
October. Both these algal species have a strong holdfast which helped them to remain attached to
the substratum. Dictyota sp., Padina sp., Sargassum sp., Spatoglossum sp., Porphyra sp.,
Polysiphonia sp. and Amphiroa sp. were collected From October to January i.e. during the late
monsoon period which favoured the settlement of young stages and early September onwards the
growth of marine algae enhanced as the sea was much calmer (Table No. 1).

In the present study, Enteromorpha sp., Dictyota sp., Sargassum sp., Padina sp. and Amphiroa sp.
could be collected in large amount due to its availability. Hence used in the phytochemical analysis
using two solvents for extraction i.e. methanol and water (Table No. 2).

The phytochemical analysis of studied algae (Table No. 2) from methanol and aqueous extracts
revealed that there was a variation in the type of phytochemicals detected. Maximum
phytochemical compounds were detected in Padina sp. From aqueous extract, of Padina sp. seven
phytochemical compounds i.e. flavonoids, phenols, tannins, anthocyanin, cellulose, terpenoids and
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carbohydrates were detected and in addition to these seven compounds fats were detected in
methanol extract. The least number of phytochemical compounds were observed in methanol and
aqueous extract of Amphiroa sp. i.e. cellulose. The levels and accessibility of phytochemicals in
marine algae exhibit significant variations based on factors such as climatic conditions, seasonal
changes, age, geographical location, and depth of immersion (Marinho-Soriano E. et al., 2006;
Renuka B. et al., 2016). Ganesan P. et al., (2008) demonstrated that identifying crucial
phytochemicals in seaweed can be achieved by utilizing several solvents. A good solvent depends
on its property of optimal extraction and its capacity in conserving the stability of the chemical
structure of desired compounds (Harborne J.B., 1999).

Table No. 2. Phytochemical analysis of studied Marine Algae.

Marine Algae No. of Algal
Phytochemical Enteromorpha  Dictyota  Sargassum  Padina  Amphiroa Sgﬁgit%scihnex?ciacr
test SP- sP- SP- SP- sP- detected
M A M A M A M A M A M A
Alkaloids + + - - + - + - - - 3 1
Flavonoids - + - - - - - + - - 0 2
Phenols + + + - - - + o+ - - 3 2
Quinones - - - - - + - - - - 0 1
Steroids - - - - - - - - - - 0 0
Tannins - - + - + - + + - - 3 1
Anthocyanin - - + - - - + o+ - - 2 1
Fats - - + - + - + - - - 3 0
Saponins - - - - - - - - - - 0 0
Cellulose + + + o+ + + + + o+ + 5 5
Terpenoids - - - - - - - + - - 0 1
Carbohydrates - - - + + + - + - - 1 3
Protein - - - - + - - - - - 1 0
No. of

phytochemicals
detected in each
algal species

Legend: (+) = Presence; (-) = Absence.

On analysis of phytochemicals screened (Table No. 2), it was observed that alkaloids, phenols,
tannins, anthocyanin and carbohydrates were detected in methanol and aqueous extract.
Flavonoids were detected in aqueous extract and Fats in methanol extract. Hence the choice of
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solvent was important which facilitated the dissolution of each compound and their diffusion into
external solvent (Shi J. et al., 2005). In the present study cellulose was detected in all the algal
species. Similar results were observed as cellulose has a widespread distribution and found in red,
brown and green seaweeds (Stromme M. et al., 2002; Mihranyan A. et al., 2004).

Among the different algal species collected, Enteromorpha sp., Dictyota sp., Sargassum sp.,
Padina sp. and Amphiroa were evaluated for their potential antibacterial activity (Table No. 3).
There was a significant difference (p< 0.05) in the anti-bacterial activity between the two different
mediums of extraction. Higher zones of inhibition were observed in algal extract prepared with
methanol as compared to the aqueous extract. Similar results were observed by Nafyad I. and
Kebede K., 2020. According to Taylor J.L.S. et al., 2001 presence of inadequate quantities of
active constituent or constituents in the extract to exhibit the antimicrobial activity can be the
reason for the negative results. Absence of antimicrobial activity does not mean that the bioactive
compounds are not present in the plant or the plant has no antimicrobial activity against
microorganisms.

Table No.3. Antibacterial activity observed in some algal species extracted in different medium.

Meg;um Bacterial Enteromorpha Dictyota  Sargassum  Padinasp. Amphirao Control

Extraction strain sp. sp. sp. sp.

E coli 0.57 0.30 0.73+ 0.47+ 0.30 £ 0.00+

Methanol® ) 0.20° +0.20 ¢ 0.222 0.03° 0.20¢ 0.00 ¢

S aureus ® 0.47+ 0.57+ 0.53+ 0.57+ 0.30+ 0.00+

' 0.07° 0.032 0.032 0.222 0.10°%¢ 0.00°¢

E coli 0.53% 0.00+ 0.27+ 0.47+ 0.00+ 0.00+

Aqueous? ) 0.222 0.00° 0.03 % 0.072 0.00° 0.00°

S aureus? 0.50+ 0.00+ 0.17+ 0.63+ 0.00+ 0.00+

' 0.00° 0.00 ¢ 0.07°¢ 0.072 0.00¢ 0.0¢

Legend: Data presented is the mean of three readings; different letters indicate significant difference at p<0.05;
+ indicates Standard Error

The response of studied algae, extracted with methanol against E.Coli showed a significant
difference (p < 0.05) and the maximum zone of inhibition were observed in brown algae,
Sargassum sp. and the least was observed in Amphiroa sp. In response to S. auerus, there was a
significant difference among the studied algae, where maximum zone of inhibition was observed
in brown algae Dictyota sp., Sargassum sp. and Padina sp. and least in Amphiroa sp. This
difference in inhibitory zone could be due the bioactive compounds and a prodigious variety of
secondary metabolites categorized by a broad spectrum of biological and pharmacological
activities (Ananthi S. et al., 2011).

In an aqueous extract of the studied algae there was no significant difference between E.coli and
S. aureus. Similar studies observed by Ndudim J.N.D. et al., (2016) which indicates ability to
inhibit the growth of both gram positive and gram negative bacteria. However there was a
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significant difference (p < 0.05) among the studied algae against E.coli, where the highest was
observed in Enteromorpha sp. and Padina sp. and the least in Dictyota sp. and Amphiroa sp. The
aqueous extract against S. aureus showed maximum anti-bacterial activity in Padina sp. and least
in Amphiroa sp. and Dictyota sp.

Conclusion

The present work has enabled us to collect and identify nine different species of marine algae along
the coast of Quegdevelim, Sinquerim, Anjuna, Ozran and Ashvem. The nine different species were
Enteromorpha sp., Chaetomorpha sp., Dictyota sp., Padina sp., Sargassum sp., Spatoglossum sp.,
Porphyra sp., Polysiphonia sp .and Amphiroa sp. On analyzing for phytochemicals in the studied
marine algal extracts in methanol and aqueous medium, it was observed that alkaloids, phenols,
tannins, anthocyanin and carbohydrates were detected in methanol and aqueous extract of studied
marine algae. Flavonoids were detected in aqueous extract and Fats in methanol extract. Higher
zones of inhibition were observed in algal extract prepared with methanol as compared to the
aqueous extract. The phytochemicals detected indicate their potential as a source of active
principles against gram positive and gram negative hence the studied algae can serve as a source
of broad spectrum antibiotics. However this study leads to further research in the way of
quantification, isolation, purification and characterization of the active compounds from the
studied marine algae.
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ABSTRACT

This study investigates the probiotic potential of three traditional Goan fermented foods; Sanna,
Bollo, and Ambil—which are rich in beneficial microorganisms shaped by local ingredients and
methods. The research focuses on isolating and characterizing probiotic strains, assessing their
acid tolerance and adhesion to intestinal epithelial cells. Findings reveal that these foods are
promising natural sources of probiotics, supporting gut health, and offering functional food
potential. By highlighting the health benefits of Goan fermented foods, this study emphasizes the
need to preserve traditional culinary practices and integrate indigenous food systems into modern
nutrition and food security strategies.

Introduction

Fermented foods have long been valued for their health benefits, particularly due to the presence
of probiotics—Ilive microorganisms that confer health advantages when consumed in adequate
amounts. These foods improve digestion, enhance immunity, and restore gut microbiota balance
(Marco et al., 2017). Globally, fermented foods such as yogurt, kimchi, and kefir are recognized
for their probiotic richness, largely contributed by lactic acid bacteria (LAB) and yeasts
(Castellone et al., 2021; Bove et al., 2013).

In India, fermentation is an integral part of culinary traditions, especially in foods like idli, dosa,
kanji, and dahi (Tamang et al., 2020). These processes enhance nutritional content, shelf life, and
digestibility (Sharma et al., 2014). Indian fermented food categories based on their raw materials
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vary, including cereals, legumes, vegetables, milk, and alcoholic beverages. Two primary
fermentation methods exist: natural (spontaneous) and culture-dependent, both enabling the
growth of beneficial microbes.

Despite India’s rich diversity, Goan fermented foods remain underexplored. Influenced by
Christian, Hindu, and Portuguese traditions, Goan cuisine includes unique fermented items like
sanna (steamed rice cakes), bollo (a toddy-leavened wheat cake), and ambil (a fermented ragi
porridge), prepared using toddy, red rice, coconut, and jaggery (Tamang, 2020; Pereira et al.,
2021). These foods rely on natural, uncontrolled fermentation involving mixed microbial cultures
from local ingredients like coconut sap (sur) and cashew juice (nero) (Das and Tamang, 2021).

Goan fermented beverages such as toddy host diverse microbial communities including LAB like
Lactobacillus johnsonii, Lactobacillus gasseri, and yeasts like Saccharomyces cerevisiae and
Zygosaccharomyces pombe (Das and Tamang, 2021). Ambil, rich in calcium and dietary fiber, is
made from fermented ragi flour, while sanna and bollo use toddy for leavening and microbial
inoculation. Their probiotic potential is yet to be scientifically characterized.

Probiotic traits such as acid and bile tolerance, auto aggregation, and hydrophobicity are essential
for survival in the gastrointestinal tract and effective colonization (Del Re et al., 2000). LAB and
yeasts from fermented foods must demonstrate viability under gut conditions, safety, genetic
stability, and beneficial metabolic traits like acidification and proteolysis (Nasr and Abd-Alhalim,
2023).

This study aims to isolate and evaluate probiotic microorganisms from Goan fermented foods—
sanna, bollo, and ambil, focusing on acid tolerance, hydrophobicity, and autoaggregation. By
integrating microbiological techniques with traditional knowledge, this research seeks to
document and scientifically validate the probiotic potential of these cultural foods, promoting both
public health and heritage preservation.

Materials and Methods

Sample Preparation and Fermentation

Three Goan fermented foods - Ambil, Bollo, and Sanna—were selected for the study. Ambil was
prepared by fermenting a slurry of ragi (Eleusine coracana) flour and water overnight (10-12
hours), followed by slow cooking with coconut milk, ginger, cumin, and other spices. Bollo was
made using toddy, grated coconut, Goan palm jaggery, and coarsely ground wheat. The mixture
was fermented overnight and baked at 180°C for 45 minutes. Sanna was prepared by fermenting
a batter of soaked Goan red rice, grated coconut, and toddy for 12—-16 hours, followed by steaming
for 20—25 minutes.
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Microbial isolation and Enumeration

Viable counts were determined from the fermented batter (before cooking) and after cooking. Food
samples were serially diluted in 0.85% sterile saline and plated on DeMann Rogosa and Sharpe
(MRS) agar (for LAB) and Sabouraud’s Agar (for yeasts). Plates were incubated at room
temperature for 24-48 hours. Viable counts were determined in colony-forming units per milliliter
(cfu/mL) and distinct morphotypes were isolated for further testing.

Probiotic Characterization
1) Acid Tolerance

Isolates were inoculated into yeast malt (YM) broth adjusted to pH levels of 1.5, 3.0, and 5.0.
Cultures were incubated at room temperature for 24—48 hours. Survival was assessed by measuring
optical density (OD) at 600 nm using a colorimeter. (Panda et al., 2018).

i) Hydrophobicity Assay

Overnight-grown cultures were centrifuged, and cell pellets were suspended in urea-phosphate
buffer. The initial OD (Ao) at 610 nm was recorded. After adding 1 mL of xylene to 3 mL of the
cell suspension and incubating for 1 hour, the aqueous phase OD (At) was measured. Cell
surface hydrophobicity was calculated using the formula:

% Hydrophobicity = [1 - (At/Ao)] x 100
(Rosenberg et al., 1980).
Iii) Autoaggregation.Assay

Cell pellets were suspended in phosphate-buffered saline (PBS), and OD at 600 nm was recorded
at 0, 2, 4, and 24 hours. Autoaggregation percentage was calculated as:

% Autoaggregation = [1 - (At/Ao)] x 100

(Del Re et al., 2000).

Media and Reagents

All media were prepared as per manufacturer instructions (HiMedia Laboratories, n.d.). MRS Agar
was used for lactic acid bacteria, Sabouraud Agar for yeasts, and YM broth for culture
maintenance. Urea-phosphate buffer and PBS were used in hydrophobicity and aggregation assays
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Results and Discussion

Table 1. Viable Count of LAB and Yeasts in Fermented Foods Before and After Cooking.

Viable count before

Viable count after

mpl Medi . .
Sample edia cooking (cfu/mL) cooking (cfu/mL)
) MRS Agar 930 6
Ambil
Sabouraud’s Agar 2730 No growth
MRS Agar 1030 156
Bollo
Sabouraud’s Agar 2090 130
MRS Agar 485 No growth
Sanna
Sabouraud’s Agar 323 25
Table Il. Colony Morphology and Gram Character of Selected Isolates.
Isolate Aa-1 Aa-2 Bb-1 Ba-1 Ba-2 Sb-1 Sa-1 Sa-2
Shape Circular Circular Irregular Circular ~ Circular  Circular Circular  Circular
Size 1 mm 2mm 3 mm Pinpoint ~ Pinpoint  Pinpoint  Pinpoint lmm
Colour Cream Cream Cream White White White White White
Consistency  Butyrous  Butyrous Dry Butyrous Butyrous Butyrous Butyrous Butyrous
Margin Entire Entire Entire Entire Entire Entire Entire Entire
Opacity Opaque Opaque Opaque Opaque Opaque Opaque Opaque Opaque
?:):IS?: Smooth Smooth Rough Smooth Smooth Smooth Smooth Smooth
Elevation Convex Raised Flat Raised Raised Raised Raised Raised
Gram Gr_a m Gram Gram Gram Gram Gram Gram
Gram o positive . o o o o S
Character Positive cocci in posn_lv_e Positive Positive Positive Positive posm\_/e
Yeast bacilli Yeast Yeast Yeast Yeast cocci
clusters
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Table I11. Optical Density (ODsoo) of Isolates at Various acidic pH Levels.

Isolate pH 1.5 pH3.0 PpHS5.0

Aa-1 0.02 0.11 0.23
Aa-2 0.00 0.48 0.04
Bb-1 0.16 0.38 0.20
Ba-1 0.04 0.00 0.00
Ba-2 0.33 0.56 0.25
Sh-1 0.01 0.07 0.32
Sa-1 0.12 0.77 0.50
Sa-2 0.08 0.01 0.37

Table I1V. Hydrophobicity of Isolates

Isolate % Hydrophobicity

Aa-1 2.12
Aa-2 13.79
Bb-1 20.00
Ba-1 53.70
Ba-2 55.77
Sh-1 30.61
Sa-1 50.00
Sa-2 0.00

Table V. Autoaggregation of Isolates after 2, 4 and 24 hours.

Isolate 9% 2h 9% 4h 9%024h

Aa-1 12.25 18.75 43.75

Aa-2 6.67 10.00 26.67
Bb-1 9.52 23.81 28.57
Ba-1 7.69 17.95 28.20
Ba-2 6.45 6.45 19.35
Sb-1 15.15 26.92 39.39
Sa-1 8.00 20.00 52.00

Sa-2 13.16 18.42 28.95
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The findings of this study highlight the presence of diverse probiotic microorganisms in Goan
fermented foods. The viable counts (Table I) confirm that traditional fermentation supports high
microbial loads, although cooking significantly reduces this viability. Bollo was the most robust
sample, retaining viability of probiotic microbes even after baking. Upon studies of colony
characters, gram character and morphology, 8 isolates (Table I1) were selected for screening of
probiotic properties.

Probiotic evaluation of isolates (Tables I11, IV and V) revealed that microbial isolates such as Ba-
2 and Sa-1 possess promising probiotic attributes. These strains exhibited good acid tolerance,
high cell surface hydrophobicity, and strong autoaggregation potential—traits that are associated
with improved survival through the gastrointestinal tract and effective colonization.

Conclusion

The study successfully isolated microbial strains from Ambil, Bollo, and Sanna, revealing their
potential probiotic properties. Two yeast isolates, Ba-2 and Sa-1 demonstrated strong acid
tolerance, hydrophobicity, and autoaggregation abilities. These findings highlight the relevance of
Goan fermented foods not only as cultural heritage but also as promising vehicles for probiotic
delivery. Further molecular and in vivo studies are required to validate their functionality and
safety.
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ABSTRACT

This study investigates the key factors influencing individual investment decisions within the
context of wealth management in North Goa. With the increasing complexity of financial markets
and the rise of digital tools, understanding consumer behavior has become essential. Primary data
was collected from 136 respondents using a structured questionnaire, and analyzed using
Exploratory Factor Analysis (EFA) in SPSS. The findings reveal two major factors shaping
investment decisions: Investment Strategy & Risk Management and Financial Planning &
Liquidity Preferences. Investors demonstrated a preference for diversification, ethical investing,
market awareness, and inflation protection. Additionally, tax benefits, liquidity, and institutional
trust significantly influenced decision-making. Reliability analysis confirmed the robustness of the
data, with a Cronbach’s Alpha of 0.962 and a KMO value of 0.930. The study concludes that while
investors are increasingly informed, there remains a need for enhanced financial literacy and
professional guidance to support effective wealth management.

Introduction

Investment decision-making lies at the heart of effective personal financial planning and wealth
creation. As financial markets become increasingly complex and investment avenues diversify,
individuals are required to make more informed and strategic choices. These decisions are not
solely based on financial metrics but are also shaped by behavioral, psychological, demographic,
and socio-economic factors. The emergence of digital financial tools, coupled with greater
financial literacy efforts, has further influenced how people perceive and manage their wealth.
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In emerging economies like India, investment behavior is evolving rapidly. States such as Goa,
known for their growing middle class and increasing exposure to financial services, present a
compelling case for studying consumer investment patterns. With a unique mix of urban and semi-
urban populations, Goa offers insights into how regional factors impact wealth management
decisions. Here, investment is not only seen as a path to financial security but also as a means of
achieving long-term life goals such as education, homeownership, retirement, and wealth transfer.

Despite a growing body of literature on investment behavior, there exists a significant research
gap in understanding the interplay between individual investment strategies and liquidity
preferences, particularly within the Goan context. This study seeks to bridge that gap by
identifying the key determinants that drive investment decisions among consumers, using
empirical data and factor analysis. By uncovering the underlying motivations, preferences, and
constraints faced by investors, this research aims to inform financial institutions, educators, and
policymakers in designing more tailored and effective wealth management solutions.

Literature Review

Investment behavior and wealth management practices are influenced by various psychological,
demographic, and technological factors. Arora and Verma (2018) examined the perceptions of
financial advisors and found that product attributes, perceived risk, confidentiality, and service
reliability are key factors in investor decision-making. Similarly, Patel and Tolawala (2022)
explored the level of awareness about wealth management among individuals and observed that
while general awareness was moderate, many lacked deep knowledge. The majority preferred safe
investment options such as fixed deposits and PPFs, with risk tolerance often linked to income and
savings habits.

Vidhya and Kalai Lakshmi (2022) investigated wealth management practices across Indian
households. Their findings revealed that although individuals engage in financial planning, their
understanding of market conditions, risk, and opportunities remains limited, emphasizing the need
for enhanced financial literacy. Liu et al. (2009), in their study on elderly investors in Taiwan,
noted that demographic variables such as education, gender, income, and urban residency
significantly affected confidence and familiarity with financial products.

Trust also plays a crucial role in wealth management. Jarratt and Cooper (2005) proposed a
dynamic trust model, showing how clients initially rely on institutional reputation and gradually
shift to performance-based trust as relationships develop. On the technological front, Cocca (2018,
2020) highlighted the increasing influence of FinTech, especially among younger and tech-savvy
investors. While digital and hybrid wealth management platforms are gaining popularity,
limitations remain in personalization and handling complex needs. These studies collectively
highlight the growing complexity of investor expectations and the need for more adaptive and
inclusive financial services.
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Research Methodology

The study was conducted in North Goa, India, a region experiencing growing financial awareness
and an increasing number of individuals exploring wealth management solutions. The research
spanned from December 2024 to February 2025 and employed a purposive sampling method to
ensure the inclusion of participants with a basic understanding or experience of investment and
financial planning. A total of 136 respondents participated, selected based on their engagement
with wealth management services or investment instruments. The primary data was gathered
through a structured questionnaire designed to capture respondents’ awareness, preferences, and
behaviors related to wealth management. The questionnaire covered demographic information,
investment habits, influencing factors, and perceptions of financial advisory services. Secondary
data from scholarly journals, financial reports, and industry publications provided contextual
support and theoretical grounding. To analyze the data, descriptive statistics were used to
summarize demographic and awareness trends, while Exploratory Factor Analysis (EFA) via SPSS
software was applied to identify latent variables influencing investment decisions.

Results and Discussions

This section highlights the key findings from the analysis of primary data. Reliability tests and
Exploratory Factor Analysis (EFA) were used to assess the consistency of the questionnaire and
to identify major factors influencing investment decisions. The results are presented through tables
with brief interpretations.

Table 1. Reliability Statistics.

Cronbach's Alpha Based on
Standardized Items

0.962 0.961 20

Cronbach's Alpha No of Items

Source: Author’s Compilation

The Cronbach’s Alpha value of 0.962 indicates excellent internal consistency, suggesting that the
20 items in the scale are highly reliable for measuring the intended construct. The slight difference
between Cronbach’s Alpha (0.962) and Cronbach’s Alpha Based on Standardized Items
(0.961) implies minimal variation due to standardization, confirming the robustness of the scale.
A value above 0.9 suggests strong reliability, meaning that responses are consistent across items.
This high reliability strengthens the credibility of the questionnaire.
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Table 2. KMO and Bartlett's Test.

Kaiser-Meyer-Olkin Measure of Sampling 0.930

Adequacy.
Bartlett's Test of  Approx. Chi- Square  2231.9
Sphericity
df 190
Sig. 0.000

Source: Author’s Compilation

The Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy value of 0.930 indicates that the
data is highly suitable for factor analysis, as it is well above the recommended threshold of 0.6.
This suggests strong correlations among variables, making them appropriate for structure
detection.

Bartlett's Test of Sphericity shows a significant result (Chi-Square = 2231.975, df = 190, Sig. =
0.000), indicating that the correlation matrix is not an identity matrix. This confirms that there are
significant relationships among the variables, further validating the dataset's suitability for factor
analysis.

The factor analysis reveals two primary dimensions shaping investment behavior: Investment
Strategy & Risk Management and Financial Planning & Liquidity Preferences.

The first factor (refer Table 3), Investment Strategy & Risk Management, indicates that investors
focus on diversification, market awareness, ethical considerations, and inflation protection. High
factor loadings suggest that they prefer spreading investments across asset classes, avoiding high-
risk options, and considering economic conditions before investing. Convenience, ease of
management, and trust in service providers also play a crucial role.

The second factor, Financial Planning & Liquidity Preferences, highlights the importance of tax
benefits, liquidity, and institutional trust. Investors prioritize tax-saving schemes, stable returns,
and the ability to convert investments into cash when needed. Recommendations from financial
advisors and trust in well-known institutions also influence their decisions. . These insights help
understand investor priorities in managing wealth effectively.

Table 4 reveals two key factors that explain 63.617% of the total variance in investment decisions.
The first factor, Investment Strategy & Risk Management, accounts for 58.399%, showing that
investors focus on diversification, market trends, ethical considerations, and risk management. The
second factor, Financial Planning & Liquidity Preferences, contributes 5.218%, highlighting the
importance of tax benefits, liquidity, and trust in financial institutions. These numbers indicate that
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while risk management plays a dominant role, financial planning also influences investment
choices significantly.

Table No. 3 Factor Loadings.

Factor Variables Factor Factor
Loadings Loadings

Online platforms have made investment decisions more

A 0.790
convenient for me.
| consider current market conditions before making
. . 0.757
investment decisions.
| prefer spreading my investments across different asset 0.750
classes to minimize risk. '
| avoid investments in sectors | consider unethical. 0.737
Diversification is essential for achieving my financial 0.736
goals. '
Investment | avoid investing during periods of high market volatility. 0.735
strategy & Inflation rates strongly influence my choice of 0.700
Risk investment products. '
management | prefer investments aligned with ethical and 0,685
environmental standards. '
| invest in products that protect my wealth against 0.666
inflation. '
| consider the reputation of the wealth management service 0.647
provider before investing. '
| prefer investment products that are easy to 0.589
understand and manage. '
I avoid investments with high risk, even if the potential 0.508
returns are high. '
Tax savings play a significant role in my investment 0.873
decisions. '
| prioritize investments that provide tax exemptions under 0.776
government schemes. '
Recommendations from financial advisors significantly 0.722
Financial influence my decisions. '
planning I prefer investments that can be easily converted into cash
0.668
& when needed.
Liquidity | trust investment products offered by well- known 0.661
preferences institutions.
The stability of returns is more important to me than the 0570
quantum of returns. '
| prefer investments that offer high returns even if they
come with high risk. 0.544
I avoid investments with long lock-in periods. 0.486

Source: Author’s Compilation
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Table 4. Exploratory Factor Analysis: Total Variance Explained.

Total % of Cumulative
Factor Factor Name : .
Eigenvalue Variance %
1 Investment Strategy & Risk 11,680 58.399 58.399
Management
Financial Planning & 1.044 5218 63.617

Liquidity Preferences

Source: Author’s Compilation

Conclusion

The study identified two major dimensions that influence individual investment decisions in the
context of wealth management in Goa: Investment Strategy & Risk Management and Financial
Planning & Liquidity Preferences. The findings reveal that investors prioritize diversification,
ethical considerations, inflation protection, and market awareness when forming their strategies.
At the same time, practical aspects such as tax-saving benefits, liquidity, and trust in financial
institutions significantly shape their choices.

High reliability and sampling adequacy confirm the strength of the data, and the factor analysis
explains a substantial portion of variance in investment behavior. Overall, the study highlights that
while modern investors are cautious and informed, there remains a need to enhance financial
literacy and promote the use of professional advisory services. These insights can guide financial
institutions, advisors, and policymakers in developing more tailored, accessible, and effective
wealth management solutions.
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ABSTRACT

The growing number of elderly people worldwide calls for the creation of smart mobility solutions
that improve their independence and safety. This paper introduces a conceptual model for a self-
assisted vehicle system tailored for older adults, incorporating a LIDAR-based vision system to
ensure effective environmental perception, obstacle detection, and autonomous navigation.
LIiDAR (Light Detection and Ranging) provides precise, three-dimensional mapping of
surroundings, making it a better option than traditional vision systems, particularly in varying
lighting and weather conditions. The proposed system seeks to close the gap between existing
autonomous vehicle technologies and user-focused assistive systems for seniors. Unlike fully
autonomous vehicles aimed at the general public, this system is intended to support limited yet
essential autonomous functions such as path guidance, collision avoidance, and safe maneuvering
in both indoor and outdoor settings. The methodology includes an overview of potential hardware
like LIDAR sensors, microcontrollers, motor drivers, and integrated control modules, along with
software algorithms for real-time decision-making and spatial localization. This study is conducted
as a conceptual exploration and system design framework without physical prototyping,
concentrating instead on the architecture, component selection, and technological feasibility. By
thoroughly examining current research and comparing it with existing mobility aids, this paper
highlights the potential of LIDAR-based assistive vehicles to lessen reliance on caregivers, prevent
accidents, and enhance the quality of life for elderly individuals.

1. Introduction

Challenges related to mobility and independence arise with an aging population. Traditional
mobility aids lack intelligent features and fail to address safety in complex environments.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 179


mailto:Vilma.f@xavierscollegegoa.ac.in

Autonomous systems, particularly self-assisted vehicles, offer promising solutions. LIDAR, due
to its high-resolution spatial data acquisition, plays a critical role in enabling real-time navigation
and obstacle avoidance. This research aims to develop a vehicle that uses LIDAR along with
microcontrollers and control algorithms to provide safe and autonomous mobility for the elderly.

The global demographic shift toward an aging population has intensified the demand for
technologies that support independent living and mobility for older adults. According to the World
Health Organization (WHO), the number of individuals aged 60 and above is projected to exceed
2 billion by 2050. This demographic trend poses critical challenges, particularly in healthcare and
personal mobility, as aging is often accompanied by reduced physical agility, impaired vision, and
cognitive decline. Ensuring safe and autonomous mobility for the elderly is no longer a luxury but
a societal necessity.

In recent times, the combination of robotics and sensor-based technologies has shown considerable
promise in meeting the mobility requirements of older adults. Self-assisted vehicles—compact,
semi-autonomous platforms designed for indoor and outdoor mobility—offer a viable solution for
elderly users who face difficulty navigating conventional environments. These systems must
accommodate specific user requirements, including intuitive interfaces, slow-speed
maneuverability, real-time obstacle detection, and fail-safe mechanisms.

Among various sensor modalities, Light Detection and Ranging (LiDAR) has gained prominence
due to its ability to produce high-resolution three-dimensional representations of the surrounding
environment. LIDAR operates by emitting laser pulses and measuring the time delay of reflected
signals, enabling accurate detection of objects irrespective of ambient lighting conditions.
Compared to vision-based systems, LIDAR provides superior spatial accuracy, making it
particularly advantageous for navigation tasks in cluttered or low-visibility environments.

1.1. Literature Review

The integration of LIDAR technology into autonomous systems has revolutionized the
development of assistive vehicles, particularly for the elderly. Recent studies have explored
various facets of this integration, highlighting both the potential and challenges.

1.1.1. LiDAR and 3D Object Detection in Autonomous Systems

. Mao et al. (2022) conducted a comprehensive survey on 3D object detection methods for
autonomous driving, emphasizing the role of LIDAR in enhancing perception systems.

. Chen et al. (2020) reviewed 3D point cloud processing techniques, underscoring the
significance of LIiDAR in accurate environmental mapping.

. Song et al. (2024) focused on robustness-aware 3D object detection, analyzing the resilience
of LIDAR-based systems under varying environmental conditions.
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1.1.2. Assistive Technologies for the Elderly

. Thakur & Han (2021) provided a comprehensive review of assistive technologies aimed at
aiding the elderly in daily activities, discussing the integration of smart systems for enhanced
independence.

. Jakob (2022) systematically reviewed voice-controlled devices, evaluating their acceptance
and usability among older adults.

. Zilak et al. (2022) analyzed handheld augmented reality solutions, discussing their
applicability and effectiveness for individuals with disabilities.

1.1.3. Autonomous Vehicles and Elderly Mobility

. Yurtsever et al. (2020) surveyed autonomous driving technologies, highlighting emerging
practices and the integration of Al in enhancing vehicle autonomy.

. Systematic review (2021) examined automated vehicles and services for people with
disabilities, emphasizing the need for inclusive design tailored to the elderly.

. MDPI Review (2022) discussed the deployment of mobile service robots in elderly care,
exploring their roles in daily assistance and emergency response.

1.1.4. Integration of LiDAR in Assistive Vehicles

. RAMCIP Project developed a robotic assistant for individuals with mild cognitive
impairments, integrating LIDAR for environmental perception and navigation.

. Chiang et al. (2020) designed a navigation engine combining INS/GNSS with 3D LiDAR-
SLAM, enhancing the accuracy of autonomous vehicle positioning.

. Bu et al. (2019) introduced the Pedestrian Planar LiDAR Pose (PPLP) network, improving
pedestrian detection using planar LIDAR and monocular images.

1.1.5. Challenges and Considerations

. Wired Article (2019) critiqued the assumption that driverless cars inherently benefit older
adults, pointing out the necessity for inclusive design and testing.

. Alam et al. (2022) reviewed vision-based human fall detection systems, discussing the role
of deep learning in enhancing safety for the elderly.

2. Methodology

The proposed self-assisted vehicle leverages LIDAR technology and embedded systems to enable
autonomous navigation, obstacle avoidance, and real-time environment mapping. The
methodology is divided into four main components: system architecture, hardware configuration,
software implementation, and algorithm design.
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2.1. System Architecture Overview

The system is structured in a modular fashion to enhance scalability and maintainability. The core
functionalities include:

. Sensing Layer: Captures environmental data using LiDAR and ultrasonic sensors.

. Processing Layer: Performs SLAM, obstacle detection, path planning, and decision-making
using a Raspberry Pi or onboard mini-computer.

. Control Layer: Converts movement decisions into motor commands via a motor driver
circuit.

. User Interaction Layer: Provides feedback through audio prompts and allows emergency
intervention via a panic button.

2.2. Hardware Configuration

Component Description

RPLIDAR A3 — 360-degree scanning, range up to 25m, used for
SLAM and obstacle detection

HC-SR04 — Assist in close-range obstacle detection and

LiDAR Sensor

Ultrasonic Sensors

redundancy
. Raspberry Pi 4 (4GB/8GB RAM) or Jetson Nano for onboard
Microcontroller .
computing
Motor Driver L298N H-Bridge to control motor direction and speed
DC Motors 12V geared motors with encoders for precise motion control
Power Supply 12V Li-ion battery pack (with voltage regulator for 5V
components)
Chassis Lightweight aluminum frame with differential drive wheels
Emergency Button Interrupt circuit to halt operations immediately in emergencies
Speaker Module Provides audio prompts and alerts to the user
Tou_chscreen/ Joystick For manual override or user input
(optional)

2.3. Software Implementation
Operating System: Ubuntu 20.04 with ROS Noetic
Key Software Modules:

. SLAM (GMapping/Cartographer): Builds a 2D map of the environment using LiDAR
data.

. Navigation Stack:
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o Move_base: For global and local path planning.

o AMCL.: Adaptive Monte Carlo Localization to track vehicle pose.
Obstacle Detection:

o Point cloud segmentation using PCL.

o Dynamic filtering to avoid moving objects.

Path Planning Algorithms:

o Dijkstra’s or A* for global navigation.

o Dynamic Window Approach (DWA) for local obstacle avoidance.
Voice Feedback (Optional):

o Text-to-speech engine like eSpeak or Festival.

Programming Languages: Python and C++

Libraries Used:

ROS Navigation Stack
Point Cloud Library (PCL)
OpenCV (for sensor fusion and visual aids)

NumPy and SciPy for numerical operations

2.4. Algorithmic Flow

N o o ~ w hoF

Initialization: System boot-up, sensor calibration, map loading, app initialization.
Environment Sensing: Continuous 360-degree LIDAR scanning.

SLAM Operation: Real-time map building and localization.

Obstacle Detection: Real-time segmentation of objects in the path.

Path Planning: Calculation of optimal route to destination.

Actuation: Conversion of path plan into motion commands.

Notifications: Once the app registers the path to the destination, the hospital staff is sent a
message, that the patient is about to arrive at the approximate time to the hospital.

Feedback and Alerts: Notify user of obstacles or manual override prompts.
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9.  Emergency Handling: Vehicle halts immediately if panic button is pressed or if an anomaly
is detected and the appropriate sms and calls are made to the authorities.

LIDAR | . Panic
Raspberry Pi Feedback
Sensor (SLAM
Obstacle
Ultrasonic | | Detection) | 1 Audio
Sensor Feedback
A
Self-Assisted

Vehicle Chassis

Block diagram

Ultrasonic DeC
Sensor Raspberry P Motors
(SLAM
= Obstacle
Ulérasomc Detection) Emergency
ensor | Button
Motor Driver
LIDAR =221 (L298N)
Sensor T
N QuUTH
IN2 ouT2
o
Power —o/ o sv QuUT3
Source " our‘l
12V

Circuit Diagram
3. Discussions

The proposed self-assisted vehicle system, integrated with a LiDAR-based navigation and
perception module, holds significant potential across various domains where mobility, safety, and
autonomy for elderly individuals are critical. The following are the primary application areas
envisioned for this system:

3.1. Assisted Living Facilities

The system can be deployed within retirement homes or eldercare centers to help residents navigate
indoor environments safely and independently. It can assist with routine activities such as moving
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between dining areas, common rooms, and personal living quarters, thereby reducing the reliance
on human caregivers for basic mobility needs.

3.2. Hospitals and Rehabilitation Centres

Elderly patients with limited mobility, post-surgery restrictions, or those undergoing physical
rehabilitation can benefit from the system to navigate within hospital premises or therapy zones.
This can also ensure patients reach diagnostic labs, physiotherapy units, or rest areas safely without
continuous supervision.

3.3. Smart Homes and loT-Integrated Environments

In smart home environments, the system can be integrated with loT devices to offer context-aware
mobility. For instance, it can guide the user to the kitchen when a cooking schedule is triggered or
to the restroom during specific hours, increasing user convenience while maintaining safety.

3.4. Outdoor Navigation in Gated Communities

With proper terrain and environmental adaptation, the system can be used in outdoor settings such
as gardens, walkways, or parks within gated communities, allowing elderly individuals to enjoy
nature and social interactions while maintaining autonomy and minimizing the risk of falls or
disorientation.

3.5. Public Infrastructure (Airports, Railway Stations)

In public spaces, especially where long walking distances are involved (e.g., terminals, platforms),
the vehicle can serve as a personal navigation assistant for elderly travelers, guiding them to
boarding gates or exits and reducing fatigue and confusion in complex environments.

3.6. Shopping Centers and Malls

Within large commercial spaces, the system can help elderly customers move between stores,
access rest areas, and locate services (e.g., billing counters or lifts), making the shopping
experience more inclusive and user-friendly.

3.7. Personal Mobility for Home Use

For individuals living independently or with limited assistance, the system offers safe movement
within domestic environments. It can be especially useful for multi-room navigation and timed
routines (e.g., reminding the user to take medication and then guiding them to the kitchen for
water).

3.8. Emergency Evacuation Assistance

In the event of an emergency, the vehicle could be programmed to guide or even carry the user
toward predefined safe zones or exits, potentially integrated with building evacuation protocols.
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3.9. Advantages of LiDAR over other systems

Feature LiDAR-Based System Camera-Based System Ultrasonic System
Accuracy High Moderate Low
Lighting Dependency No Yes No
Obstacle Detection Precise (3D) 2D Visual Limited
Range Upto30m 5-10 m 2-4m
SLAM Performance Excellent Moderate Poor
Maintenance Low High Low

Safety High Moderate Low

3.10. Limitations

LiDAR-Based Camera-Based Ultrasonic
Factor

System System System
Cost High Moderate Low
Environme _ntal Rain/Fog Sensitive  Light Sensitive Echo Distortion
Susceptibility
Texture Recognition No Yes No
Power Usage High Moderate Low
Mechanical Reliability Medium High High
Integration Complexity High Moderate Low

3.11. Future scope

Despite these limitations mentioned above, many of the drawbacks of LIiDAR systems can be
mitigated through intelligent design choices, sensor fusion, and algorithmic compensation. For
instance, combining LiDAR with RGB cameras can overcome visual interpretation gaps, and using
solid-state LIDAR can reduce mechanical failure risks. Understanding these limitations provides
a foundation for future optimization and innovation.

The development of self-assisted vehicles for elderly individuals using LiDAR technology opens
several promising avenues for future research and practical implementation. One key direction is
the integration of advanced Al-driven decision-making systems to improve situational awareness
and context-sensitive navigation, such as recognizing specific locations (e.g., kitchen, restroom)
or responding to user gestures or voice commands. Moreover, incorporating machine learning
algorithms can enhance the system’s ability to adapt to the user’s mobility patterns and preferences
over time, thereby increasing personalization and user comfort.
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Another potential advancement lies in multi-sensor fusion, combining LIiDAR with stereo vision,
thermal imaging, and inertial measurement units (IMUs) to improve localization accuracy,
especially in GPS-denied environments such as indoor facilities or densely populated urban areas.
This would also enhance the system’s robustness against LiDAR-specific limitations like glass
surfaces or highly absorptive materials.

On the hardware front, future iterations of the vehicle can benefit from compact and lightweight
designs using energy-efficient components and modular structures, making the system more
portable and cost-effective. Integration with wearable health-monitoring devices could further
augment the vehicle’s utility by enabling real-time health diagnostics, fall detection, and
emergency communication with caregivers or healthcare providers.

At the societal level, large-scale deployment in eldercare centres, hospitals, and urban public
spaces would require the development of secure communication protocols and cloud-based control
systems for fleet management, remote diagnostics, and continuous software updates. Collaboration
with urban planners and healthcare policymakers could also facilitate the standardization and
adoption of such technologies in smart city infrastructures.

Overall, the continued evolution of LiDAR-based self-assisted mobility systems promises to
significantly enhance the independence, safety, and quality of life for elderly individuals while
contributing to the broader field of socially assistive robotics.

4. Conclusion

This research presents the design and development of a LIDAR-based self-assisted vehicle aimed
at enhancing mobility and independence for elderly individuals. By integrating high-resolution
LiDAR sensors with a modular embedded system architecture and real-time SLAM and navigation
algorithms, the proposed system offers accurate obstacle detection, reliable localization, and safe
autonomous navigation. The use of LIDAR significantly improves performance over traditional
sensing technologies, particularly in low-light and cluttered environments. The system’s user-
centric design, including emergency control and feedback mechanisms, further ensures safety and
usability. Future work will focus on expanding adaptive intelligence, improving sensor fusion, and
enabling large-scale deployment in eldercare settings. This solution contributes meaningfully to
the growing field of assistive robotics and smart healthcare.
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ABSTRACT

This study conducts an in-depth analysis of the pre and post-merger performance of Vodafone and
Idea Cellular, with a focus on the strategic, financial, and operational ramifications within the
Indian telecommunications industry. The merger, finalized in 2018, was designed to address the
market disruption caused by Reliance Jio and consolidate resources to achieve a competitive
advantage. Employing ratio analysis over eight years (2016-2024), this research assesses
variations in liquidity, profitability, leverage, and operational efficiency. The findings indicate a
limited improvement in financial performance following the merger, primarily due to substantial
debt burdens, integration challenges, and persistent market pressures. Although operational
synergies and network expansion were attained, there was a decline in both profitability and
subscriber retention. The study emphasizes the complexities associated with telecom consolidation
in India and underscores the necessity for strategic alignment, effective integration processes, and
compliance with regulatory frameworks. The insights derived from this analysis contribute to a
broader understanding of merger outcomes in dynamic and capital-intensive sectors.

Introduction

Mergers and acquisitions represent major shifts in corporate strategy, where firms collaborate to
enhance value, improve operational efficiencies, and bolster their competitive positions. These
intricate deals necessitate meticulous management of financial, operational, and human resources
to guarantee effective integration and value generation. The procedure includes extensive
assessment before the merger, careful execution throughout the merger, and organized strategies
for integration afterward.
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The pre-merger stage is vital for the success of merger and acquisition activities. During this
critical timeframe, companies perform detailed due diligence by scrutinizing financial records,
operational capabilities, organizational culture, and potential synergies. They also need to consider
regulatory obligations, evaluate market conditions, and create detailed integration strategies. The
post-merger phase focuses on implementing these strategies, aligning operations, consolidating
resources, and achieving the anticipated synergies while ensuring business continuity.

The telecommunications sector stands out as one of the most dynamic areas for mergers and
acquisitions, propelled by swift technological progress, rising consumer expectations, and
changing regulatory landscapes. In recent decades, this industry has undergone considerable
consolidation, primarily due to the pursuit of economies of scale, spectrum acquisition, and
technological convergence.

Telecom companies function in a setting marked by significant infrastructure investments, rapid
technology cycles, and fierce competition for market share. Following deregulation, the
telecommunications landscape has evolved from monopolistic national carriers to competitive
markets featuring numerous participants.

Several crucial elements influence the mergers and acquisitions landscape in this sector. Firms
constantly face the challenge of broadening network coverage, enhancing service quality, and
investing in new technologies like 5G infrastructure. These capital-heavy demands often result in
consolidation among companies aiming for cost efficiencies and a wider market presence.
Furthermore, the conventional distinctions between telecommunications, media, and technology
firms are progressively dissolving, creating chances for strategic mergers that harness
complementary capabilities and offerings.

Nevertheless, telecommunications mergers must navigate intricate regulatory environments
designed to uphold market competition and safeguard consumer interests. A comprehensive
understanding of these regulatory limitations is vital for the successful execution of mergers and
acquisitions.

In addition, evolving consumer preferences, especially the rising demand for integrated services
and digital solutions, shape merger and acquisition strategies as firms strive to broaden their
service portfolios and improve customer experiences.

This thorough comprehension of the dynamics of mergers and acquisitions, along with the
distinctive traits of the telecom sector, provides critical context for examining specific merger
cases and their results. Companies need to carefully evaluate these factors when devising and
implementing merger strategies in this swiftly changing industry. Consequently, this study aims
to analyze the pre and post-merger performance of VVodafone and Idea in the Indian Telecom
market.
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Review of Literature

The study of mergers and acquisitions (M&As) in India has evolved significantly over the years,
closely aligned with the country's economic reforms. One of the earliest examinations by Kar and
Soni (2000) emphasized that M&As emerged as vital strategic tools following liberalization,
helping Indian firms grow, improve efficiency, and compete globally. However, the authors also
pointed out that while there was an increase in turnover and book value, realizing profitability
remained inconsistent.

Building on this, Pawaskar (2001) analyzed the impact of M&As on corporate performance in
India and observed that mergers yielded only modest improvements in profitability. These early
insights were reinforced by Bansal, Kumar, and Devi (2008), who found that although M&As
sometimes led to operational scale benefits, their financial impact remained mixed across
industries. The discussion deepened with Kumar (2009), who reported improved post-merger
performance in Indian manufacturing firms but highlighted that success varied by sector,
reaffirming the complexity of evaluating M&A outcomes.

As the Indian economy matured, Desai (2015) addressed the critical role of regulatory frameworks,
suggesting that while consolidation was strategically sound, compliance challenges often delayed
synergy realization. Around the same period, Roy and Nair (2017) focused on leadership's role,
finding that strategic leadership and well-planned integration were crucial for merger success,
especially in the high-stakes telecom sector.

In a more industry-specific context, Bedi (2018) conducted an empirical study of Indian telecom
companies and found no significant improvements in profitability, liquidity, or solvency post-
merger, highlighting the limitations of M&As as a financial performance booster. The VVodafone-
Idea merger, a landmark event in the Indian telecom landscape, drew considerable academic
attention. Thakkar (2019) viewed the merger as a strategic response to Reliance Jio’s disruptive
market entry, emphasizing its aim to improve customer experience and consolidate market share.

Later studies, such as Soni (2021), echoed similar sentiments, noting that while the merger created
operational synergies, financial performance remained underwhelming due to high integration
costs and market competition. Lalwani et al. (2021), Joshi et al. (2022), and Tripathi (2023)
explored both the strategic intent and operational difficulties, noting debt burdens, layoffs, and
declining profitability despite spectrum and network optimization.

To add a cross-border and broader organizational perspective, Mitra and Das (2022) evaluated
cultural compatibility and strategic alignment as key drivers for post-merger success in Indian
firms. Singh and Bansal (2020) contributed by assessing shareholder value creation in telecom
M&As and found that these deals rarely led to consistent improvements in shareholder returns.

Recent literature has shifted toward a multidimensional view. lyer and Ramesh (2023) emphasized
the underestimated cost of digital integration in post-merger telecom networks. Bhattacharya and
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Singh (2023) advocated incorporating ESG (Environmental, Social, and Governance) metrics into
M&A evaluation frameworks, suggesting that traditional financial metrics alone are no longer
sufficient.

Finally, comprehensive studies by Mehta et al. (2024), Pradhan and Subhashree (2024), and
Sharma et al. (2024) concluded that while the VVodafone-ldea merger may have helped in market
consolidation, it did not translate into substantial financial or operational gains. Srivastava (2024)
summarized this scholarly evolution by urging future researchers to adopt a holistic approach that
includes ecological, technological, and consumer-centric factors in M&A assessments.

Materials and Methods

In the backdrop of a rapidly evolving telecommunications industry, the merger of Vodafone India
and Idea Cellular in August 2018 marked a significant consolidation in the Indian market. This
strategic alliance led to the formation of VVodafone Idea Limited, which initially emerged as the
country’s largest telecom operator, boasting over 408 million subscribers and a 35% market share.
The primary goal of this merger was to withstand the disruption caused by Reliance Jio’s
aggressive pricing model, while also fortifying the operational and financial standing of the newly
formed entity.

Vodafone contributed a strong presence in urban markets, whereas Idea added a significant rural
network presence. Together, the companies aimed to create a nationwide 4G network, with
projected annual synergies of 314,000 crore, achieved through cost savings, network integration,
and effective spectrum usage. Despite these aspirations, the reality post-merger presented
substantial challenges. Chief among these was the enormous debt burden, particularly the ¥58,000
crore in adjusted gross revenue (AGR) liabilities ordered by the Supreme Court. The merged entity
also faced difficulties with the integration of services and ongoing competitive pressure from
competitors like Reliance Jio and Bharti Airtel. Even after rebranding as “Vi” in 2020—an
initiative meant to indicate renewal and unify the brand identity—the company continued to
experience falling subscriber counts and financial pressure. This merger exemplifies the complex
nature of the opportunities and challenges that arise from substantial telecom consolidations in
India.

To investigate the outcomes of this merger, the present study adopts a longitudinal approach,
examining both the pre-merger and post-merger phases. The analysis spans eight years, covering
the period from 2016 to 2018 for pre-merger data and from 2018 to 2024 for post-merger
performance. The core objectives of the study are twofold: first, to assess the financial performance
of Vodafone Idea before and after the merger, and second, to evaluate the evolution of its market
share in the post-merger environment.
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Data was obtained from secondary sources, which included the annual reports accessible on the
official website of VVodafone Idea and financial information from the Money Control website.
Furthermore, various research papers and other websites were referenced to establish the
theoretical basis for the study. Financial data was examined through Ratio Analysis, enabling an
objective comparison across different periods. The key financial ratios used are shown in Table
1.1.

Table 1.1. Description of the variables.

Sr. No. Variable Formula
1 Current Ratio Current Asset / Current Liabilities
2 Net Profit Margin Net Income / Revenue x 100
3 Debt Equity Ratio Total Debt / Shareholder’s Equity
4 Asset Turnover Ratio Net Sales / Average Total Asset
5 Earnings Per Share Net Income / Total No of Outstanding Shares

Source: Author’s Compilation

The current ratio assesses a company's capacity to fulfil short-term liabilities with its current assets.
A ratio in the range of 1.5 to 3.0 is typically regarded as healthy across various sectors. A lower
ratio might suggest liquidity concerns or possible financial troubles. It serves as a crucial measure
of a firm's short-term financial well-being.

The net profit margin indicates the amount of profit a company generates from its overall revenue.
It represents the effectiveness of cost management and pricing strategies. A higher margin signifies
greater profitability and operational control. This metric aids investors in evaluating the financial
success of the company.

Debt-to-equity ratio examines the extent to which a company finances its operations through debt
compared to shareholders' equity. A lower ratio indicates more conservative financing and reduced
risk exposure. Conversely, higher ratios suggest greater financial leverage but can also heighten
the risk of insolvency. This ratio varies by industry, reflecting differing capital intensity.

The Asset Turnover ratio measures how effectively a company utilizes its assets to generate
revenue. Elevated ratios signify more efficient asset use for sales generation. Industries such as
retail and consumer goods often have higher ratios. This ratio is useful for assessing operational
efficiency and asset management.

Earnings Per Share gauges the net profit attributed to each outstanding share of stock. A higher
EPS symbolizes better profitability and greater shareholder value. It is commonly employed in
assessing stock attractiveness via the P/E ratio. Growth in EPS is a vital indicator of a company's
financial robustness.

Through these indicators, the study systematically evaluates how the Vodafone-ldea merger
influenced the company’s financial health and market positioning over time. This methodological
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framework provides a structured lens to understand the tangible impact of one of the most
prominent telecom mergers in India’s history.

Results and Discussions

This section will explore the financial results of VVodafone India and Idea Cellular before their
merger, focusing on a two-year timeframe from 2016 to 2018. Following this, it will assess the
performance of VVodafone Idea after the merger over six years, from 2018 to 2024.

Pre-Merger Financial Performance

Table 1.2. Financial ratios Pre-merger of VVodafone India and Idea Cellular.

Ratios Current Ratio Net Profit Margin
Company 2016-17 2017-18 % Change  2016-17 2017-18 % Change
Vodafone India 0.92 0.89 -3.26 -3.2 -11.2 -250
Idea Cellular 0.79 0.78 -1.27 -2.8 -15.4 -450
Ratios Asset Turnover Ratio Debt Equity Ratio
Company 2016-17 2017-18 % Change  2016-17 2017-18 % Change
Vodafone India 0.45 0.43 -4.44 1.92 2.1 9.375
Idea Cellular 0.45 0.43 -4.44 1.92 2.4 25

Source: Author’s Compilation

In the context of Vodafone India, the current ratio experienced a slight decline from 0.92 in the
fiscal year 2016-17 to 0.89 in 2017-18, reflecting a decrease of 3.26%. Similarly, Idea Cellular's
ratio declined from 0.79 to 0.78, signifying a decrease of 1.27%. Although these percentage
changes may appear minor, they indicate a concerning trend: both entities operated below the ideal
threshold of 1.0, implying that their liabilities exceeded their readily available assets. This
downward trend suggests an increase in financial pressure. Contributing factors may include rising
operational costs, intense competition within the telecommunications sector, and declining
revenue per user. These liquidity challenges serve as early indicators of unsustainable financial
health, underscoring the urgency for a strategic merger to enhance financial resilience.

Both Vodafone India and Idea Cellular experienced a notable deterioration in this crucial
profitability metric. Vodafone India's margin fell from -3.2% in 2016-17 to -11.2% in 2017-18,
representing a decline of 250%. Concurrently, Idea Cellular's margin decreased from -2.8% to -
15.4%, indicating a decline of 450%. Such significant declines are alarming and suggest a
deterioration in financial conditions. These losses were primarily driven by multiple factors: a
rapid decline in Average Revenue Per User (ARPU), increasing operational costs, substantial
spectrum fees, and fierce competition from Reliance Jio, which disrupted the industry by providing
free voice calls and remarkably low data prices. These conditions eroded profit margins for both
companies, resulting in severe financial distress. In layman's terms, this situation denotes that both
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companies spent considerably more than they earned, an unsustainable circumstance for any
business.

For Vodafone India and Idea Cellular, the ratio decreased from 0.45 in 2016-17 to 0.43 in 2017-
18, reflecting a drop of 4.44%. While this change may seem modest, it bears significance in light
of substantial investments in telecommunications infrastructure. It demonstrates that, despite
massive expenditures on infrastructure and technology, the firms were unable to generate
proportional revenue from these assets. This inefficiency can be attributed to rising capital
expenditures, slow returns on network expansions, and diminished consumer spending. In more
straightforward terms, even after investing significantly to enhance their services, the companies
could not attract sufficient revenue from customers to warrant the investments, indicative of
operational pressures and a compelling case for consolidation.

Vodafone India’s debt-equity ratio increased from 1.92 to 2.1, signifying a rise of 9.38%, while
Idea Cellular’s ratio escalated sharply from 1.92 to 2.4, representing a 25% increase. These rising
ratios imply that both companies were incurring additional debt to sustain their operations due to
insufficient revenues to meet operational costs. This financial strategy may provide temporary
relief; however, it entails long-term risks, especially in the face of declining profits. Elevated debt
levels render companies more vulnerable to rising interest rates, repayment pressures, and the
potential for bankruptcy. From a layman's perspective, this can be compared to increasing one’s
debt load while experiencing a decline in income, ultimately, the repayment obligations could
become overwhelming.

Post-Merger Financial Performance

Table 1.3. Financial ratios Post-merger of VVodafone India and Idea Cellular.

Ratios 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 % Change
Current Ratio 0.34 0.17 0.21 0.28 0.23 0.24 -29.41
Net Profit Margin -39.9 -165.11  -105.98 -73.33 -69.47 -73.22 -83.51
Asset Turnover Ratio 16.14 19.81 20.61 0.19 0.21 0.22 -98.64
Debt Equity Ratio 1.82 16.11 -4.12 -3.08 -0.8 -1.99 -209.34

Source: Author’s Compilation

Vodafone Idea’s current ratio saw a significant decline from 0.34 in the fiscal year 2018-19 to 0.17
in 2019-20, indicating a critical liquidity shortage immediately following the merger. Although a
modest recovery to 0.24 was noted by 2023-24, the ratio consistently remained below the threshold
of 1, reflecting ongoing challenges in meeting short-term obligations. The period following the
merger was marked by high operational costs, expenses related to network integration, and
immediate cash-flow difficulties, putting the company in a financially precarious position despite
efforts such as cost reductions and asset divestitures.
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The net profit margin saw a dramatic drop to -165.11% in 2019-20 from an already negative -
39.9% in 2018-19, indicating a significant decline in profitability. Although there was some
improvement to -73.22% by 2023-24, the company continued to report substantial losses. This
decline was driven by significant Adjusted Gross Revenue (AGR) liabilities, competitive pricing
pressures within the telecom sector, and increased integration costs post-merger, highlighting the
inadequacy of the merger in achieving the expected financial recovery.

Vodafone Idea’s asset turnover ratio fell dramatically from 16.14 in 2018-19 to 0.19 in 2021-22,
and it remained low at 0.22 in 2023-24, reflecting a significant decline of 98.64% in asset
efficiency. This drop highlights the company's difficulties in generating revenue, despite
substantial investments in infrastructure. Several factors contributed to this predicament, including
customer loss, delays in 4G and 5G rollout, and underutilization of network capacity, all of which
severely limited revenue growth.

The debt-equity ratio escalated from 1.82 in 2018-19 to 16.11 in 2019-20, revealing an
unsustainable dependence on debt financing. By 2023-24, this ratio had turned negative at -1.99,
signifying that liabilities exceeded equity and effectively diminished the company's net worth. This
increase in leverage was driven by rising AGR debts, persistent operational losses, and an inability
to secure sufficient equity capital, thereby placing Vodafone Idea in a state of acute financial crisis
with limited funding alternatives.

Post-Merger Share Market Performance

This section examines the stock market performance of VVodafone Idea over six years, from 2018
to 2024, following the merger of Vodafone India and Idea Cellular.

Table 1.4. Share Market performance ratio post-merger of VVodafone Idea.

Ratio 2018-19 2019-20 2020-21 2021-22 2022-23 2023-24 % Change

Basic EPS -21.16 -27.26 -15.4 -9.83 -8.43 -6.41 -69.71

Source: Author’s Compilation

Vodafone Idea’s EPS remained consistently negative throughout the post-merger period, reaching
a low of -27.26 in 2019-20 and improving marginally to -6.41 by 2023-24. Despite this slight
recovery, the overall trend represents a steep 69.71% decline in shareholder value over six years.
Persistently negative EPS indicates the company’s continued inability to generate profits, making
its stock unattractive to investors. This prolonged unprofitability has significantly weakened
investor confidence and hindered Vodafone Idea’s ability to secure equity funding. Without
substantial improvements in revenue generation and cost efficiency, restoring market trust and
financial viability will remain a major challenge.
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In summary, an analysis of the financial performance of Vodafone India and Idea Cellular before
their merger revealed significant challenges, including declining liquidity, shrinking profit
margins, diminished asset efficiency, and increasing levels of debt. These factors underscored the
strategic necessity for consolidation. However, the post-merger performance of VVodafone Idea
indicates that the expected synergies and financial enhancements did not materialize as anticipated.
Liquidity remained constrained, profitability deteriorated markedly, operational efficiency
decreased, and the debt load intensified. While the merger was intended to forge a stronger and
more competitive telecommunications entity, the combined organization continued to experience
severe financial distress, diminished investor confidence, and operational difficulties. Overall, the
analysis of both the pre and post-merger periods highlights a persistent state of financial instability,
suggesting that inherent structural challenges within the sector, coupled with the company’s
inability to adapt effectively, undermined the potential advantages of the merger.

Conclusion

The merger between Vodafone India and Idea Cellular constituted a strategic response to the
significant disruption instigated by the entry of Reliance Jio in 2016, which initiated a price war
that fundamentally altered the Indian telecommunications landscape. Historically characterized by
the presence of numerous telecom operators, the market has subsequently consolidated into three
principal competitors: Reliance Jio, Bharti Airtel, and Vodafone Idea. In this capital-intensive
environment, the exit or absorption of smaller operators has rendered mergers indispensable for
survival. For both Vodafone and Idea, which were grappling with declining revenues, escalating
losses, and diminishing market share, the merger emerged not merely as a strategic option but
rather as a financial imperative.

Notwithstanding the magnitude of the merger and the anticipated synergies, the post-merger
performance of VVodafone Idea has been disappointing. The company reported a substantial loss of
approximately ¥35,000 crore in the December 2019 quarter alone. Key financial metrics, including
earnings per share (EPS), remained negative, compounded by liquidity challenges indicated by a
current ratio well below 1. Furthermore, debt levels escalated due to significant liabilities,
particularly the adjusted gross revenue (AGR) dues amounting to 58,254 crore. As a
consequence, public shareholders have yet to experience any tangible returns from the merger, and
investor confidence has diminished in the absence of profitability and dividend distributions.

Nonetheless, the merger has not been devoid of operational advantages. There has been a notable
improvement in network coverage across urban and semi-urban regions, and the integration has
facilitated the expansion of VVodafone Idea's 4G infrastructure while laying the groundwork for
future technologies, such as Voice over LTE (VoLTE), digital wallet services, and the Internet of
Things (IoT). Management projected total synergy benefits of approximately ¥67,000 crore in cost
and capital savings, alongside annual operating expense reductions of 11,500 crore by the fourth
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year of integration. Additionally, the divestiture of tower assets and other monetization initiatives
has contributed to alleviating part of the company’s debt burden, albeit insufficiently to restore
overall financial health.

Looking ahead, the recovery of VVodafone Idea relies on its capacity to increase its subscriber base,
enhance average revenue per user (ARPU), and optimize operational costs. The company must
also effectively monetize surplus spectrum and expand its presence in underserved regions. For
the Aditya Birla Group, the merger has provided a strategic foothold in the market, with the option
to incrementally increase equity. In light of the current market conditions, characterized by
complex regulations, substantial capital barriers, and limited competition, it is evident that only
well-capitalized or strategically consolidated entities will endure. If Vodafone Idea can
successfully implement its strategy, the long-term advantages of the merger may yet be realized,
ultimately delivering value to shareholders and ensuring stability for the company.

Acknowledgement

This research paper is an extended and revised version of the original T.Y.BCom project
undertaken under the guidance of Dr. Frazer Taylor. The valuable contributions and efforts of the
students involved in the initial project laid the foundation for this academic study. Sincere thanks
are extended to them for their work, which has significantly shaped the development of this paper.

References

1. Bansal, L. K., Kumar, S., & Devi, D. (2008). Financial performance of Indian companies
post-merger. Journal of Financial Management & Analysis, 21(2), 40-54.

2.  Bedi, A. (2018). Post acquisition performance of Indian telecom companies: An empirical
study. Pacific Business Review International, 11(2), 101-1009.

3.  Bhattacharya, R., & Singh, A. (2023). ESG considerations in Indian M&A: An emerging
perspective. Asian Journal of Business Ethics, 12(1), 34-47.

4.  Desai, M. (2015). Regulatory implications for telecom M&As in India. Indian Journal of
Law and Technology, 11(1), 89-105.

5. lyer, P., & Ramesh, V. (2023). Digital transformation in telecom mergers: A case study of
Vodafone Idea. International Journal of Digital Economy, 3(1), 45-62.

6. Joshi, A, et al. (2022). Merger of Vodafone and Idea Cellular. International Journal of
Research Publication and Reviews, 3(3), 124-130.

7.  Kar,R.N., & Soni, A. (2000). Mergers and acquisitions in India: A strategic impact analysis.
Indira Gandhi Institute of Development Research Working Paper.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 199



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kumar, R. (2009). Post-merger corporate performance: An Indian perspective. Management
Research News, 32(2), 145-157.

Lalwani, M., et al. (2021). An analytical study on the merger of Vodafone and Idea.

Mehta, C., Chopra, M., & Dhamija, S. (2024). The curious case of Vodafone Idea merger:
Is it a saga of turbulence or a move towards potence? Vikalpa, 49(1), 67—78.

Mitra, A., & Das, P. (2022). Cross-border M&A success factors in India. International
Journal of Business and Globalisation, 30(4), 415-430.

Pawaskar, V. (2001). Effect of mergers on corporate performance in India. Vikalpa, 26(1),
19-32.

Pradhan, R., & Subhashree, M. S. (2024). An analysis of the financial performance of pre
and post-merger of Vodafone Idea. International Journal of Enhanced Research in
Management & Computer Applications, 13(5), 78-86.

Roy, M., & Nair, R. (2017). Strategic leadership in telecom M&As. Indian Journal of
Corporate Governance, 10(2), 135-152.

Sharma, N., Raghuvanshi, A. S., & Singh, A. (2024). To study the merger of Vodafone &
Idea & its impact. Scientific Culture, 10(1), 34—40.

Singh, D., & Bansal, M. (2020). Shareholder wealth effects of telecom mergers in India.
Journal of Emerging Market Finance, 19(2), 163-184.

Soni, S. (2021). Idea-Vodafone merger: Post-merger integration. International Journal of
Scientific Research and Engineering Development, 4(3), 112-118.

Srivastava, A. (2024). The Vodafone Idea merger: Broader reflections on strategic
turbulence. Vikalpa, 49(1), 79-82.

Thakkar, A. (2019). The Vodafone-ldea merger: Will it be a game changer in the Indian
telecom industry? Emerging Trends in International Business and Commerce, 137, 101-
110.

Tripathi, D. M. (2023). Merger of Vodafone and Idea. EPRA International Journal of
Multidisciplinary Research, 9(3), 99-107.

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 200



Spectrum
(ISSN: 2348 — 4322)

B RESEARCH ARTICLE

o
B — SV
LT

Hybrid Open Access in Scientometrics: An Impact Analysis
using Dimensions Al

Dakshata Zambulkar
College Librarian, St. Xavier’s College, Mapusa, Goa 403507, India.

Correspondence: Dakshata Zambulkar (dakshata.z@xavierscollegegoa.ac.in)

Received: 31% May 2025
Keywords: Open Access (OA) | Scientometrics | Citations | Social Collaboration | Dimension Al

ABSTRACT

The study analyses 490 records (2022-2024) from Dimensions Al to identify trends in
Scientometrics research, centering on hybrid open access journals of scientometetrics. Findings
are produced using the assistance of Biblioshiny, VosViewer, and Microsoft Excel. The results
revealed that notable disparities in citation analysis. Lutz Bornmann emerges as the most
significant author based on fractionalized research articles. The analysis of collaboration networks
expose the strongest co-authorship ties between Marton Demeter, Homero Gil De ZUfiga, and
Manuel Goyanes. A co-occurrence map of terms sheds light on important thematic connections
within the discipline. This study provides a concise overview of recent scholarly activities and
structural aspects in the field of Scientometrics.

Introduction

Alternative metrics serve as substitutes for conventional citation counts, emphasizing the online
visibility and influence of academic work. These metrics monitor references in social media, news
outlets, and various non-traditional platforms, offering a broader perspective on research impact.
Scholars in Library and Information Science (LIS) are progressively utilizing altmetrics to evaluate
the distribution and significance of their research, especially in a digital scholarly landscape that
continues to evolve.

The study focuses on the recent landscape of scientometrics hybrid open access research
publication from Dimensions Al. 490 bibliographic records were retrieved for analysis from 2022-
2024. Only two journal tiles in scientometrics were traceable for the mentioned period.
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Bibliometric tools like co-authorship analysis and term co-occurrence mapping are used in the
study to investigate patterns in authorship, citation trends, social collaboration networks, and
thematic concentrations. The analysis seeks to provide a contemporary overview of the field,
emphasising its current state and potential future directions.

Review of Literature

(Seyyed Hosseini et al., 2024) the study analyses the increasing incorporation of altmetric
awareness and social media skills into academic publishing practices highlights a wider movement
towards open and interconnected scholarship. For researchers in medical education, particularly
those concentrating on blended learning methods, this shift presents chances to broaden their
audience, improve engagement, and ultimately foster more effective knowledge sharing and public
discussion.

(Yuen et al., 2022)The research paper examined articles released from 2011 to 2019 across four
prominent journals in the areas of neurosurgery and neuroradiology. The results show a decline in
the volume of research output related to open neurovascular studies, whereas there has been an
increase in the amount of publications focused on endovascular research. Furthermore, citation
data indicate that research on endovascular topics is experiencing a rise in citation frequency. Our
examination also indicates that open access (OA) publishing is linked to greater impact, as
demonstrated by both citation numbers and Altmetric scores, pointing to a distinct advantage for
researchers opting for OA publishing. Nevertheless, more time may be required to thoroughly
evaluate citation patterns and validate these observations.

(Fares et al., 2024) the research explores top 100 shoulder arthroplasty articles based on the
Altmetric Attention Score (AAS) reveals a strong predominance of clinical research from the USA
and Europe. This trend reflects the broader influences of infrastructure and funding in Western
countries. The leading journals, such as the Journal of Shoulder and Elbow Surgery (JSES) and
the Journal of Bone and Joint Surgery (JBJS), published the majority of these high-impact articles.
This is likely due to their extensive reach, rigorous editorial standards, and robust social media
presence—factors known to enhance AAS. Additionally, both open access status and author
conflicts of interest were found to be positively associated with higher AAS. This suggests that
increased visibility is achieved through greater accessibility and industry-driven promotion. These
findings are consistent with previous orthopedic research but also highlight a significant limitation:
the AAS measures attention rather than quality.

(Ayoub et al., 2023) opines altmetrics captures online interactions outside of academia and
acknowledging a variety of outputs such as blogs and datasets. In contrast to conventional
citations, their significance can differ across various fields. Stronger associations in disciplines
like environmental science and history imply that altmetrics could potentially forecast future
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citations in areas with high public engagement. However, the weaker relationships observed in
biological and social sciences expose their constraints. Exhibit a low correlation with journal
prestige (SJR), highlighting that they assess different dimensions of impact. Therefore, they should
be seen as a complement to traditional metrics, rather than a replacement, in a well-rounded
evaluation of research. An excessive reliance on these metrics could potentially skew research
priorities, a concern highlighted by Campbell’s Law.

(Arroyo-Machado & Torres-Salinas, 2024) stresses on Altmetric Attention Score (AAS), provide
useful information about the online attention that research receives, but they are sensitive to
changes in data sources and platform dynamics. This sensitivity emphasises the importance of
transparent, historical tracking of mentions to ensure consistency over time. Studies have
emphasised the importance of capturing both current and past attention, proposing enhancements
such as blockchain-based tracking or the use of tools like Crossref Event Data to log deleted
mentions.While altmetrics provide opportunities for improving research evaluation, their
fluctuating nature necessitates strong data management practices. Limitations such as discipline-
specific focus, limited timeframes, and reliance on a single aggregator highlight the need for larger,
multi-source studies to validate findings and improve altmetrics' stability and utility in scholarly
assessment.

Research Objectives

1.  To analyse a citation trends and altmetrics attention for publications in key hybrid open
access journals within Scientometrics (2022-2024).

2. Toidentify influential Scientometrics authors based on publication counts and fractionalized
research papers over a specific time period.

3. To map author’s social collaboration networks and reveal co-authorship patterns in recent
Scientometrics research.

Methodology

Bibliographic and citation data collected from Dimensions Al for 3 years i.e. 2022, 2023 and 2024.
Data sets were refined by using filters for hybrid OA scientometrics journals. Altogether 490
bibliographic records were extracted and downloaded in the excel sheet. Biblioshiny and
VosViewer a bibiometrics software were used for analysis. Also certain data were analyzed in the
Microsoft Excel.
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Limitation

The study is limited to hybrid open access journals in the field of scientometrics, Library and
Information Science for three years i.e. 2022, 2023 and 2024.

Data Analysis

The report was prepared after analyzing 490 bibliographic and citation records from Dimensions
Al After refining the data under the ‘hybrid open access’ received only two journal titles in the
field of Scientometrics.

Completeness of metadata -- 490 docs from Dimensions

Metadata Description Missing Counts. Missing %  Status

] DOl 0 0.00

DT Document Type ¥] 0.00

S50 Journal 4] 0.00

LA Language ¥] 0.00

PY Publication Year 0 0.00

TI Title 0 0.00

TC Total Citation 0 0.00

AU Author 1 0.20

CR Cited References 53 10.82 Acceptable
AB Abstract 54 11.02 Acceptable
c1 Affiliation 151 30.82 Poor
RP Comresponding Author 490 100.00

DE Keywords 490 100.00

D Keywords Plus 490 100.00

wWC Science Categories 490 100.00

Figure 1. Completeness of Metadata from Dimensions Al.

The above table show the complete data of 490 bibliographic records with missing count and
missing percentage of various considerations.

Citation Trends in altmetrics

Altmetrics provide a more immediate measure of public and societal engagement with research,
and are particularly useful for tracking early interest and outreach beyond academia. They capture
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the broader attention a research output receives online, including mentions in social media, news
articles, blogs, and policy documents.
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Figure 2. Citation trends in altmetrics of two journal titles for the period 2022-2024.

The bar graph presented illustrates significant disparities in the citation counts for both journals.
In 2022, the Journal of Scientometrics Research garnered 120 citations across various social media
platforms, while Scientometrics received a total of 1,448 citations. Whereas in the year, 2023, the
Journal of Scientometrics Research obtained 184 citations, whereas Scientometrics accumulated
846 citations online. In the most recent year, 2024, the Journal of Scientometrics Research
recorded a markedly lower total of 54 citations, while Scientometrics experienced 246 citations.
The data indicates a pronounced decline in citation counts as per the above figure. But
it has also been observed that the productivity of research papers has increased. The average
citations received for both the journals were 155, 166, 169 in 2022, 2023 and 2024 respectively
which shows a rising trend in citations.

Productive Author

An author can contribute to number of research articles but recognition of an author depends upon
the number of citation received. Citations are external factor that measures the quality of the work
produced, which is a undeviating impact on the H Index of the author.

A table portrait that in Dimensions Al Bornmann Lutz published three research papers between
2022 - 2024, with the 1.5 fractionalized rates. While the other three authors produced two research
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papers and were rated one. Beside this rest all authors contributed one paper over the course of
three years and received one as a fraction or lower.

Table No 1. Most productive author for 2022-2024.

Authors Research Articles  Research Articles Fractionalized
Bornmann, Lutz 15
Roszka, Wojciech
Haunschild, Robin
Kwiek, Marek
Ali, Mona Farouk
Ansorge, Libor
Barrera-Barrera, Ramon
Bi, Henry H.
Chankseliani, Maia
Cottineau, Clémentine
Donner, Paul
Gusenbauer, Michael
Huckstadt, Malte
Kuppler, Matthias

PR RPRRPRPRPRPRPRPENDNDNDW
PR RPRRPRRPRPRPRRRRERRERR

Social Collaboration Network of authors

A network illustrating social collaboration among authors visually depicts academic or
professional relationships formed through co-authorship. This networks offer valuable insights
into the ways researchers interact, exchange knowledge, and add to their scientific communities.

kroll, henning

de zufiga. homero gil 0.7%
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Figure 3. Social collaboration
networks among the authors to
produce research papers.
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The preceding pie chart shows that there are three pair of authors i.e. Demeter, Méarton; De ZUfiiga,
Homero Gil and Goyanes, Manuel who collaborated for 10 research papers with 7.2 % for the
period three years which was considered as a highest social network of authors in Dimensions Al.
The figure also displays collaborations of authors with 6.5%, 5.8%, 5.1%, 4.3 %, 3.6% and 2.9%
respectively. Whereas Kroll, Henning and Neuh&usler, Peter clustered for 01 research paper with
0.7%. As per university affiliation statistics, Max Planck Society produces highest number of
research papers in hybrid open access journals in the field of Scientometrics.

Frequency of Term Occurrence

A Terms Co-occurrence Map is a visual tool for investigating and analyzing the relationships
between key terms in a collection of documents. In this map, each term is represented by a node,
and links between nodes indicate that the terms appear in the same context, such as titles, abstracts,
or keywords. The strength of the connection is determined by how frequently the terms appear in
the literature, which aids in the discovery of thematic structures, research trends, and conceptual
linkages. This method is commonly used in bibliometric and text-mining studies to identify core
topics, emerging themes, and the intellectual structure of a research field.
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Figure 4. Mapping of frequency of term occurrence.
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The above network displays linkages of 151 items, 6680 links, 13723 link strength 4 clustered
works of the documents.

Results

1. Incitation trends as per figure there are disparities in citation count of both the journals. It also
observed the increase in the citation rates in recent years.

2. Bornmann Lutz, Max Planck Society, Germany is the most productive author for mentioned
period.

3. Demeter, Méarton; De Zufiiga, Homero Gil and Goyanes, Manuel have strong collaboration
network by publishing research papers in OA hybrid journals.

4. Mapping of terms occurrence revealed perfect structure of linkages.

Conclusion

By analysing 490 bibliographic and citation records from Dimensions Al to assess the impact of
hybrid open access journals in the field of Scientometrics from 2022 to 2024. The findings
spotlighted on disparities in citation counts for identified hybrid OA journals titles Scientometrics
and Journal of Scientometrics Research. The authorship analysis revealed that Bornmann and Lutz
were the most frequently cited and productive authors during this time period. Further, the social
collaboration network demonstrated the authors' strong partnerships. The Max Planck Society to
be the most active publisher in hybrid open access journals in this domain and term co-occurrence
mapping effectively exposed key research themes and trends, offering insights into the intellectual
structure of the Scientometrics field.

In general, study highlights the importance of integrating conventional citation metrics with
altmetric information and network analysis to achieve a thorough comprehension of research
impact, collaboration, and the spread of knowledge in the changing environment of academic
publishing.
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ABSTRACT

Traditional gardening methods often lack the precision needed for optimal plant health, leading to
issues like improper watering and nutrient deficiencies. This paper presents the Precision Plant
Growing Assistant (PPGA), a smart system designed to enhance gardening through continuous
monitoring and Al-powered recommendations. The PPGA integrates 10T sensors (soil moisture,
light, temperature/humidity, NPK) with a Raspberry Pi Pico microcontroller for data collection.
Data is transmitted wirelessly via Bluetooth to a React Native mobile application, which utilizes
Firebase as its backend for data storage and user authentication. Machine learning models,
including an Artificial Neural Network (ANN) for health classification and a Convolutional Neural
Network (CNN) for disease detection, analyze the sensor data and plant images to provide users
with actionable insights and personalized care recommendations. Preliminary testing indicates the
system's potential for accurate monitoring and improving plant health outcomes compared to
traditional manual practices. The PPGA aims to make gardening more efficient, accessible, and
sustainable for users of all experience levels.

1. Introduction

Gardening is a popular hobby, but maintaining healthy plants can be challenging due to the need
to effectively manage various environmental and soil conditions. Novice gardeners often struggle
with balancing factors like water, nutrients, and sunlight, relying on intuition and general
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guidelines that may not ensure consistent care. This can result in problems such as overwatering,
nutrient deficiencies, and pest infestations.

To address these challenges, we developed the Precision Plant Growing Assistant (PPGA), a smart
system designed to provide users with continuous monitoring and actionable recommendations for
maintaining optimal plant health. The PPGA integrates the Internet of Things (1oT), Machine
Learning (ML), and a smartphone application to deliver valuable, data-driven information about
key environmental factors affecting plant growth. By leveraging Acrtificial Intelligence (Al), the
system seeks to reduce uncertainty in gardening and provide accurate guidance to users, regardless
of their experience level.

This paper describes the design, implementation, and preliminary evaluation of the PPGA system.
We detail the system's architecture, the components used for hardware and software design, the
machine learning models for data analysis and recommendations, and the features of the mobile
application. The objective is to demonstrate the feasibility and potential impact of an integrated
IoT and Al system for enhancing plant care practices.

2. Literature Review

The field of precision agriculture and smart gardening has seen significant advancements through
the application of technologies such as Al, 10T, and ML. These technologies are being explored to
optimize plant care and overcome the limitations of traditional, intuition-based methods. Sensor-
based systems, in particular, offer the potential for real-time monitoring and feedback to improve
plant growth outcomes. This review examines relevant research in automated plant monitoring,
agricultural sensor technology, Al-driven plant care recommendations, and a mobile application
for gardening.

Numerous studies have investigated the use of sensor networks for monitoring essential plant
parameters. Research by Smith et al. (2020) and Zhang and Li (2021) highlighted the importance
of moisture sensors in preventing improper watering, demonstrating potential for significant water
conservation. Gupta et al. (2019) explored low-cost electrochemical sensors for NPK nutrient
measurement, offering a real-time alternative to laboratory analysis. Liu and Wang (2022)
emphasized the role of light sensors in optimizing plant exposure. While 10T-based sensor
networks are effective for data collection (Rasband, 2020), challenges remain regarding sensor
accuracy and reliability under diverse environmental conditions and the need for robust calibration
techniques.

Machine learning has been increasingly applied to plant health assessment. Sharma et al. (2021)
showed that ANN models, particularly using TensorFlow, can predict optimal care routines based
on sensor data. Kim et al. (2020) demonstrated the use of CNNs for detecting plant diseases and
nutrient deficiencies from leaf images. Al models can provide personalized care plans (Patel et al.,
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2022), potentially reducing fertilizer usage (Silva et al., 2019). However, challenges exist in
generalizing these models across different plant species and environments, requiring more diverse
datasets.

User-friendly mobile applications are crucial for the adoption of smart gardening systems. Brown
and Taylor (2020) found that cross-platform frameworks like React Native enhance user
engagement. Ahmed et al. (2021) demonstrated the use of Firebase for secure data storage and
retrieval for Al analytics. Silva et al. (2019) noted that community features can enhance user
experience. Despite these advancements, limited research exists on the long-term impact of these
applications on user behavior and gardening practices.

Based on this review, several research gaps are apparent: the need for improved sensor calibration,
expanding Al models for greater plant diversity and environmental contexts, enhancing user
interfaces for novice gardeners, and developing real-time alerts and automation features. The
PPGA aims to address these gaps by integrating a comprehensive sensor network, versatile Al
models, and a user-friendly mobile application to provide a holistic and intelligent plant care
solution.

3. Methodology

The Precision Plant Growing Assistant system comprises hardware for data acquisition, software
for processing and analysis, and a mobile application for user interaction.

3.1. Hardware Description

The core hardware component is the Raspberry Pi Pico microcontroller, which serves as the central
hub for collecting data from various sensors. The system integrates the following sensors:

. BH1750 Light Sensor: Measures ambient light intensity in lux via an 12C interface.

. Soil Moisture Sensor: Detects the moisture level in the soil.

. DHT11 Temperature and Humidity Sensor: Measures air temperature and humidity.

. NPK Sensor: Measures Nitrogen (N), Phosphorus (P), and Potassium (K) levels in the soil.

. DS3231 Real Time Clock (RTC) Module: Provides accurate timekeeping for data logging,
even during power loss.

The Raspberry Pi Pico reads data from these sensors at regular intervals (specified as 10 minutes).
Wireless communication with the mobile application is facilitated by the HM-10 Bluetooth Low
Energy (BLE) module, connected to the Pico. The system is powered by a USB power supply,
with the NPK sensor requiring a separate power source.
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Figure 1. Detailed circuit diagram of the Precision Plant Growing Assistant (PPGA) hardware, showing
the interconnections between the Raspberry Pi Pico microcontroller, sensors (soil moisture, light,
temperature/humidity, NPK), and the Bluetooth module.

3.2. Software Description

The software architecture involves programming the Raspberry Pi Pico, developing the mobile
application, and implementing machine learning models.

. Microcontroller Programming: The Raspberry Pi Pico is programmed using MicroPython
in the Thonny IDE. A Script is developed to collect data from the various sensors and
transmit it wirelessly via the HM-10 Bluetooth module.

. Mobile Application Development: The user-facing mobile application is built using React
Native (specifically with the Expo framework and TypeScript). Visual Studio Code is used
as the development environment. The app provides a user interface for displaying real-time
sensor data, historical trends (using react-native-gifted-charts), and Al-powered
recommendations.

. Backend and Database: Firebase is utilized as the cloud-based backend. Firebase
Authentication manages user registration and login, while Firebase Firestore is used for
storing and retrieving real-time and historical sensor data. Furthermore, Firebase Cloud
Storage and Firebase Cloud functions is used for managing the Al models and inferencing
from them.

. Machine Learning and Al: Machine learning models are developed and trained using
Python, leveraging libraries such as Pandas for data preprocessing, TensorFlow for model
building and training, and Scikit-Learn for data preparation and model evaluation. Google
Colaboratory and Kaggle were used for development and dataset access.
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3.3. Machine Learning Models

Two primary machine learning models are employed:

Artificial Neural Network (ANN): An ANN is trained to classify overall plant health based
on numerical sensor data (soil moisture, temperature, humidity, light, NPK). The model
architecture includes input, hidden, and output layers with ReLU and SoftMax activations,
batch normalization, and dropout for regularization. Data preprocessing involves handling
missing values, encoding categorical variables, and standardizing features. The model is
trained using Sparse Categorical Crossentropy loss and the RMSprop optimizer. The trained
model is converted to TensorFlow Lite for deployment, enabling real-time health
classification and care recommendations (e.g., watering, nutrient adjustments) within the
mobile app based on live sensor inputs.

Convolutional Neural Network (CNN): A CNN is used for automated plant disease
detection by analyzing images of plant leaves captured via the mobile phone camera. The
CNN is trained on a dataset of healthy and diseased leaves to identify visual patterns
indicative of infections, deficiencies, or stress. This allows the system to provide diagnostic
results and suggest treatments (e.g., nutrient adjustments, pest control).

4. Results

Preliminary testing was conducted to evaluate the functionality and performance of the PPGA
system components.

Sensor Accuracy: Individual sensor readings for soil moisture, light intensity (BH1750),
temperature/humidity (DHT11), and NPK levels were compared against standard
measurement tools to assess their accuracy and reliability under different environmental
conditions.

Machine Learning Model Evaluation: The ANN model for plant health classification was
evaluated using a split dataset (80% training, 20% testing). Performance metrics such as
accuracy, precision, recall, and Mean Absolute Error (MAE) were used to quantify its ability
to predict plant health based on sensor data. The CNN model for leaf disease detection was
evaluated based on its classification accuracy and ability to identify disease symptoms in
leaf images using metrics like confusion matrices and F1-scores. High test accuracy was
achieved for the ANN model.

Wireless Communication: Connectivity tests were performed with the HM-10 Bluetooth
module at varying distances and in environments with potential interference to evaluate the
stability and efficiency of data transmission between the Raspberry Pi Pico and the mobile
application.
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. Mobile Application Usability: UI/UX testing was conducted with users to gather feedback
on the app’s ease of navigation, clarity of data visualization (charts, health indicators), and
the understandability of Al-generated recommendations and push notifications.

. Real-World Deployment: The system was deployed in real-world gardening conditions
(indoor, outdoor, greenhouse) over a 30-day period to assess its overall effectiveness.
Monitoring included sensor accuracy, the practical impact of Al recommendations on plant
health (growth rates, leaf condition), and user engagement.

5. Discussion

The preliminary testing of the Precision Plant Growing Assistant demonstrates the potential of
integrating loT, ML, and mobile technology for enhancing plant care. The system's architecture,
combining a microcontroller with various sensors and a cloud-connected mobile app, provides a
robust platform for real-time plant monitoring.

The use of standard sensors like the BH1750, DHT11, and soil moisture sensors, along with an
NPK sensor, allows for comprehensive data collection on key environmental and soil parameters.
The Raspberry Pi Pico proves to be a suitable microcontroller for this application, handling data
acquisition and initial processing before transmission.

The application of machine learning, specifically ANN for health classification and CNN for
disease detection, represents a significant step towards providing intelligent, data-driven
recommendations. The reported high test accuracy for the ANN suggests that the model can
effectively interpret sensor data to assess plant health. The CNN's ability to analyze leaf images
adds a crucial visual diagnostic component.

The mobile application, built with React Native and utilizing Firebase, offers a user-friendly
interface for accessing this information. Features like real-time data display, historical charts and
health indicators make the system accessible and actionable for users. Firebase provides a scalable
and reliable backend for data management and user authentication.

While the preliminary results are promising, the testing section also highlights areas for
improvement, such as sensor calibration under diverse conditions and evaluating wireless
connectivity range in different environments. The current reliance on Bluetooth may limit the
operational range.

The project addresses some of the research gaps identified in the literature, particularly by
integrating multiple sensor types and employing Al for personalized recommendations and disease
detection. However, further research is needed to validate the system's effectiveness across a wider
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variety of plant species and long-term use, as well as to explore more advanced automation
features.

6. Conclusion

The Precision Plant Growing Assistant successfully integrates 10T, machine learning, and mobile
technology to provide an intelligent and accessible solution for smart plant care. By offering real-
time monitoring of essential environmental and soil parameters and providing Al-powered
recommendations, the system empowers users to make informed decisions and potentially improve
plant health outcomes compared to traditional methods.

The system's architecture, utilizing a Raspberry Pi Pico, multiple sensors, Bluetooth
communication, Firebase backend, and a React Native mobile app with integrated ANN and CNN
models, demonstrates a feasible approach to smart gardening. Preliminary testing indicates the
system's potential for accurate data collection and intelligent analysis.

Future work will focus on expanding the system's capabilities, including integrating Wi-Fi or other
long-range communication options, incorporating weather forecasting data, broadening the Al
models to support more plant species, integrating visual support for action(especially for old age
people) and exploring further automation features. Continued testing and user feedback will be
crucial for refining the system and maximizing its impact on promoting efficient, accessible, and
sustainable gardening practices. The PPGA lays a foundation for the future of data-driven plant
care in domestic and potentially commercial settings.
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ABSTRACT

This case study explores the rehabilitation ecosystem for substance abuse in India, focusing on the
Kripa Foundation in Goa. Using a mixed-methods approach, the research examines the
effectiveness of holistic care, social reintegration, and vocational training in addressing addiction.
The study highlights the importance of a multi-disciplinary framework, societal acceptance, and
post-treatment support in combating substance abuse. Findings suggest that institutions like Kripa
Foundation play a vital role in transforming individual lives and communities impacted by
addiction, but challenges such as stigma, relapse risks, and lack of inclusivity persist. The study
advocates for public awareness campaigns, inclusive policies, and greater investment in aftercare
infrastructure to support rehabilitation efforts.

Introduction

In the Indian context, substance abuse is a growing concern, with an increasing number of
individuals falling into addiction due to factors like peer pressure, mental health struggles, socio-
economic conditions, and easy access to drugs. Goa, in particular, has gained notoriety for its high
prevalence of drug use, largely due to its tourism industry and party culture. According to a report
by the Narcotics Control Bureau, Goa is one of the top Indian states facing drug trafficking and
substance abuse issues (Times of India, 2023).
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Substance and drug abuse represent a critical social and health challenge in India, with Goa
emerging as a focal point due to its tourism-fueled nightlife and easy access to narcotics. The
widespread availability of drugs like MDMA, cocaine, alcohol, and cannabis has contributed to
rising addiction rates, particularly among youth under the age of 25. Rehabilitation centers are
increasingly becoming essential in addressing this crisis—not merely as medical facilities, but as
institutions fostering psychological recovery, social reintegration, and behavioral change. This
article delves into the rehabilitation ecosystem through the lens of the Kripa Foundation, a
prominent NGO-run facility in Anjuna, Goa, which offers an integrated and holistic approach to
addiction treatment.

To fully grasp the significance of rehabilitation systems, it is important to define addiction from
both sociological and psychological perspectives.

Sociological Perspective: From a sociological standpoint, addiction is not just a medical condition
but also a social construct. Theories like Deviance Theory suggest that substance abuse often arises
due to social labeling—individuals who are labeled as “addicts” may begin to internalize this
identity, leading them to continue their drug use (Becker, 1963). Additionally, Strain Theory
(Merton, 1938) argues that when individuals face societal pressure without legitimate means to
achieve success, they may turn to substance use as an escape

Psychological Perspective: As per American Psychological Association addiction is commonly
defined as a compulsive dependence on a substance, characterized by an inability to control its use
despite harmful consequences It is often linked to changes in brain chemistry, where substances
interfere with neurotransmitters, leading to cravings and withdrawal symptoms. The reward system
in the brain, particularly the release of dopamine, plays a key role in reinforcing drug-seeking
behavior.(n.d)

These perspectives help us understand why people fall into addiction and why rehabilitation is not
just about physical detoxification but also about addressing social, psychological, and
environmental factors. Although both of them present distinct views, we discover a connection
between both, on one hand each explain stimulating factor to substance abuse and on the other
hand one of them, particularly the sociological perspective brings in the deep insights on the root
cause of the problem, as it upholds the idea of societal structures shaping and influencing
individuals towards unhealthy practices.

Methodology

This case study employed a mixed-methods research design. Primary data was collected via
structured interviews with residents undergoing rehabilitation at Kripa Foundation, as well as
consultations with counselors and administrative staff. A total of 14 patient case histories were
analyzed, capturing both qualitative narratives and personal recovery journeys. Secondary data
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included literature reviews of national and international rehabilitation programs, comparative
studies, and theoretical frameworks rooted in sociology and psychology—such as the 12-Step
Model, Cognitive Behavioral Therapy (CBT), and theories of deviance and social strain. The study
aimed to gain a comprehensive understanding of addiction, treatment methods, and the socio-
environmental factors influencing recovery.

Findings

The research unearthed a wealth of insights into both the strengths and limitations of the current
rehabilitation system, with Kripa Foundation serving as a representative model.

Comprehensive and Holistic Care: Kripa Foundation’s treatment model includes medically
supervised detoxification, individual and group counseling, yoga, meditation, vocational training,
and relapse prevention strategies. The integration of spiritual and therapeutic practices underscores
their belief in healing the individual as a whole.

Patient Demographics and Addiction Patterns: The interviewed clients ranged in age from their
early 20s to late 50s, coming from various professional backgrounds—fishermen, police officers,
hospitality workers, and former criminals. Many began substance use in their teens or early
adulthood, often triggered by occupational stress, peer influence, or emotional trauma. Substances
of choice included alcohol, cocaine, heroin, and cannabis.

Personal Narratives of Recovery: Several patients demonstrated remarkable resilience and
motivation to rebuild their lives, with some, like counselor Isidore Correia, returning to the center
in a mentoring role after their own recovery. Others struggled with repeated relapses and
motivation, highlighting the complexity of addiction and the individualized nature of recovery.

Challenges in Social Reintegration: Many clients voiced concerns about societal stigma and future
employment prospects. Some feared being labeled "addicts" and expressed doubt about being
accepted by family, employers, and communities. Despite progress in therapy, these social barriers
continue to hinder full reintegration.

Comparison with Broader Research: When juxtaposed with other case studies from Haryana,
Punjab, and Kenya, similar themes emerged: the effectiveness of holistic care, the critical role of
family support, and the pressing need for vocational training and post-treatment support. In
contrast, some regions showed poorer outcomes due to inadequate staffing, limited infrastructure,
and lack of follow-up services.

Gender Gap and Lack of Inclusivity: All clients interviewed were male, reflecting a broader gender
gap in access or willingness to seek rehabilitation. Cultural norms, stigma, and lack of female-
specific facilities may be contributing factors, indicating a need for more inclusive rehabilitation
policies.
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Conclusion

The case study of Kripa Foundation illustrates that effective rehabilitation requires more than just
detoxification—it demands a structured, multi-disciplinary framework that addresses mental
health, social dynamics, and long-term life planning. The foundation’s holistic philosophy, which
blends medical care with psychological therapy, vocational training, and spiritual healing, provides
a blueprint for sustainable recovery. However, challenges such as societal stigma, lack of post-
treatment support, and relapse risks persist.

To combat substance abuse more effectively, rehabilitation efforts must be complemented by
public awareness campaigns, inclusive policies, and greater investment in aftercare infrastructure.
Rehabilitation should not be viewed in isolation but as a continuous process that includes healing,
societal acceptance, and empowerment. In this light, institutions like Kripa Foundation play a vital,
though still evolving, role in transforming individual lives and communities impacted by addiction.
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ABSTRACT

Chalcones, a class of flavonoids, have garnered significant attention in recent years due to their
diverse pharmacological properties, including antimicrobial, anti-inflammatory, and anticancer
activities. However, traditional methods for synthesizing chalcones often involve hazardous
chemicals, harsh reaction conditions, and generate substantial waste. This highlights the need for
a more sustainable and environmentally friendly approach. This study aims to develop a green
method for synthesizing chalcones using eco-friendly catalysts, solvents, and reaction conditions.
By leveraging principles of green chemistry, we seek to minimize waste, reduce the use of toxic
substances, and promote a more sustainable synthesis protocol. The successful development of
this green methodology will not only contribute to the field of organic synthesis but also provide
a more environmentally responsible approach to accessing these valuable compounds.

Introduction

LIn recent years, the principles of green chemistry have gained considerable importance in the field
of organic synthesis due to growing environmental concerns and the need for sustainable
development. The push towards environmentally benign and resource-efficient chemical processes
has led to the adoption of green methodologies that minimize the use and generation of hazardous
substances. Among the numerous targets of organic synthesis, chalcones have attracted significant
attention due to their structural versatility and broad spectrum of biological activities.
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2 Chalcones, characterized by the presence of an o, p-unsaturated carbonyl system, are important
intermediates in the synthesis of various flavonoids and exhibit notable pharmacological properties
such as anti-inflammatory, antimicrobial, antioxidant, antitumor, and antimalarial activities.These
compounds are also valuable building blocks in medicinal and materials chemistry.

However, conventional methods for the synthesis of chalcones often rely on the use of volatile
organic solvents, strong acids or bases, and elevated temperatures, resulting in low atom economy,
poor selectivity, and environmentally harmful by-products. These drawbacks highlight the urgent
need for more sustainable synthetic strategies.

Green chemistry offers promising solutions through alternative reaction media, non-toxic reagents,
and energy-efficient techniques. *Techniques such as microwave irradiation, ultrasonic activation,
and mechanochemical (grinding) methods have emerged as powerful tools for enhancing reaction
efficiency and selectivity. Moreover, the use of ionic liquids, deep eutectic solvents, solid acid
catalysts, and bio-catalysts aligns with the goals of green chemistry by providing recyclable and
less hazardous alternatives to traditional reagents and solvents. Additionally, solvent-free
protocols and aqueous-phase reactions have demonstrated remarkable success in reducing
environmental impact and operational hazards.

The development of green synthetic approaches for chalcones not only addresses environmental
and safety concerns but also contributes to the advancement of sustainable pharmaceutical
manufacturing. These methodologies are crucial for reducing energy consumption, improving
reaction efficiency, and adhering to regulatory frameworks aimed at protecting human health and
the environment. As such, the exploration and implementation of green chemistry techniques in
the synthesis of these bioactive molecules represent a significant and ongoing advancement in
modern organic chemistry.

Chalcones are a class of organic compounds with a characteristic «, B-unsaturated carbonyl
structure consisting of two aromatic rings connected by a three carbon bridge. They are naturally
occurring in many plants and serve as key intermediates in flavonoid biosynthesis. They are
commonly synthesized by Claisen —Schmidt Condensation. Reaction between an aromatic
Aldehyde and a Ketone in the presence of a base or acid catalyst. These compounds exhibit a wide
range of biological activities including Antimicrobial, Anticancer, Anti-inflammatory and
antioxidant properties. Due to this versatile chemical structure chalcones are widely used in
pharmaceuticals, agrochemicals and cosmetics. Researchers continue to explore their potential in
drug development and material science applications

Materials and Methods

All melting points are measured in open capillary. Products were characterized by IR spectra. All
reagents are purchased from Loba and used without further purification.
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General procedure for the synthesis of Chalcone

A mixture of the appropriate methyl ketones (5 mmol), aromatic aldehyde (5 mmol), and sodium
hydroxide (7 mmol) were thoroughly ground with a pestle in an open mortar at room temperature
for 2-3 min until the mixture turned into a melt. The initial syrupy reaction mixture solidified
within 3—5 min. Grinding continued for 5—-10 min more, and the reaction was monitored by TLC.
The solid was washed with cold water to remove the sodium hydroxide and recrystallized from
the appropriate solvent to give the corresponding chalcone derivatives.

O

(@)
NaOH X
H + CHj .

Chalcone
Benzaldehyde Acetophenone

General Reaction
Five chalcones were successfully synthesized using this method using acetophenone and

substituted aromatic aldehydes. The reaction was monitored by TLC. The products were
characterized by their M. P and IR spectroscopy.

Table 1.Synthesis of Chalcones, M.P and yield.

Entry Name of the Compound Yield Melting point
1 Benzylideneacetophenone 60 % 52°C
2 3-(4-methylphenyl)-1-phenylprop-2-en-1-one 33.22% 80 °C
3 3-(4-cyanophenyl)-1-phenylprop-2-en-1-one 47.63 % 150 °C
4 3-(4-fluorophenyl)-1-phenylprop-2-en-1-one 87.66 % 58 °C
5 3-(4-chlorophenyl)-1-phenylprop-2-en-1-one 85 % 115 °C

Antimicrobial Study

Antimicrobial studies refer to the research and experiments conducted to investigate the ability of
various substances, such as drugs, chemicals, or natural compounds, to prevent the growth of or
kill microorganisms like bacteria, fungi, viruses, and parasites. *These studies are crucial in
identifying new antimicrobial agents, evaluating their effectiveness, and understanding how they
work to combat infections.

Antimicrobial studies aim to discover new treatments, understand how they function, and evaluate
their effectiveness and safety in preventing or treating infections. These studies are essential for
developing therapies, especially in an era where antimicrobial resistance is becoming a serious
global health threat.
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Chalcones have emerged as a potential solution due to their ability to target various microbial
strains, including those resistant to conventional antibiotics. Their antimicrobial action is attributed
to several mechanisms, such as interference with microbial cell wall synthesis, disruption of
cellular membranes, inhibition of enzymes, and alteration of nucleic acid synthesis.

"The antimicrobial properties of chalcones have been extensively studied in vitro, with several
studies demonstrating their activity against a wide range of bacteria, fungi, and viruses. Research
has shown that certain chalcone derivatives exhibit significant activity against Gram-positive and
Gram-negative bacteria, including Staphylococcus aureus and Escherichia coli, as well as fungi
like Candida albicans. Additionally, chalcones have been explored for their antiviral potential,
showing inhibitory effects against viruses like the herpes simplex virus (HSV) and influenza.

This increasing interest in chalcones as antimicrobial agents highlights the importance of exploring
their structure-activity relationships (SAR), which can help in the design of more potent and
selective antimicrobial compounds. The development of chalcone-based drugs could be a
valuable addition to the current arsenal of antimicrobial therapies, especially in combating resistant
strains.

The antimicrobial studies of chalcones reflect their potential as a rich source of novel agents that
can address the pressing need for new treatments against infectious diseases, particularly in the era
of rising antimicrobial resistance.

Method of Microbial study

Solution of test compound was prepared by dissolving 0.1mg each in 1ml organic solvent.
Measured volume of test organism was spread over the agar plate each and were allowed to dry,
wells were then made in the sterile petri plates and inoculated with one compound solution each
prepared prior and placed inside the incubator at 37°C for 24 hours and after 24 hours zone of
inhibition was measured.

Antimicrobial studies for the synthesized (2E)-1,3-Diphenylprop-2-en-1-one

Table 2. Microbial effect of synthesized compounds.

Zone of Inhibition

Sr. No. Name of the Compounds
E. Coli  S.aureus
1 benzylideneacetophenone 6 mm 0 mm
2 3-(4-methylphenyl)-1-phenylprop-2-en-1-one 0 mm 0 mm
3 3-(4-cyanophenyl)-1-phenylprop-2-en-1-one 0 mm 6 mm
4 3-(4-fluorophenyl)-1-phenylprop-2-en-1-one 0 mm 0 mm
5 3-(4-chlorophenyl)-1-phenylprop-2-en-1-one 0 mm 0 mm
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Results and Discussion

The reaction was accomplished by Claisen Schmidt reaction without the use of solvents. It is
prepared by grinding which is an ecofriendly method compared to the conventional method which
require long hours of stirring along with the use of solvent. The structures were confirmed by
comparing their M.P and spectral data with literature data. It is observed that the yields are
moderate with electron withdrawing groups like Chloro and Fluoro increasing the yield. In the
antimicrobial studies it was found that compound 1 shows activity against E. coli and compound
3 shows activity against S. aureus.

Conclusion

This is a convenient method for the synthesis of chalcones: a greener approach as it does not use
solvents and the reaction time is 2-3 minutes. The workup is easy and yields are also good. Two
of these compounds showed activity against E. Coli and S. aureus. More derivatives can be
synthesized and their activity explored. In vivo studies can also be carried out.
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ABSTRACT

This paper is a collection of thoughts that have emerged in the course of doing my Ph.D. The
central idea of my thesis revolves around the theme of ‘Body,” which I attempt to understand
through a phenomenological enquiry while also delving into the sociological path. In this paper, |
take the body to the world by interrogating the power situated in the sacred corpse of St. Francis
Xavier, and what this does to a place like Goa. While isolating the idea of the spiritual power
associated with the sacred relics, the paper navigates through the perspective of Leib and Korper
to explicate the nuances of the ‘Body.’

During the international conference themed “Pan Asian Heritage of St. Francis Xavier: Between
Memory & Contemporary Appropriations” held at Old Goa last year, a SYBA Sociology student
from St. Xavier’s College, Mapusa, asked the panellists a hypothetical question about the non-
existence of the Holy Saint's corpse. Interestingly, what-if questions always spark interest, and so
it did in this case, too. Around what idea of the Holy Saint do thousands of people gather here in
Old Goa? Is Goa like all those other places that St. Francis Xavier had visited? Or, does the
presence of the body make this place unique? The inevitability of the answer was made evident
during the decennial exposition of the sacred relics of St. Francis Xavier—also affectionately
addressed as Goencho Saib and Periyar Padre in Konkani and Tamil, respectively—nheld between
21 November 2024 and 5 January 2025. The event served as a reminder of our faith in the Saint.
Devotees from all over the world flocked to Goa to pay their reverence to the sacred relics.

The state of Goa, otherwise very popular as a tourist destination, now had another reason to be
visited: the exposition, held once every 10 years, currently in its 18th edition. My interest in the
subject began during the international conference held during the exposition from 14 to 17
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December 2024. St. Xavier’s College was in charge of organising the event, and we were a part of
it. The conference invited scholars and researchers from the world over to speak on the Saint, and
this gave a unique flavour to the exposition, making it an intellectual endeavour rather than just a
spiritual one. Given that our institution is named after the Saint, the role of the college at this event
was also significant in a manner of maintaining a spirit of enlightenment among the masses,
especially within the academic community. The paper presenters presented the perspectives from
various places that St. Francis Xavier himself had visited and lived in. Goa became the epicentre
of common interests and shared knowledge. Such power of the sacred relics was a testimony to
the materiality of the body, but not just any body, but one surrounded by religious reverence, a
figure that is the epitome of marvel and sacredness.

One of the panellists’ responses to the absence of body threw in fresh perspectives on the theory
of absences, which, at least for many youngsters in the audience at the conference, may have been
a novel idea. However, the study of absences is a poststructuralist subject which has been studied
by several theorists, particularly Lacan, Foucault, and Derrida. One potential area of enquiry may
be to look at sacred relics through absence theory. For now, the focus is only on a small fraction
of the Korper, which is equated with the sacred relics and opposes the idea of the Lived Body or
Lieb as associated with power. This is because, according to Slatman, Leib refers to the body as it
is experienced (2019). However, the sacred relics also holds the history of Francis Xavier’s past
experiences. These experiences, although absent today, are retained in the realm of absences,
which could be more powerful than what is visible and present. The sociology of absences is an
important area of study that can shed light on the path for future observations.

Isolating the aspect of sacredness, although challenging, can offer some room to look at the relics
outside the “natural attitude.” The silver lining is in getting back “to things themselves” (Aho and
Aho, 2008), as Husserl suggests. Here, the aim is “not explaining [them] or analysing [them] in
terms of causal principles, or even common sense, but describing [them] in the richest and the
most faithful way as possible (Merleau-Ponty, 1962, viii). Following my interest in
phenomenology, | use this theoretical framework as a lens to present the body in two senses: one
as the “Leib,” the Lived Body, and the other as the “Korper,” the physical body. “In philosophy,
the conceptual distinction between Korper and Leib has been developed notably in the beginning
of the twentieth century by German philosophers such as Edmund Husserl (1859—-1938)” (Slatman,
2019) and subsequently by others. The body that is referred to in the case of the sacred relics is of
substance and mass, an aspect of the Korper. According to Nancy (2008), “The body as mass is
the body of a mass grave; it is the body as cadaver; it is the body that does not sense anymore—
the body as substance or self-coinciding mass.”

Having waited in line for two hours, finally came the moment when we walked around the silver
casket placed at the Se Cathedral. | recall it was 24 November 2024. The incorruptible body of the
Holy Saint, clothed in an alb, lay peacefully. The only exposed portions were the hands, feet, face,
and head. In this article, I intend to raise questions about the power of the body that is lifeless, yet
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still powerful. The first step towards understanding the relics is demystifying it by focusing on its
corporeal nature. Defying “laws” is an essential feature of sacredness:

To say that certain things are supernatural, it is necessary to have the sentiment that a natural
order of things exists, that is to say, that the phenomena of the universe are bound together
by necessary relations, called laws. When this principle has once been admitted, all that is
contrary to these laws must necessarily appear to be outside of nature, and consequently, of
reason; for what is natural in this sense of the word is also rational. (Durkheim, 2015, 37)

The sacred relics is not to be understood in the context of the supernatural. However, taking “laws”
as a starting point, I wish to argue that the sacred relics, in a way, defy the law that humankind is
deemed to face—returning to dust upon death. This separateness is a realm of sacredness, as
opposed to the profanity of man. According to Durkheim, religion is defined as “sacred things -
that is to say, things set apart and forbidden” (Durkheim, 2015, 8). Considering the things “set
apart” discussed in his seminal work The Elementary Forms of Religious Life, Durkheim, in one
way, also talks about it as taboo. However, here, the sacred relics is not taboo, yet is set apart
because it is extraordinary—the Korper that defies laws is extraordinary on account of its
materiality. Does the material body encompass power, or is it the Saint who does? One way to
understand this is by acknowledging the Korper, its materiality, but not without its separateness
from humanity—that is, its characteristic feature, the incorruptibility of the Kérper. Hypothetically
raising yet another question: What would the absence of the sacred relics from Goa do to this site?
A panellist at the conference retorted to this query by stating the possibility of another idea bringing
the people together, if not for the relics. Another shared that absences may be significant. In other
words, when something we care about is absent, it can feel like a part of us is missing. This
emptiness shows us how much that thing or person mattered to us. A lot can be debated on this
front, but for now, we return to the actuality of the sacred corpse.

Some bow, Others halt in their tracks. But every person in the queue reaches out, palm open,
to touch the glass-panelled casket, supplicating before the body and spirit of St Francis
Xavier. Reverence for departed religious figures is not uncommon. What is unusual is that
the body of St. Francis Xavier is 472 years old. (The Economist, 2025)

Much reverence is visible for the sacred corpse, which delineates corporeal power. To understand
this, one must consider the flip side by examining how this power transcends the perception held
by people. This perception, which exists beyond the individual, is reflected onto the sacred relics.
This power is invested by a group in one single body, thereby animating the relics. One might also
speak of the invisible force, the societal force, that idolises an object akin to this, is the role of a
totem. Further, sociologists also speak of the idea of social construction as given by Peter Berger
and Thomas Luckmann and, along these lines, it is safer to see how this power perpetuates
implicitly within the society but manifests itself on to the sacred relics, known to be “the objective
body with physical characteristics” (Slatman, 2019). It is a way of looking at a body without life
as having an intrinsic power, an ability to draw crowds, and the potential of sustaining faith within
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people. The holy corpse, in that sense, becomes a symbol of faith. It stands for the trust and belief
that people retain in it as a protector and saviour, thus bearing the colloguial name Goencho Saib,
which again has an emotional bond to language, intertwining the Saint entirely with the place,
where he presently rests peacefully in the silver casket atop a rostrum in Bom Jesus, in Old Goa.
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ABSTRACT

This study investigates the impact of green marketing on consumer buying behaviour within the
FMCG sector. It explores how awareness, perception, trust, and willingness to pay a premium
affect decision-making. Using a structured questionnaire administered to 152 respondents in Goa,
the study analyses various demographic, psychological, and economic factors influencing green
product adoption. Findings reveal that while awareness of green marketing is high, skepticism
toward brand authenticity affects purchase intent. The results emphasize the importance of trust,
quality, and transparency in fostering consumer loyalty and encouraging eco-conscious
consumption.

Introduction

The rapid depletion of natural resources and growing environmental awareness have driven both
consumers and companies to adopt eco-friendly practices. Green marketing—developing,
promoting, and distributing products that minimize environmental harm—has become a vital
strategy in the FMCG sector. This study focuses on consumer attitudes toward green initiatives in
FMCG and how these initiatives influence buying behaviour.

Green marketing, also known as environmental or eco-marketing, involves promoting products,
services, or brands that are environmentally friendly or have a positive impact on the environment.
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This approach integrates sustainable practices, eco-friendly materials, renewable energy sources,
and socially responsible manufacturing processes into marketing strategies (Malviya, Soni, &
Chhabra, 2024). The primary goal is to appeal to environmentally conscious consumers and meet
their demand for sustainable products or services. By highlighting eco-friendly features,
showcasing commitments to sustainability, and educating consumers about environmental
benefits, businesses can enhance their brand image and drive sales (Malviya, Soni, & Chhabra,
2024).

In India, the Fast-Moving Consumer Goods (FMCG) sector, the fourth largest in the economy, has
witnessed significant growth, with revenues reaching $110 billion in 2020 and projections
indicating a rise to $220 billion by 2025 (TeamLease Services, 2024). This growth is driven by
increasing urbanization, rising disposable incomes, and changing consumer preferences. As
environmental concerns become more prominent, consumers are paying greater attention to green
consumerism, influenced by factors such as the oil crisis and the adverse effects of rapid population
growth and excessive consumption on the Earth’s ecosystem (Reddy, Chandu, Srilakshmi,
Thagaram, Sahyaja, & Osei, 2023).

However, the FMCG sector faces challenges in implementing green marketing strategies,
including balancing sustainability with cost-efficiency, overcoming consumer scepticism, and
ensuring regulatory compliance (Malviya, Soni, & Chhabra, 2024). Despite these challenges, the
rising demand for eco-friendly products presents opportunities for businesses to innovate and align
their practices with environmental sustainability goals.

Review of Literature

Green marketing has emerged as a strategic approach for companies aiming to align with growing
environmental awareness and evolving consumer expectations, especially in the Fast-Moving
Consumer Goods (FMCG) sector. A number of scholars have examined its implications from
various perspectives.

According to [Morel and Kwakye (2012)], consumer attitudes and purchase intentions toward eco-
friendly FMCG products are significantly shaped by marketing mix elements, customer
satisfaction, and word-of-mouth. Their quantitative study of 174 respondents demonstrated that
positive consumer perceptions of green products strongly influence purchasing behaviour,
highlighting the importance of aligning marketing strategies with consumer values.

[Dangelico and Vocalelli (2017)] presented a systematic review of green marketing strategies and
definitions. Their research emphasized that consumer willingness to pay for green products is
linked not only to environmental responsibility but also to product functionality. They highlighted
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the strategic relevance of green brand positioning and identified critical components like reverse
logistics and closed-loop supply chains.

[Hassan and Valenzuela (2016)] explored consumer perception of green advertising in the FMCG
sector in Australia. Their qualitative study revealed mixed levels of trust in green advertisements,
with scepticism often arising from misleading environmental claims. The authors stressed the need
for transparency and authenticity to build consumer trust and drive purchase intent.

In an Indian context, [Sharma and Mahlawat (2021)] analyzed green marketing initiatives using
secondary data. Their study found that companies are adopting eco-friendly practices such as
rainwater harvesting, renewable energy, and sustainable packaging. However, they also reported
challenges including high implementation costs and consumer doubt, indicating the need for
effective communication and a balance between sustainability and profitability.

[Ghoshal (2011)] offered a conceptual understanding of green marketing, discussing its
importance, challenges, and implications for management. The paper argued that companies adopt
green marketing not only to contribute to environmental well-being but also to gain a competitive
edge. Challenges identified included high costs and resistance from consumers unfamiliar with
green products.

[Saini (2013)] investigated the impact of green marketing on consumer buying behaviour in Delhi.
The study found that while eco-friendly practices attract consumer interest, price and quality
remain dominant decision-making factors. The author emphasized the necessity of making green
products both affordable and high in quality, coupled with strong communication strategies to
encourage sustainable consumption.

These studies collectively underline the multifaceted nature of green marketing. They demonstrate
that while consumers are increasingly environmentally conscious, factors such as trust,
affordability, and perceived value continue to play a crucial role in shaping their buying decisions.

Materials and Methods

A qguantitative research method was used. Primary data were collected through structured
questionnaires from 152 respondents in Goa. The data included demographic variables, consumer
perceptions, and behavioural trends toward green marketing in FMCG. Secondary data were
sourced from academic articles, reports, and credible websites.

Results and Discussions

The findings reveal a high level of consumer awareness regarding green marketing, with 88.2% of
respondents indicating familiarity with the concept. Social media emerged as the leading source
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of information, cited by 84.9% of those aware. Among the brands associated with green marketing,
Himalaya topped the list with 71.1%, followed by Unilever (39.5%) and Patanjali (33.6%).

In terms of perception and skepticism, nearly half of the respondents (48.7%) expressed doubts
about the authenticity of green marketing claims. While 50% held a somewhat positive view of
green-branded companies, only 17.1% reported a very positive perception. Despite these
reservations, green marketing appears to influence consumer behavior significantly, with 75% of
respondents having purchased products based on green marketing claims.

The factors influencing such purchases included product quality (71.7%), health benefits (55.9%),
environmental impact (53.9%), and price (48.7%). Trust emerged as a critical element, with 53.3%
of respondents stating that it is very important in their decision-making process. Trust was found
to be influenced primarily by the company’s reputation (44.7%), followed by positive reviews
(42.1%) and transparency (29.6%).

However, when it comes to premium pricing, consumer willingness appears limited. Only 9.2%
were definitely willing to pay more for green products, while 48% indicated they were sometimes
willing, suggesting that while green values are important, affordability remains a key concern.

Awareness of Green Marketing B8.2%
Source: Social Media 84 5%
Purchased Due to Green Claims 75.0%
Influence: Quality 71 7%
Brand Association: Himalaya 73.1%
Influence: Health Benefits 55.9%
Influence: Environmental Impact 53.9%
Trust is Very Important 53.3%
Somewhat Positive Perception 50.0%
Influence: Price 48.79%
Skepticism about Green Claims 48.7%
Sometimes Willing to Pay More 48 0%
TJrust Factor: Reputation aa.7%
Trust Factor: Reviews 42.1%
Brand Association: Unilever 39.5%
Brand Assoclation: Patanjall 13.6%
Trust Factor: Transparency 29.6%
Very Positive Perception 17.1%

Definitely Willing to Pay More 9.2%

o 20 a0 60 80
Percentage (%)

Table 1.

The graphic presents a horizontal bar chart summarizing key insights from the study on green
marketing in the FMCG sector. It shows that consumer awareness is high (88.2%0), with social
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media (84.9%) being the main source of information. Himalaya (71.1%) is the brand most
associated with green marketing, followed by Unilever (39.5%) and Patanjali (33.6%0).

Despite this awareness, 48.7% of respondents are skeptical about green claims, and only 17.1%
have a very positive perception, though 75% have made purchases based on green marketing.
The most influential purchase factors are quality (71.7%), health benefits (55.9%), and
environmental impact (53.9%), with price (48.7%0) also playing a role.

Trust is vital (53.3%), shaped by company reputation (44.7%), reviews (42.1%), and
transparency (29.6%). However, willingness to pay more is low—only 9.2% are definitely
willing, and 48% are sometimes willing, indicating that affordability remains a concern. The
chart visually emphasizes these priorities and concerns shaping consumer behavior in the green
FMCG space.

Conclusion

The study reveals a growing interest in green products among FMCG consumers, yet doubts about
authenticity hinder full trust. Trust, transparency, and product quality must be emphasized by
companies to enhance green marketing success. Eco-friendly branding works best when supported
by genuine initiatives, competitive pricing, and third-party certifications.

Green marketing in the FMCG sector is gaining momentum due to rising consumer awareness,
regulatory pressures, and corporate responsibility. Most consumers are aware of green marketing,
primarily through social media, and associate it with brands like Himalaya, Unilever, and Patanjali.
However, skepticism about the authenticity of green claims persists.

While consumers value eco-friendly products, price sensitivity remains a barrier. Key purchase
drivers include product quality, health benefits, and environmental impact. Trust—shaped by
brand reputation, reviews, and transparency—is crucial in green purchase decisions.

Though green packaging appeals to many, it is not yet a top priority for most buyers. Companies
face challenges in balancing sustainability with cost, but those that genuinely commit to
environmental practices and communicate transparently will build stronger consumer trust and
loyalty.

The future of green marketing lies in innovation and authentic sustainability efforts. Brands that
align green initiatives with consumer expectations and business strategy will gain a lasting
competitive edge.
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Suggestion

FMCG companies can strengthen green marketing by focusing on transparency, digital
engagement, and sustainable innovation. Gaining third-party certifications, using clear eco-labels,
and publishing sustainability reports build trust and combat greenwashing. Leveraging social
media, influencer partnerships, and user content aligns with how consumers learn about green
initiatives.

Companies should invest in eco-friendly materials and lifecycle assessments to improve product
performance and highlight health benefits. Educating consumers through webinars and online
content empowers informed choices, while regular feedback helps refine strategies.

To address price sensitivity, loyalty programs, promotions, and eco-incentives can add value
without raising costs. Collaborating with NGOs, other brands, and government bodies can expand
impact. A well-rounded approach enhances trust, loyalty, and long-term success in a growing
green market.
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ABSTRACT

This study investigates the much-understudied Parochial Assembly (Junta da Parochia or Junta
Local), the local representative body established in 1822 during the constitutional regime in
colonial Goa. Many political scientists criticize the use of democracy in a colonial setting arguing
that democratic principles of liberty, equality and representation are incompatible within colonial
rule. But sprouts of democratic ideals can be traced in the Parochial Assembly of Goa. Today,
Goan villages are well-served by the panchayat system, but not much is known that the Junta da
Parochia served as the forerunner to the elected panchayats of Goa after 1961. This paper also
problematizes the correlation between the Junta Local and the village Comunidade, the two local
institutions of Goa and offers an interpretation to the extent the Junta da Parochia was able to fulfill
the needs of the village within the colonial structure of Goa. Information on this theme is rather
fragmentary and remains scattered in government bulletins, and contemporary newspapers of the
19" and 20" centuries. This investigation highlights its establishment, basic structure, functions,
and relevance to contemporary times.

Introduction

The Junta da Parochia, established in the 19" century laid the foundations of a local representative
body, within the colonial framework of colonial Goa. While limited in scope and autonomy, it
marked a shift towards local participation in civic and parish affairs under Portuguese rule. In this
light, borrowing from the perspective of political theorist Charles M. Andrews, who believes
democracy did not exist in the colonies, but the seeds of democracy were planted there, Junta da
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Parochial can be seen as a seed of democracy in colonial Goa.* While true democracy was absent,
the foundational structure of participatory governance was visible in this body.

Village Functioning in Colonial Goa

Traditionally, the village or géo served as the lowest unit in administration. Like the rest of the
country, every village was a self-sufficient unit. The Portuguese captured Goa in phases. During
the 16" century, the office of the Tanadar oversaw local administration.? At the provincial level
the Chief Tanadar in Tiswadi and the military captains supervised the village administration
exercising administrative, judicial, and policing powers.2Any conflicting issues between the state
and the village were settled through his office.* Government taxes or foro were paid through the
gauncari system. The Portuguese found the existing system of local administration convenient,
and therefore, retained the gauncari structure to suit their administrative convenience.> The
existing usages and customs of the village are documented in the Foral of 1526 by Afonso Mexis
based on the oral testimonies from the local Brahmins of Goa.®

Junta da Parochia: The Beginnings

As mentioned above, since antiquity, all administrative responsibilities of villages were looked
after by village gauncari. The term ‘gauncari’ was lusitansied to ‘comunidade’ or ‘gauncaria’
under Portuguese rule. In 1822, there was a significant departure in the traditional functioning of
the village administration. The Parochial Assembly was a representative body, whose members
were voted to power by an electoral process. The comunidade on the other hand, was a private,
autonomous body that carried out most aspects of village administration. There were now two
local bodies in colonial Goa. Although the village comunidades and the parochial bodies were
markedly distinct from each other in their composition and responsibilities, the parochial assembly
remained largely at the periphery for a greater period of its existence under the colonial regime.’
One parochial assembly was assigned to almost 1000 households, encompassing two or three
villages, whose representatives were elected directly by the ‘qualified voters.”

! Lokken, R. N. The Concept of Democracy in Colonial Political Thought. William Mary Q. 1959, 16 (4), 568.

2 Xavier, F. N. Bosquejo Historico das Communidades das Aldeas dos Concelhos das Ilhas Salsette e Bardez;
Tipografia Rangel: Bastora, 1907; Vol. I, p 167.

3 De Souza, Teotonio. Medieval Goa; Concept Publishing Company: New Delhi, 1979, p. 70.

4 D’Costa, Anthony. The Christianization of the Goa Islands; The India Printing Works, Bombay, 1965, p.21.

® Xavier, Filipe Nery. Opcit. pp.167-68; See also Rivara Cunha J. H. da. “Foral de Usos e Costumes dos Gauncares
e Lavradores desta Ilhas de Goa” in Archivo Portuguez Oriental, Fasc. 5. Parte I, Asian Educational Services, New
Delhi 1992, 118.

6 lbid., pp. 118-133

"Codigos Administrartivos de 1836, 1842, 1878, 1886, 1895, e 1896.

8 Instrugdes de 12 de Agosto de 1847. Bol. Gov. Estado india 1847, No. 43 (Oct 16); See also Codigo Administrativo
Portuguez, 1836, Art. 11, p 6.
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Number of Elected Representatives

Elections were conducted through a secret ballot. The number of elected representatives in the
assembly was proportional to the population in the locality, with three elected representatives for
a population of one thousand inhabitants, or five representatives if the number of inhabitants
exceeded this number.® The parochial elections were held every two years with the same
significance as the municipal elections.®

Eligibility

A person was eligible to be a member of the Parochial Board if he enjoyed his civil and political
rights and satisfied the following criteria:1. Having an annual income of 100$000 réis (currency)
from property, commerce, industry, employment 2. Having attained an age of majority, which was
25 years of age. 3. Paid the required taxes to the state.

The President of the Assembly and His Responsibilities

The Parochial Assembly was led by the President or occasionally by the parish priest or in his
absence by the senior most member nominated by the government.

Sessions

Generally, the sessions of the assembly commenced at the beginning of the New Year.!! Its
members were required to swear fidelity to the Monarch, the Constitution and its regulations.*?
The assembly was required to hold its ordinary sessions every fifteen days, and an extraordinary
session, as needed.® It operated with a treasurer and a secretary to manage its functions. Meetings
were attended by the regidor, the village magistrate, a government official who oversaw the
assembly’s deliberations.!* While elected representatives could convene in the church sacristy or
other suitable locations, meetings were strictly prohibited inside the church itself.

9 Codigo Administrativo Portuguez; Imprensa da Rua de S. Julido: Lishoa, 1837; Art. 9, p 5; See also Coelho, T.
Manual Politico do Cidaddo Portuguez, 2nd ed.; Typographia A. VAP Da Empresa Literaria E Typografica: Porto,
1908; p 557.

10 Codigo Administrativo Portuguez de 1842, Art. 297.

11 Codigo Administrativo de 1842, Art. 333, see also the Decree of November 1851.

12 Pportaria Provincial de 12 de Julho de 1842 e de 27 de Margo de 1843, in Sousa, A. A. Manual de Direito; p 8.

13 |bid., Art. 183.

14_encastre, Fransisco de, Indice Remissivo da LegislagdoNovissima de Portugal Osannos de 1833 até 1865. p.162
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The Sessions of the Parochial Assembly were conducted openly, unless circumstances required
confidentiality. All decisions (Actas) were recorded in a special book, with entries numbered and
initialed (rubricado) by the regidor (magistrate), and signed by all members present. If a member
refused to sign, they were required to state their reasons and the context behind their decision. For
any resolution to be approved, a majority vote of those present was necessary. For instance, in an
assembly of five members, at least three members had to be present, with two forming the majority;
in an assembly of three, two members constituted a majority. The president of the assembly was
included in this count, as holding the presidency did not exclude them from membership.*®

An issue of priority taken up for deliberations by the assembly was the administration of the
fabrica (church body). In certain exceptional cases, it also looked after some church properties and
other activities beneficial to the parish.

Dissolution of the Assembly

The Junta da Parochia could be dissolved by the decree of the governor-general of Goa, but a new
election had to be conducted within one month after the dissolution of the assembly.*’

Illegality in Elections

Any voter could appeal against the illegality of the elections of the parochial boards.'® The
reclamations could be made either orally or written out, on the procedures of voting within a period
of seven days. These appeals were addressed to the governor general, who in turn sought an inquiry
against the complaint received from the Administrator of the District in this matter. The latter had
to examine the complaint within two days, calling the members of the electoral board to deliberate
upon the issue. The elections could be nullified if any violation of procedures had occurred in the
electoral circle. 1°

Parochial Assemblies: Victims of Circumstances

A deeper analysis of parochial assemblies reveals that they did not rise as premier units of local
administration in Portuguese Goa. Excessive political interference from executive authorities, their

15 Codigo Administrativo de 1842, Art. 333.

16 The Fabrica da Igreja referred to the church rents used for the sacristy and repairs of the church. Earlier,

these functions functions were looked after by parish authorities under the direction of the parish priest and the
supervision of the Bishop.

17 The provisional assembly had to continue till a new assbly was constituted. Even if for some unforeseen
circumstances, it had exceeded its tenure of one month.

18 Boletim Do Governo do Estado da India. No.16, April 1849, p. 113. There were instances of such illegalities in the
villages of Salvador do Mundo, Mapuga and Revora in 1849.

¥Codigo Administrativo de 4 de Maio de 1895, Art. 220-228
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attitude of apathy, as well as the presence of the comunidade system in Goa, hindered the growth
of the parochial body. Similar bodies in other parts of the Portuguese Empire also experienced a
similar fate.

From the mid-1850s, the metropolitan government in Portugal recognized the need to improve the
effectiveness of local administrative bodies. During the parliamentary session on 14 June 1856, it
was noted that parochial assemblies were becoming increasingly subordinate to municipal
authorities. In response, the parliament passed a resolution granting parochial assemblies greater
autonomy, specifically allowing them more freedom in the construction and management of
cemeteries within their respective parishes.?°

The Code of 1870 favoured decentralisation of parochial bodies, but its provisions were not
executed.?!The functions and responsibilities of the parochial assemblies did not alter much
despite several parliament debates concerning their welfare. A section of the intelligentsia in
Portuguese Goa also lamented that the parochial assemblies had not risen to their potential. The
strongly rooted antecedents of local governance through the institutions of gauncarias or
comunidades were viewed as a hindrance to parochial bodies.

The effectiveness of the parochial assembly must be assessed within the broader framework of the
functioning of the comunidade system in Goa which shaped local governance, land management
and communal decision-making. The overbearing presence of the comunidades, affected the
functioning of local parochial assemblies during the 19" and 20" centuries. It was common
knowledge that the local administration in rural Goa was managed by gauncarias. The colonial
regime often depended upon the communidades for funds to relieve the government of its financial
burden. The Governor-General, Baron Vila Nova de Ourém, acknowledged in 1851 that
comunidades not only paid taxes to the government but also sustained other responsibilities of
public administration.?? Some comunidades even took upon themselves the responsibility of
constructing cemeteries in parishes.

From the mid-19" century, there was an intensive debate centered on the conflict between
parochial assemblies and comunidades. The debate reflected divisions among the Goan
intelligentsia on local administration. One group favoured the empowerment of parochial
assemblies over comunidades.? This group argued that the parochial assemblies should be allowed
space to bloom without a competitor. On the other hand, its contenders favoured the continuation
of the comunidade system in Portuguese Goa. In 1847, Filipe Nery Xavier, the renowned author

2Diario da Camara dos Senhores Deputados, no.1, 14 June 1856.
A Coédigo Administrativo, approvado por Decreto de 21 de junlho de 1870; Imprensa de Universidade, Coimbra, 1870,

p.- 5. i
22 Correia Afonso, R. A evolucdo do municipalismo. In A India Portugueza; Imprensa Nacional: Nova Goa, 1923; p

438.The responsibilities pertained to sustenance of divine cult, agriculture, repair of public structures within its
jurisdiction, maintenance of village streets, health and various other functions.

BFurtado, A. As Communidades; Tipografia Rangel: Bastora, 1944; pp 36-37.
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of Bosquejo Historico das Communidades Agricolas de Goa was involved in drafting reforms for
the comunidades and defended their growth. This matter caught the attention of the government,
which issued the circular of 26 April 1849 and allowed a discussion on the contentious matter
among its stakeholders.?* Accordingly, the significance of the comunidades and parochial
assemblies came to be debated at various fora. These debates were attended by the governor,
district administrators and the intelligentsia. By 1854, the rhetoric on this subject reached feverish
heights.? It polarized the disputants into groups and little progress was registered in resolving this
row. One group advocated empowerment of the parochial assemblies.?® advocated that parochial
bodies should be entrusted with certain public responsibilities like transportation, health and so
on.?” The views of A. B. de Braganca Pereira were not approved by his opponents, who found the
recommendations impractical, given the financial constraints of its administration. It was said that
the municipalities themselves suffered from a paucity of funds and could not attend to all the
financial requirements of the municipal jurisdiction.?® It was noted that the parochial assemblies
depended upon the municipality of their respective province for financial assistance. In 1849,
Governor Pestana announced that the parochial assemblies were not empowered to exceed an
expenditure of 25 Xerafins.?® Similarly, the parochial assembly had to receive approval from the
municipality for undertaking works of repair and other tasks within their jurisdiction.®® When
income exceeded the stipulated amount of 25 Xerafins, the parish council had to defray the cost
from income generated from its properties.

Parochial Assembly in the 20" Century

The circumstances and fortunes of the parochial assemblies did not alter much during the 20™
century. In 1913, the Junta da Pard6chia was called the Junta Local or Commissdo da Pardchia.!
Sadly, there were many parishes in Portuguese Goa that did not have parochial assemblies for want
of sufficient voters or qualified representatives or both. This was more so in the New Conquests
where the tradition of representative institutions had not taken firm roots.

24Xavier, F. N. Bosquejo Historico das Communidades; Tipografia Rangel: Bastora, 1907; p 138.

% This debate echoed in the Portuguese Cortes (Parliament). Caetano mourdo Garcéz Palha and Bernardo da Costa
had heated arguments on this issue in the parliament.

% Furtado, A. As Comunidades, p. 36. The group supporting the comunidades with certain modifications was led by
Francisco Luis Gomes, Joaquim Heliodoro da Cunha Rivara, Filipe Nery Xavier, Ismael Gracias, Antonio Floriano
de Noronha, and others. The second group which opposed the continuation of the Comunidades included Constancio
Roque da Costa, Joaquim Catdo da Costa, Bernardo Francisco da Costa, Bruto da Costa, and others.

2bid.,p. 293.

Bbid.,p. 442.

2Pronouncement of Governor Pestana in February 1849 from the governor’s palace in BDG, 1849. In the event of an
urgent necessity, they had to take the approval of the municipalities by presenting their requirements.

%0 Ibid.

31 Decreto No. 186, 24 de Outubro de 1913. In Legislagio Relativa ao Estado da india; Imprensa Nacional: Nova
Goa, 1928; Vol. XXVII, p 41.
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In 1911, the Republican Constitution promoted decentralisation of local administrative bodies in
the overseas provinces, according to laws specific to each territory. The above legislation allowed
certain concessions to parochial bodies. For example, a primary school teacher could constitute a
parochial assembly along with two elected members.®2

Parochial assemblies became a subject of discussion in the Provincial Congresses convened in
Portuguese Goa from 1915.3 Their deliberations help to infer the diminutive role played by these
parochial bodies during the republican period. To begin with, the First Provincial Congress held
in 1915 strongly grieved the despicable state of the parochial bodies and led some members to
suggest that they be amalgamated with comunidades.3* The Second Provincial Congress also
engaged itself in this subject and observed that much was left to be desired from the parochial
assembly. It recommended a greater role to parochial bodies on issues of local importance such as
policing, education, credit system, vigilance on emigration, organisation, revision of land records
and other functions.®® Recognising the immense contribution rendered by comunidades to the local
administration of Portuguese Goa, it was expressed that parochial assemblies also had to carry out
their administrative responsibilities because the two institutions were entrusted with distinct
tasks.®® It was also observed that many parishes did not have local assemblies during the 20"
century and therefore the benefits of decentralisation were not enjoyed by all parishes of Goa.
Similarly, the third provincial council recognised the advantage of allowing parochial bodies to
arbitrate upon contentious issues within their jurisdiction, as they best understood local problems
of the village. This council also voted for a local tribunal made up of a judicial officer and a regedor
to arbitrate upon matters of local importance.®’

Judging from the above discussions, the working of parochial bodies of Portuguese India appeared
to be far from satisfactory. The well-known political activist and journalist of the 20" century, J.
I. Candido de Loyola observed that parochial assemblies could have been valid instruments of
progress during the 20" century, but, except for a few examples, ‘they were in a vegetative state
for God to give'.*® Loyola was also critical of the governor-general of India who had not realised

%Decreto No. 186 24 de Outubro de 1913. In Legislacdo Relativo ao Estado da India 1914, p.1; Leis Organicas da
Administracdo Civil e Financeira das Provincias Ultramarinas. Base 42-45, p. 22. Their responsibilities, as per this
legislation involved establishing and maintaining nursing homes, looking after village markets and other local
responsibilities.

33The Provincial Council was inaugurated on 15 December 1915, with its inaugural session commencing on 2 April
1916. These councils were summoned to discuss issues of regional interest related to Portuguese India.

3 Congresso Provincial da India Portuguesa, Subsidios para sua Historia, Vol. I; Cunha, A. M. da, Ed.; Casa Luso
Francesa, 1924. R. Correia Afonso, Teodore da Miranda, Luis de Menezes Braganca, Anténio Maria da Cunha and
Leandro Pereira supported this view; Ant6nio Maria da Cunha ed. Congresso Provincial da india Portuguesa,
Subsidios, para sua histdria, (1° e 2° Congressos), vol. I.

35 2° Congresso Provincial, Seccéo I1. Discurso do Leonardo Manuel Condorcet Pereira; pp 67—70.

%1hid.

37 Correia Afonso, R. in “A Evolucao do Municipalismo”, pp. 454-455.

3A [ndia Portugueza, No. 11, October 1926.
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the significance of these bodies and metaphorically commented that they functioned without
"without feet nor head" (‘sem pés nem cabeca’). *°

The working of the Junta da Pard6chia from 1926 to 1961 had not altered much.*® This can be
perceived from the assertions of T. B. da Cunha in 1946. Cunha declared that parochial bodies in
villages had been ‘abolished' after having worked for a few years without even possessing definite
rules and consequently, the villages were left to their fate. Subsequent legislation enacted during
the regime of Salazar only reiterated the administrative functions of the Junta Locais. In 1955,
they came to be called Juntas Locais Aldeanas.*

The integration of the territory of Goa into the Indian Union in 1961 marked an important
watershed in its history. Indian sovereignty was upheld in the territory and efforts began to replace
the vestiges of Portuguese administration in Goa.*? Thus, the period after 1962 saw the Union
Territory of Goa, Daman and Diu adapting to issues about its civil administration.*® The first
panchayat elections were held in Goa in 1962, as per the directives of the President of India. The
Lei de Panchayats Aldeanos de Goa Daméo e Dio de 1962, no. 9, was promulgated by order of
the President of India and executed by Lieutenant Governor, Tumkur Shivshankar replaced the
Parochial Assembly with the Panchayat system.** Its members were elected and were designated
as ‘panch’. The president of the panchayat was called the Sarpanch and the vice-president was the
Deputy Sarpanch. An eligible representative was required to be 25 years of age, while every
Indian citizen who completed 21 years of age and whose name was included in the voters’ census
could vote.* It also provided reservation of a seat for one female member. If no woman came
forward to contest the election, it was decreed that elected members would appoint a lady member
to be part of the local body. The new legislation was based on universal franchise. It marked the
beginning of parliamentary democracy in Goa, Daman and Diu.

Conclusion

It may conclusively be summarized that Junta da Parochia operated within the limitations and
regulations of Portuguese colonial authority. The introduction of the elected representation, secret
ballots and participation of voters, though limited in their numbers laid the foundation of the
fundamental democratic process in colonial Goa. Portugal scored better than their neighbouring

1bid.

“Anuério do Estado da india; Imprensa Nacional, Nova Goa; 1929, p. 170.

“Decreto No. 40216, Margo de 1955, pp. 313-343.

“2Government Gazette, Series I, No. 22, 1962. This order was effective retrospectively from 29December1961, though
it was made public in May 1962.

“Government Gazette, Series I, No. 27, 1961, p. 121. The Removal of Difficulties Order, 1962 was issued to facilitate
the civil administration in the Union Territory of Goa, Daman and Diu.

“Government Gazette, Series I, No. 33, 3 October 1962. A group of villages could also be grouped to constitute a
village panchayat.

Government Gazette, Series I, No. 33, 28 September 1963.
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counterparts, the British or the French in the field of initiating representative institutions in its
colonies. Despite the predominantly colonial and exclusive nature of Portuguese policies in the
Estado da India, a notable shift occurred with the introduction of an electoral system and
representative institutions since the 19th century. This change marked a departure from the
established political norm of absolute monarchy and brought about reforms in both the political
landscape and public administration. Since then, a segment of qualified Goans was permitted to
participate in the electoral process and share political space in spheres of public administration;
parliamentary, municipal, parochial, legislative or governing council, colonial council and the
presidential elections of Portuguese dominion during the republican period. This body served as
a precursor to the village panchayat system introduced in Goa after 1961 by laying the
foundational structural of local self-governance. Its structure, decision-making process
anticipated the responsibilities later formulated under the Panchayati Raj framework.
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ABSTRACT

Feminist epistemologists argue there is a relation between gender and knowledge. They believe
traditionally women have been kept out of knowledge production as they were believed to be less
rational than men. Traditional epistemologists posited a neutral observer who could experience
reality in its purest form. Contrarily, feminist epistemologists argue knowledge being social in
nature is influenced by one’s positioning in the social hierarchy. The knowledge generated at the
margins is vastly different from that at the center. Traditionally men have been knowledge
generators hence women’s perspectives have either been ignored or omitted. Feminist
epistemology attempts to highlight the epistemological outlook of women.

1. Gender and Knowledge: An Introduction

Feminists contend gender affects the way knowledge is perceived. Traditional epistemology kept
women outside the circle of knowledge. When philosophers talk of rationality they implicitly mean
‘ideals of manhood.” This gendering of ‘reason’ as ‘male’ and ‘emotions’ as ‘female’ is historical
dating back to Aristotle who understood women to be as ‘lesser men.” Lesser, as, they lack soul,
hence not possessing rationality, which finds its fullest expression in males. Women are better than
animals as the latter are not at all rational.

2. Androcentrism in Knowledge

Androcentrism in epistemology is manifest either in the content of the theories or in the interests
of research areas. One way is which androcentrism is manifested in theories is to make the male
as the standard measure and to treat the woman as a deviant. For instance, psychologists and
biologists for a long wanted to know, ‘Why a woman is different from a man?’ Rather the question
could have been why are boys less responsive, more pushy, more conceited, less synthetic minded
than girls? Secondly, describing phenomena from the point of view of men or men’s lives without
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paying any attention to women’s lives. For instance, economist and political scientists have
traditionally studies class and socioeconomic status from a man’s perspective and ignored the
economic status of the full-time home-maker.

Impersonal and theoretical knowledge is coded as masculine and personal as involving the
knower’s identity, biography, personal experiences as feminine (Anderson, 2014). Theoretical
knowledge is perceived to be objective as it claimed to be based on objectivity, free from emotions,
particularity, interests, and values. Natural sciences are ‘harder’ likened to the masculine body and
social sciences and humanities are ‘softer’ being affected by emotionality and subjectivity. It is
therefore more prestigious to do science than social science or humanity. Mathematics is treated
as masculine. In the sciences physics is the most prestigious of all as it used mathematics. Other
sciences which are quantitative and experimental are ranked higher than the qualitative. Values
are designated as feminine so any discipline which is normative is viewed lower than those that
are based on observation. Biology is replete with examples in which gender symbolism is ingrained
in the content of the theories. Evelyn Keller studied how evolutionary theory uses gender
symbolism. Reason was seen as male and females came to be associated with intuition. Lloyd says
if females have been seen as ‘less rational’ than the males’ the reason is the conceptualization of
rationality does not include any reference to qualities assigned as feminine. ‘Female intuition’ is
more a pejorative term than complimentary says Lloyd.

Traditional epistemology did not concern itself and/or ignored completely the influence of gender
on knowledge. Till the reason is obvious, it was males who engaged in philosophy. Contrarily
feminists, on the other hand purport that knowledge has been viewed as gendered and theorization
of knowledge has been influenced by gender. “Gender symbolism appears on at least two levels
of our knowledge practices: in the construction of a hierarchy of prestige and authority among
kinds and fields and in the content of theoretical inquiry itself” (Anderson, 2014, p. 196). Feminist
epistemologists observe that masculine/feminine conceptual dichotomy is used as a model for
basing multitude of conceptual frameworks as mind/body, culture/nature, reason/emotion,
objective/subjective, tough-minded/soft-hearted, and so on.

Traditional epistemology concerned itself with existence of the external world, other minds,
reliability of perception and memory etc. Feminist epistemology asks the questions: Why is the
existence of other minds so problematic? Why do theories of knowledge presuppose an isolated
knower? Does this isolated knower not have a body which was birthed and nourished by others?
Does this knower not have a language learnt from society? Why are women not thought to have
knowledge?

3. Feminist Critique of Traditional Epistemology

Feminist philosophers criticize the presumptions of traditional epistemology as being neutral and
universalizing cognitive norms and standards (Mills, 1988). Feminist epistemologists argue,
historically, knowledge producers have generally been men. This leads them to introduce
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androcentric biases into knowledge claims. It is instantiated by use of words as ‘man,” ‘mankind’
(masculine words) when referring to all humanity. When knowledge is perceived from the
perspective of sex/gender perspective there is a Gestalt switch. Feminists believe sex and gender
influence knowledge, "...gender" is not just another factor to be included in analysis as it stands.
Its "inclusion” fundamentally changes analysis....” (Friedman & Wilks, 1987, p. 61)

According to Friedman & Wilks (1987), women could be either excluded or included in the field
of knowledge. Their exclusion is manifest by non-usage of feminine pronouns and/or gender-
neutral terms when referring to mankind. Where women are included, writings on women are
coloured by androcentrism, by viewing them private or public sphere exclusively. Either
perspective does her no justice. Regarding her solely from domestic sphere is to reinforce the
traditional androcentric perspective. If she is perceived only from as public sphere, that too is
incomplete, as for her, public is dependent upon the domestic. Standards or norms set for
evaluation are such which favour men than women. This often leads to devaluing women in terms
of either their body or capacity.

Lorraine Code in her article, “Taking Subjectivity into Account,” critiques the approach of
traditional epistemology (knowledge claims in the form S-know-that-p) on the grounds that it
neglects the social and individual dimension of knowledge. Traditional epistemology she says
claims to offer a ‘view from nowhere,” meaning making a knowledge claim from a place of ideal
observation, which could be from anywhere and everywhere (Code, 1993). A claim which derives
from pure reason, transcending particularity, and contingency. “The ideals presuppose a universal,
homogeneous, and essential “human nature” that allows knowers to be substitutable for one
another” (Code, 1993, p. 16). She uses the phrase ‘surrogate knower?, standing for a knower, ‘who
are able to put themselves in anyone else’s place and know his or her circumstances and interests
in just the same as he or she would know them’ (Code, 1993). Such a claim is untouched by any
individual emotions, circumstances, or interests. The claim being, “if one cannot transcend
subjectivity and the particularities of its “location,” then there is no knowledge worth analysing.

Feminist epistemologists question the following presuppositions of mainstream epistemology,
subject of knowledge is an individual, this individual share the epistemic ability with others hence
can stand for others, object of knowledge is a natural object, the logical form of knowledge is ‘S
knows p’ and objective knowledge is impartial and value free. Feminists approach knowledge from
the following perspective, treating the knower as situated in a context, knower is an embodied
member of the community, knowledge includes knowledge of persons as well as natural objects,
acknowledges the role of feeling and doing in the acquisition of knowledge, believe that
“objectivity is strengthened by the contextualization of the practices of knowledge and its norms
of justification” (Schott, 2003, p. 56).

1A term Code borrows from Naomi Scheman
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Feminist epistemology being a supplement to social epistemology purport that knowledge must
incorporate questions on nature of social community, power, and desire. Some answers it seeks in
this regard as are to the questions; Who is the subject of knowledge? How does the social position
of the subject affect the production of knowledge? Does the sex of the knower affect the acquisition
of knowledge? Can all knowledge be expressed in the propositional form “S knows p”’? Does the
notion of situatedness strengthen the notion of objectivity? Can the knowledge claims of the
oppressed be treated as epistemically privileged? How does gender affect science?

Feminist epistemology inquires what impact gender biases have had on the women students and
researchers, how it has impacted the growth of knowledge. There is evidence pointing out that
findings of women scientists are not given the same credibility as their male counterparts. The
gender of the researcher also makes a difference to the responses of surveys.

4. Understanding Feminist Epistemology

Feminist epistemology is branch of social epistemology. “Feminist epistemology can be regarded
as the branch of social epistemology that investigates the influence of socially constructed
conceptions and norms of gender and gender-specific interests and experiences on the production
of knowledge.” (Anderson, 2014, p. 190). Knowers are polarized into two, one the privileged
male, who has been traditionally at the center of knowledge production, the marginalized that
include men who have lesser privileged, subdued by race, caste, class, and women. The argument
is the privileged male’s account of what constitutes knowledge excluded the view of the
marginalized, rendering it biased and partial.

The problem Anderson deems for a feminist philosopher is that ‘experience’ used by theists
traditionally refers to a “radically privileged, formally male-neutral ideas?, impressions,
perceptions, sensations, sense-data, evidences, or non-inferential beliefs” (Anderson, 1998). The
lived experiences of the privileged male and the marginalized vastly differ. Knowledge being
social in nature, a knower’s situatedness affects hers/his cognitive abilities. Understood simply,
feminist epistemology studies the interplay between gender and knowledge. It concerns itself with
how androcentrism has disadvantaged women in the enterprise of knowledge seeking, by denying
them a rightful place in discourse, by suppressing their voices, ignoring their perspectives, holding
inferior and biased views about women.

Linda Alcoff and Elizabeth Potter, titled their book as ‘Feminist Epistemologies’ instead of
singular ‘Feminist Epistemology,’ as they believe, “...the term does not have a single referent
and....it may never” (Alcoff & Potter, 1993). Feminists contend that a universal or generalized

13

2 Anderson explains male-neutral as, “...whatever primary stuff of phenomenal world, broadly constructed as
experience, when gathered by philosophers it has been male but under the pretense of sex/gender neutrality”
(Anderson, 1998, p. 13)

Spectrum — A Multidisciplinary Research Journal, Volume XVI1, 2025 252



account of knowledge (as held by traditional epistemology) is questionable as it ignores the social
aspect of the knower.

Code says for positivists, observation is the most accurate source of knowledge. Knowers are
neutral and observe the objects in a detached manner. One knower can be substituted by another
knower. The goal of knowledge is to predict, manipulate and control the objects of knowledge.
Value-neutrality and pure objectivity are the two prized features of traditional knowledge claims.
Code says in such a setup there is no place for subjectivity. On the contrary says Code,
epistemologists should also study the location of ‘S’ (the subject of knowledge) as much as to ‘p.’
Code calls her view as ‘variable construction hypothesis’

Schott defends feminist epistemology against two common misconceptions (Schott, 2003), firstly,
‘women’s logic’ is special faculty possessed by women. She clarifies the commonly used phrase
‘women’s ways of knowing’ is meant to indicate the situatedness of women in deliberating about
epistemological problems and to expose the male bias of present theory of knowledge. Secondly,
feminist theorization on natural science and social science does not indicate ‘collapse’ of these
fields and rejection of concepts as ‘rationality,” ‘objectivity’ and ‘truth.” Contrary to this, feminists
seek to reinterpret the terms considering the women’s situatedness.

5. Conclusion

Feminist epistemology seeks to present the social dimension of knowledge, hitherto ignored by
traditional philosophy. It contradicts the notion of an ideal observer who possesses true knowledge
of the world and situates the knower in a context. The knowledge gained by such a knower is
embodied and varies for each knower. By stressing upon the social context of knowledge has
opened new vistas of research for the fields of religion, politics, social studies, psychology, to
name a few.
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Tehdlcodlsld 3THET HEhell AT SiTeell AT Tl &1 el STl STeaN dATR
9T ATET AgRATE IR 3T,
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HRIA -

AR H Sfderd Hest 1 ==l U: shao 8 AT deh AT Ear g, STdich HEoH
AT # ot S 3R suenfaat & e Sifeer SEeT faegAE g1 AidH HeT &
3IRTH !, 3TSTelTh ' 3R 37oiel’ gait & 37d9Td 31 3USTadl AMAST §—oid 3= SArfaar
# o, Radr, d@, @ e, afe [T amfas gt & 3@y, Rdar, s,
o1, G, B, eelt, T, Siel 3R AR S sfaat and €, e srerae arenfaes
39&TT, Aewra 3R dIST &1 AHAT AT I5aT &) Todd MY H 3UArEr & ATH 4
3o gfad Sfadl & Siigd & e 3R g & 39PR el &l 91| fohar a3 g,
dIfes 3ok AHATGIe 3¢ 3R e & fger & e ards garg wafia fFar s
|

HET g

AEH | gfcld AEH | qqAer | AASS Heara | 9sT | §uy |

qA 3ol
WHHMW&lOd%@HﬂﬁU&W%ﬂH@?N%IE@?%R’fﬁﬂﬂ?ﬂﬂ
Wmmﬁmgmmﬁmq}zﬂﬁraﬁqﬁmm,
SIET ST SgaTdT & 3R W AT A6 gAY & SAmagiRe 9§10 1w
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e helEasy -2 AEpides TWERT &= S 38 Al & 5[5 = | sdfaT
AR AT Gl H S & 39 36H7 HfAT & g |

S T fashre AT g3 ? Tg Th SEH P Ae@l § | ofohel A gg I FEATOIS
ACHTT T HRUT §o11 Tg AT § | SIHTST HARART FTATSS gl SAfd & HUR N
& TIdT T & | RAT AT H JuT IIEAT A Tdleled 8T o A & UR W)
fenfora fomar a1 foheq @Ieic’ & Ig T faepfd oo a8 fSad #osg & e
W 9T WS gl fe@s U | IR TS Ud 95T ST oI1Edr & THy Tahusia
fe@rs &ar § | S X auR & |y & @3l &1 AR ffeg, Sfd 9 3 3§ STl
¢ | AT HITTH TATST 38 URe &I FAoR3TEleT Al GETS &l 8 | FAoR3ieT el
& NS T dF & F STATH U8 Tahar 3R AT & 1T W IoIdT & ST 3T
T IS T & TsT 18T gl | Afe & § ar T acidATel & JHoATE & o Sifcere
ITATAAT & HRUT 8 & AP arelsd IAT REOT I ART T Far T § 2
AT IS F @1 ST A fgeg, ST &1 e & HaAART & & Sicerd d7=Ey
gitcareR g1 & , o e &1 wsd9 I8 §ATS afeal § ol Hm § | adAe
HAIETH FATST & W s AT § T8 T8AST TUT gfddd HREAH & A I ST Sirel
W | aEedl ¥ 97 & 3fae cuggr @ Nif2d vd yaifed WY | g SAraed
TaSH T AHHAET # IS AT ITASHR 6T 8, dioh ARCT IRALU & FEAT A § |
Igl g TISC 1 A § 6 seend ol 7 Al Ig snfaera Aftwr aaf $r 3u
T gl sfagE & grEfas-3nfde fufa & 3ust § |

HALHTelld AT H gH IRAdT 39eT 3BT W QT | 39 GHT doh STATH UH Hr 33
AR & thel Tt A ; TUT SoTehl Uehcll TG FHATAAT Sl HTGT & FOT cqaedqT & e’
Hasd, Yg , IHSd , ISt G AHAT F IIATAT SAAAT o FHHT Tehal & AR
YR TUT FATTSIS Td 3 Soaifd 8 EAH H AAET & U FHRT | 360
3o YA TT A Feel AT fhed AATGS TR R Hg AT aRad= =6 g3 | I
S &l Tolel 37 3R oY ST &7 &t 8 o | 3R F N & FEAE H SAfaerd
Aot &1 e fEms &ar § | ATeHE # Aefee TR W ST A At @
AT GG AT HROT G |

1) AT AAGHAG H 39 FATSh FR A BT il W@ JU7 YAART FATST
TSI 1 URe SRR T@T | T aeh dote & ST 43 & gead Sogiel Sifclald
AT & S H1 @ el W AR GAr | dnfh HoT AHeAR B aRafdd

HHGHAGT & 379 @M ST |
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2) ARAT AT & SIfd & §6¢ dUT H WRT & JTYT JASHL ¢@T ST 18T ST

§H CW Hehdl & o YHATRUT & STds[e Ig THTST 39e0 S & 5[ W | & 3¢

JfT 3R I A 39 T TFHE HI AGETT D 9AR—T AT | dTfeh TATST

H 3o1h 3fTdcad W FIS U d 38T T |

3) aifaare & Teet & 3T AueaAdr F1 3791 XY Fgea WwT & | fFTwd Sfaea

FAHE YHATART HAAHAGA H AR G, 4T 387 H1g G99 aRacde =780

ST T FGiieh o b SiTiciered AT HHAAGA ol Fehr AT |
ST FRON ¥ AHAG H HAET e AR ael S 9T FaATfoln S 1 fRear
T IS | ST SfaAT T 31IRTH , 31Tl 3T 37oTel AF & ST Siey o9l |
IAE FHT HAAAT FHgellU folelehl HEr Felrd, JHMeT b 3T & a1 | o A,
e, gt i S 3 § | HT HAGAE Bl & HROT A 3= SATd & FHgellT |
ISTATH 3¢ HeT IAT Sl Hel AREAH o gl UHIROT & HETH SEAH &4 & I3
T, e graar Soft &1 ffwar A fomr = |
ISt HHCTATT 37 gl IT Sl HRATT FHATST o o7 eqa&dT H Yalisd @ TUT HATTAT
T AT o HRUT SEAH UH & 3 T | HIellck A 3Tolelh R IoioT S H &S
fagpfaal 38 forgs #RUT s4d 4 WA HAET ufdd @ Fer AR FHATGS TR W/
HTIROT & HRUT JASd T | 51 A H §oIRT, 963, e, HhR, 153N, e, gof,
A, gorer@R, oo, #Ef, gEIRET nfe anffer § | adaAe A s S @ gferd
HIETH 3UaT GHAICT AH § FEITT fham Srar § Sl A&T GATST aU Jieed FA
F TCW ATRY & HRUT SN, IS, AT AT , Tolelliaed TAEAT A
g Wifsa I 1T § | AT & 916 AfAA FHRAA o SA% ATATSIS [Gprd o gdT ok
fohed g & o gg ST 39 fasra =g & a1$ § | FATfsieh- ¥ TR |
st 8 Sofeh WY Gl A FagR R Srar g, foas wRor T afier dr foieafr S
W® & | 3T AN & Ao dleed HRAT aRaer & YR R & §o1 @S &ar §
STeT gfeid ARAT & X & Fan 3T 3 alla & Wod REa @ gE gt § | afa &
Wammwwmﬁmqaﬁﬁmgm%mﬁaﬁrﬁaﬁm
STot & b &l 3R HATT & Beh WA T 81 14T § | HTEeIA giolal H Hisglg Mosu=
¥ & FRUT ¥ St worE fRew W ¥
afora A 1 e & afaa T Srar @1 8 | arfs fae i & ST i a@aar
H HIg IRac Sl ST o 3URYT Y U | bR HiEerH afold 3ruar ga@Hier
ATS, AET AU HEAH FAS @RI A9 a7 @gAt T AT E a0 8 | 3¢ 3R
q 3 @ T SEY 3 3T T Y HT gAY EeR A fewrs &
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¢ | TR TG HRALT o Sofehl &THAT I SRR H ol TsT N AT § | HHAGA &
9T gl & JIas[g Ig A e # NS diFd & ffear 99 W@ | 9% Feawg &
3T deh G IT GHAICT HAFHTA Hicrdl g1 &7 9T | o1 8 &Y Sofh ATESIE 3efar
gl T | TR & FROT 39HT FaarT Y AT snfaAt g AT w r | A g
S ST A AT FF TP HIAT AT AT |

Aikdeld § b afdd Ao dur qwAer & @y gid Sfderd AT Tesit &
MaolE 39 a9 & HAAHARAT T SHH Hlg 3T IS el Ao 30aT § | I ar 3 o
aford AR I AHAA Fgel § Tad AT 3o AU Bl AoI3ETST F Q@S Gl
g | 3o STTQeTd AT & 919 I Bedl & worfaie TWAPRT & 39e 39319 &
AEYH § oFFd el T T fhIT & | 99T FT IMUR A & 3UAH & FS el
U7 3EERVT AT Seoll AT a1 § | 56 ey & 3T 9Md IUAE ol SEEROT T
g |

‘AT s 3T g9 AHAAR & T ohar ST | I8 Sere, Sofsl, Yfaar & faw =gt
BT | 38T g o FEelt 3T S i Afgen3it & fow o7 | Siefeh st Forse, odid
HiIGR, HGRA &t, Slefdlel st 3nfe qweier S &1 3Rl & fow ar |
mr-ﬂ'zrmama:ru@?rw’?o‘fq 39T H &W@T ST ohdT ¢ |

Rrgediell FATST # Sce Sifadr fq @A # § oferen 3de & Sifadr Jieerd
AT A Y § | FHAET H FoIs €, Jele &, YT §, SR ¢, AR g, HAS &
IR ar 3R gar Y § - Il 9rErer a1 R ard, [Siee 98 AgaY FeT ofrar a7 3R
9 H GATIQR gl Sl o9 |™?

3 WASH A § AT §IT AREAH FATS Il M 3T LM TR IG=AT
el § | 39arE 9 +5H AT gl & dracje afeld JREeA S sg & WEo
AT § | Tohed ARFH gl A Sl garT 9= S eell el R gled Alfelsd
fars Srar § |

“ITT AT FASE? 39 AT O 6 ol a9 GO | Ag ST &A1 39 e 0 §
I AT AT SATAr & I FUS A6 I & | T&T dh o S<dl & A9 H9g 8 |
AfT-B-ATST| AR g F aF s Gar ureT o s F&T @rarn|”

gl 3CERUT ¥ g TISC BT & [ HRAT AT & cfdd AHAAG & 3790 37erT
ST 91T §eit QY § o ATg 9fFd Jur 399 99 R Sd gU ST g ufa
HgAg T P HAAT gV & |

$H g Gleld HREeH FATS W gld 3feifdeh sTagR &l HNUT AR HATGIh FIeAT
o & ST61 Tk 3N afad @ Fdufe R Aear & ar adl gReaw afod sad rgar
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& STl g1 1936 # 3ol ¥ Hefetrd Sifd @l w@.dr St # w@r @ faeq 3ot
3P’ 9T 9iATY @ T 7T | 1950 & TSCUTY IS & AT Sop &F 5 ACIATHT
X & ufaser oem I owd 5% J™FR & 3ars Toleiifas YsIT & doid gal or
IS | AET & §1G P 40 ¥ Th Seloh Aslellicieh geh UK fohal o fohdl dig & A+
ST ST T | o3 Hieed Feerd #i dauiias HAaR ool & v IR ey
HEAT o gger B A 3ol TR hT gE@HAIGT ARFATH Heol TUT Tollol 37ell GanT
AU 3Tel $T8AT dehas HIToA HET TUT 2006 & Feek FATT & 3mareT Al |
fSiegll TEaATer Td efeid ARPTH & HR&0T W SR AT | fheq THT & @1y 31Reor
& #Heg & 3o ardell ISl T RIPR §7 e |

HRETOT & el d Tslellfdeh dle deh Sefehk T 9T | TFhR IERN AR gaRT 2014 &
AERAR forel & REiE Ig a9 ot § T g@@mer 3a Nost giedd aqe
HRETOT ST fashrd & Siegloige & St @1 8 | Iold & FHAT TR HT AsTeiifad
ol AREAT &1 #aeT & fWorars wicdl T 8 | FHATSIS THAAT, STl HoTech
3R nffer HEATAAT & O HME & aef W goTeht dle Torar el § fohed 3T & 3¢
3eTeh BTl TR O3 T STl § | 31leleh Tsfeilid &l Heal deiel & Wy o1 Tsfeilicien
aifeat 1 TS & § | U TPy R & AR HRd H qHACr HEHA HATS H
T&aT 80 FrAdT § | 3R A% dic d& fhdr Y adl & fow Siia &1 FROT 9 Hehdl
g | Toh 3R FAieH {arad ar q@dt 3R q@Aier & 9fd HdeaAT Fgl o Hel T3IT H
e AT & | SHITT SeTehl ol FHEAT WeH Aol &l ol ToTailicieh AT JSErehor
&I AT Yol @S St ¢ |

oS ARaA & 37 Fdcaha Fufd & 9 w&f 7 F6 3 Fag TFAer ws &
¢ | Tos gae & dM&Ae aen &1 A & ufad e AT 8 T HROT T@T §
s aos & I FATST 3T o faerd & o & Pl ¥ ows Ww W § | 9§ Feel
I oTgT g1 foh TS & iR ell SfAITd AT & [WATh SI8 Tehdl &l 37HTT
SToR 3T § | 30 oS &l gal RO &y o @ & &, Sgl 36 WAl &
S ST 3RETOT HT T 38 & AT ST IJFHATAT I AR IW=AT A6 © |
S a@ ga@ATer aur gfod AieH &7 W@ & @ o7 '

fassd
ARAH FATT & HeR el A Fead UROMT 3o [wra & a1far & Aect @S
ey ¥ | sOfAT 3¢ TfgT fF 3 faera fAwHanRt ¥ FW o o Famg 3K
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e o 3w oo &, AT 3 U AT FEIURT A Wik HENerY foem #h| ST 3
Thole Bl 3Tl USRI 1 Harfod AR Hoter Aler wal, T3l d A=Al dARS
ST AT ST TATUT TioT 910 | 3T, TdA AT ATAAAST 3R
fSeRra & o d AT U HSYdell deiehl I ST, TSIeehl Felelel STy QAfecal hcl
e |

YR T
1.8 AGH T, 31T ala, 2016, o6 &- 50
2. [aferAeag e, goqu, USThAS Th1eel 2019,955 &- 23
3. [aferAeas e, goqu, TSThAS TRl 201975 H-54

e Y
1. Deshpande satish, Bapna, Geetika Dalit in the muslim and Christian
communities, a status report on current social scientific knowledge.
LIEC]]
1. Ahmad Tausif, Journal of Polity & Society (2023) 15(2), ‘Pasmanda and
Dalit Muslims: A Discussion on Reservation and Representation’, pg-137 -
152

AT
1. www.shankariasparliament.com/current-affairs/the-pasmanda-muslims
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Mdretter &7 Bar gy i IA-ART HASR g | B A1 & #H Ig 39T Th
fafIse TureT T@eh 81 acisiior A 3T 3MEfoieh el Sl GAGH HATHR &1 3eTehl HAT
HIiged 3R HYfedeh A@eT 1 VAt 1 geffar &, o & faasd s g2 3k
qRURE TAT AT T gead a0 JAeT o enfaer & |

dier Ueg :
o | smyfadretor | Snfa | et | 3rhemae|

ki rercy

Marafer & e 7 & & qeAfas Ao 3R diepides uar #t 3aeR R
g 3hl Fglel ohdel TAT Siidd e &f A =gl g, Sfeh d ATAIGI, T3,
AT R Feeld FeT A o gl § I3 Igell Felell FIUT 'IHofIjol’ HUT HIG
H 3o Ugae TS el aTell HgcaquT HIg ¢ U7 faUH 56 g 7 &el 10 FHghel
A §; ST AI5%, 9 U9, Fol G, THG 56, faeldh F8F, WR, qE, FAT
W, IHeI[ST 3T |
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S0 Tglll Tag H S ddcar, fagig 3R afeRkier aRkefaid giar g, a8 &g &l 399K
FA AT AT AT FAGR gl TANAAT Fl IHAGET 6T HAT g1 oifehed 32RT 3R A1
& #gR Hiae el arer Riew ik RfdT ot & smyfas Awfsar & gafar
yfei i S & ARy # dgest T-qey Gdy, T 1 3 e, o
3R wEpfa, g0 FRufd, X |9y, g¥ |@uy 7 <ared W@ §1 IE FEel dad U el
oY dF WfAd ¢ §; dfed AW A ared HR r@AEant 3R g @cer &
TITTAT 9 FaTel 300 & |

ST el TIE H AT & AT Taft P AR PRI F HeAhA g3 &l S
miden fRufa, aRaer, RIeT & gera, 3R ety faarg, & @y d9y, faagay d6y
T FT A TEY, 3ehelldd 3|

3eer gfSe & ¢@r ST ar T 3TefAeh @lel # ool Ao T g1 JgT T T6l IR
SRt 1 g # e g TS A 3 R HE O B & T A
oTEl ATl g8 YEK-ford o gl o HROT Siiaed & IR H FT AG SAelcl A| TE Hael Th
TaT s & WAT M| At ITYfA® Frer A S IRad 3T 98 T F T §ga
g 39l @I 3T & AT A F& RATAT gl & FROT 93 gF W 37T TI1H o WY gl
TG o IS Fee HaE A Ig fewmn § G e e w9 ¥ g W R
¥, T 3 Ul Y T A @ S § T Feh 3 R & A
IR &, ST AR AT FIET & FRT AR g e & TE a8 3 do
& ST 51T STeT AT g8t @ Sl §1 "3qelST ' HETel SHT AT SidT SIETT 3eTexor g1 el
AT T I & 387 § " Ayl Joa F A FE Wl A A @, A d1 7€ g
W FIT X & 9187 FIA fRAT AT FhdT 8§? SHAIAT ST STIATT FAT AT HIAT?, ST
A 3T 9d AT QT &1 Tg§ FIT YT 3T T FHor grer WY & Fr SR gt
€2 g7 ua, A fha o gom, foral, St = adrr g

fhd yhR & &3 W gad SToehy @M STl &1 9eNt &l fhd JehR & ST @l o7
sq dr @l I g

g fordlt & Shaet #F aRder W sfAer e 1 ows o aRaess gar &1 @8
39T AT I GRAT T M9l Agl X IIaT &1 & eTTFd IRAA H & SToHAdT g, der 987
grar &1 3d RO 39 gREer FT weg gt glar & diatar A B FEE 9ed gHT
Ig AT 8T § F 37 Rt fir 513 aeor e aRaer & & &1 FE 9T SEer
ar Sl Hohd T H HEal [AGIA g A g 8 Fifad g Jar ¢ o6 gAer # €R-
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mﬁmﬁmmmmﬁw*mwﬁgm%wumﬂ
Hﬁmmﬁmﬁﬁﬁﬁ%gﬁ%lmﬁerﬁmﬁwﬁeﬂﬂmﬁ
o feed fe@rs 1 'UIsdT ois%’ & =rer el T & g1 H HNOT § ITe FRIver
T Fg 35d § "¥8 I™) T &1 AN AT A I3y gaem Rt Y Ao & @
¢l gger a9, AR Rar, R arg, R a1 st S FIar §1" AfeheT ag oS o
oTEl Gelcll 3T ST AT gIclT & I8 el el g1 98 Hhgell & b g6 3Tl WIgAC ollsh
gl

IAA I A fET T JOR TR §gd ARG F gIT 1 S &’ & FROT Ig 39
I AR & Aefad & as g1 3T R8T & SRT &Y U & AcATAR &6l g1 98
WWW@?%IWWQ?S%WW?N%IETa#Srﬁrnéa's’qlqmc
gl, I1 T gferd el g1, T6 Teh a1 SiaTe g1 3T WA & oliail &l S Il §ay
AN F AT F T H W W &1 3T &7 FE Thdd & (o FS ATRAT T &3 &
39 S W {FA g6 He IS Sfaid & Hehell g1 3 d8 3 IR fGaRt # jea @iw
T8l of I gl

arater o & 'faae Sl I T SHHT A6 3801 ¢l 98 Ueh Afed Afger &
AR &, T€ IH9eT Siidal A 9gd IS &1 BT & o9 3§ A1l AR § @ & ey
Tl & " gEer Afr aY #ew arecht 7)1 #uft 2 W F o g, wol A A, 3k aw
W IHHT T A3

S eaEAT AR o A JAM & oAl Tell 3T W WRT g1 ¥R # € 41 QX faea
#; ofa, #Rd # & Ft @ favg A S, gal, o1, W@ 3nfE i gHEr gerdr el 3
T & §F 39al & MY AT &, fehel g 3MYfeh a1 &gl g1 9T §| A aiieieh
7 & o Ff-wsl S1q Geda oETdr g1 TS Jidetita faarg, 3R aifdie faarg, 3nfe
g @ &1 ofhed §AR HA-GTT 37 10 r 37T doh 16T THST U §| SFTHAT Sl AT &
fohY & &7 Sgd TP T & Aad 81 37 FTATABT H 8 SAER AT & Q¥
Bl &1 Fifd gANT wAS AqadreAs g1 o« aF I8 Afd 7@ el a9 ah
ATGell 3CUR g1 81 Hehcll ¢ '3l Selell Hag H &8 30 HAEAT &1 =07 fHefar
g1 S8l Teh a8l arAToieh 3R rEpfaeh feeqolt greq gidr gl

ST AHS Flelt H Al afd-eelr -39 4 & gl 3NA g e @ § 3k
BITAT AT € #T §| Sl HET F AT I §1 Sl 3oET-3eT 4o & gl &
HROT FATST 30¢ TIpid w61 &l o ot & 30\ o geol Srar g1 a8 $rfcar &t
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U & FT UTeleT T8l alel edl| dg oI dAHTST Usdl g ar 3NH 39 Siear g " I8 F41
T W §1? 39 g Ha I g ™

SH YhR S ATAT §ART AR Hedl WBal &l 3da Je for@ 715 §, oifeheT ag
AT JTATST G 3o A1 &1 IRAAT IR FEPR a5 & 36H {HAS fAeer ¢ | afq
Uoell Hael & #$ 0 Acg 8 o dorek 1 By a =@ od g I dweew @
giFdca fawra fir qfet F1 Ay FaRE gAEar & Ivma & EEd T I g
¥ F T A1 grelt g1 FH-FI IR dwew Hr Alea qaF 9F 30 A {1

eIl FETel Hus@f%ﬁmﬁﬂﬁ@ﬁ%lémgﬂmaﬁ?\w%
AT A& T argar g1 INaisifer 2 &7 I8 SeEr e o 98 T ST &Y 3T 39
AT &3t &1 G g |1 o1l 3R ag 7 FeEs AR S Bar d& @i g ®
S AN o FEIAAT HEIRIT IRAL W AR § Afehet SATEIR E3am west 3R
FIRT &I &l $H FROT 3o AT Tgad TedHT AT FoR 30l &l Ivehr [Ear @l
IRIGGR]

ATGHT & 3H Fgel Fag H AT 30a e & gdq, A 3 A Hed &l
Y TUY AT g, Afhed AT &1 &a1d 376 EHRAT Aehall G3MT AN 3T & 4 9y
H dg 39« UgdeT, TaaAar 3R GFEAT Y TR Al g1 Fafe 3o 9T IRIRS
qiAwT fAerer &1 3FAIG o gl §1 3@ T H el AR 3are AR Sl
fSFaeRar & & dqee s i FIRAT A g1 Tde dBE AR HhG el
e weear & 57 yhR $r gREfIET grea gidr &

ﬁaﬁﬁw%aldlﬂdﬁaﬂmﬁqsdmmwﬁlmaﬁﬁﬁwmﬁ
aﬁ%lmmﬁaﬁmﬁ%lmm e Shasr a1 & =afea 3ms
HI T Hhell AGHH XA odll g1 AT H ¢@r ow ar fFar & 9 gadt & faw
A 8 @ a0 gl AFS gAT & 3R " aRadt wepfa #1 yigwe o @ w@fta
qae # g B, Tl AT IS F yPpfa, B R q@ Ay H Reper e wan
¢ 3R 38 T gt € F 3w sreema ik R s @ weer afdte amewr sk
WU EaRT AET 9T ST @t g1 "¢ Siaet 3R FA # el Fgafaal & FROT 30T
3eholUs] &I HATATT TGl ST TG &1 IE hael ARG T [FAf FEr § diceh g faeg #
SR THEIT dodl o @l ¢l
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Aol I AHS FETAT T AR HTAeAlcas FT § FATST T FT T AGHH Rl
gl 9% 39 & & SEIT &1 39 FEeN A GHANS $HI dedl A hargar IR Near A
HaTe T AT 81 TH 3hIuel I R TG H Gl &1 ATTAH T ATGAT3, 3o Iddds
FHST aTell $Ig 81 (A S HROT a8 e 1 3R S 3chell HeqH Al B

IGACA)

3¥dd: gH &g g ¢ & Marafar A & sgiiaar F gt e &1 gergemer kT
fAerar &1 3 gaTe 7 &3t fr ufa, 39 soni, gust 31k 39 31¥dca i gga=
B 93 & TdcaTdedr & AT 3IdT g SHQGepr ST HAINT Fdea1elel drdr 3R foarcqs
gl S AT 3T & fa%ey Ud UHTET IO & A aar gl # fRer wEer
T T FHTUT T8l &al, Sfodh Ul & Al & faT SIsdr §1 3d% o@s & &ff
Shaet, AT fr Teasar IR AEdT Teut fr [(fguar aa & Fodr &1 e
g9y, d& 3R digfiedar i fafdse ar Alsg wdr & |

Hest

T A, qEdl g, ges & - 16
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AR .
SeheTTedm €l IMUTAT AhEEhdEl Fgcdrl 39T, SEIR, Hrel, Wes, U, I0THT
EAT AREAAT ellehoTATAIT T ellehalie el dlcid THYTd SITar. AT aMasT 3=l 9o
STATC HET gt el e SR § Sl He FATdl TORT L. SR Areardel
faell ammEr diqdel AcdicAsds A Hloicled o [atdaed 3EEaer  dre
AT &Y Hral STl 3ol hodel - wlehodel dlcdcdedlel HATST YSTaeia STell. &
AT SR AT ellehodlearal HEHOM dedel fauR ided @l JHIT
HHTSITEIUATEIT 3EGeMTeT dlcldd deehlolle] HHToileh el Tofehld TRIFUC gsfaeia et
STTeT gTal 378ATH HIATAT TceT ehell. TEI IT$ATAT WIAR IIYHh I gZIH Tl
e gfdedr 3.
AR 31 ¢

Ay | AT | NdheAeT | cliholATd | FATSS | JoThT IR | g5/da
e a9
HIEH AAATAT TS0 S ol Siger AT, HIEH Fl@rdell HeArq ATeAFcieh HleTclTel.
€ TR 3UrHeA faeh eet SiTcrell. ATRrFd=dl IUrdad Ardfaeiar s #gor
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ATCT FEAHUT SAcTel. TRl AT UK. HIBcRTA faefieh wAreard &9 wrar
STeedre fael, s 3l AT g3 s ararell diqd 3 dideedls AT Acars
Tafierey #Fguars onTe.  faeierearael AW ®rdl ugd 9 fAiged Secars
3@ g Ay fahrarear HaEdar yary Fgordreh A

ATCTDATIT 3ITAT TGHTT SIh3TFIS dRT HATEH 80T “HIARITCAT TISAT SeATded
ATCTdherdl 39TH UHPddedlsT STl HY Ad Al fd<dr a7 Adrar AeR gdd
HRCAT ATCTheledT AT IR $hoedR HRAT FEhdRid oafid el a%eT srea
HRATTeT HaTs, ITTH, AxER, NS, SUEAR, ST ARFIT faefiaarear arrsr iaid
SEIR,  @Mell, IOTATS, XUl ARear  fatierearear  dedieor  aiean
AT IR S edTeT SITT.

TEIT JHEATHTT HiehUl SllehdaTHATRN &l 3UTH=i= fatll #guT HeY Siadr ‘SR’ g4
NFATCATT dcehlolled AT el AoThrd IRTFEIAT usfde gger i a1 gra 3153y
STl

SR : AFATCT

SIRT el Hecrd faefir 3Tl SaRT QredIeor A FIard Siael HidIsy drll JErar
STecdld T [AFAd TR SPROT ATl df 98ladT @IAR TR SRR el
dehl ‘SRR FUTAT UT “YBIedl Sadiall adeR aad IOl TIAR SAE[d Jad FgoT
TRl SMGuIT dheel g At 3fAeeds A ‘SR FgURIa” (@SR 197). drear
&adieh SENEUTEd] 3EcRTe SR &1 Slhalreardl Sied Siieell Y AT (FUSUTH
44) 37 1. . GUSUThEY ‘MHATHT ACIETRT: IS TEIRI 3ol HA SFATIT.
Iara fAater ara Sadr ‘Rideear SIPRIT R SIIRAT &7 I3l JW@UGRY Th
HGT HIUT T PRI ATIAT d2d g7 SR IMadl JWUER Alfdeedl ‘SIRIATT Idis
YT WIAR TEUT fea=l #gur ey adra 312l aURom 3ET. gEads=ar JAEl
ATELIOT HICedT 3T &7 Ueh ¢ FgUT Jadladh Il

WRA ARR—eeAT AT MR ATSR ThaiT Aded fgdel Uciddd, slled ca®ed 3T
&dTeh IRTOT Tefsl AT gaRed fadeld AHERR Fkel SRS Iaid HATd. STaRmE!
AT AHAA STl delcdcish, H{Acdcieh, HIST a[&eh, SMeAIGd, ORI =T FRHTqoTeAT
ITAT Sadich AT HTIEUT WIAR gRIdId. gR1aol Sleedl 3W0d Tl &adl ASK

IR 3 HAleJeT diehl FTAEHR kel STINTh AT AT,
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SIRITAT &dY UTdieh TR 3ol g AT Uraish &9 Fgurerd. I3&ad), Aol & &dr
TYicTell G giersT fAE@oeR, RYdT, $9Ad, PR, HhaR U, GHACE, as -
SR SORIT Araar=l T EAT dllehaTATAId 3T §Td d9Taeledl daardrd Jidfeea
Y, SrEae HTaidell, HATST! Jarddredl gl - Ygard aeiel TsIadr g ¢iem e,
AT TR 3T 4P d9did Fgcdral ol FgUTed R SeRTd drel gaur & 9rar qda
YHIUT SRRIA 3Tedl fAST HIATT. SR HIdl JAOT HiF Fodl Llamarg 3
SRI AT, FHATSI {8, fshedma, FEeha gar fas ATl U9 SPRTT 3T,
glddedrsT 3Aeal edfieh TehaR fQ@dr 31Tl SRR FATSIIdeAT Faledish 3Maal fegsh
[SIEIGIE

‘TRNT |G FIA AFTAT -

IMGST, FUTET 3TeAT JST giehl T HS THU[hGR HITIId. ETciclol FUTET &1 ellehoTaTd
Tedid EH FgUT JovEdid. NI Alh373aqrge 31, [9eligeh WS IMasr &
AhSTATT M EATT HUTS STATA GIesTd AT, He FHOTET quT g JEEdr 7o
glel oiehl ‘aMas’ § &ld galel 3R o FgUIETd (WShR 23). I, epell el HEhll
g1 Sl S Thd YUl Focleh daled AU TR JaTafeodl olieholATcl FgOT ATl
ST FBE a1 FgUTCAR UM, MES / FHichol aMMGs, FUTET aas/ fohecia IMas
AT Fafgq IMas (W 254). &A1 U STAT ST IMTell § TR AT T
feceara 3. WS Tifdicel &1 ATl YeuT e 37T4T.

qIlsT ToTaehed] HHgIS UHIRONS SN FUMl al MEsdT AT deh
fShEIeROT SifeedTeT dishl ‘HUTHT ITdS’ 70T TBGUTh ATdTel SATedR YATAIOT U
T HBT I fohedia YATTeATT W g UATT 3ol YHTARUT F&el Odel d ‘Tdiig
IMAS’. Tl FUT AMGs / fohedia aas (Tadeh d 9MEs’ FgUT AlAdId), Adfdg aas
A SIS HATSATIA WO 8 STATT Ueh 5Jcd - AT YhR T i THIToATH
Ush WIde 3UTE-ar f3efl 7gur grey adl. &7 olisholdATdial alledielid gied Siradr
AT YT ‘SR FUTET.

SR § AT #3 IR 3oe@ FeedT dlhaTdHTdAT J6T SITdT did &3 Teh STATAT
3T ITSRT JHATOT dAT HIGUUIE ORI Seoldl. 33ATH sfaded diedn derequrrar
FOTH FIUTH AR SIaU &7 Gl Alh3TFATES diehl dIAISAT ATdle] JBsEdTd.
STeF ot ST | ol ST, aasT (FAafég magard)) AT | AasT e,
FUI IMaS aT fohedid Mas A FIATT a ‘fohedia IMagarar JRMRT 3= fRarer
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e f8g 3Tl fohedia & ST HATS Tehold Aded ard o ‘Ridlerl SR, Fgeard
FEUTIR &7 STATAT JHTUT FEX SATFUT SIIRTAT ATGLIUNTedT A15aT Hld J9Tadqum
aTeTST AU Uch, 362, Mol hlxd ATl TTHT.

ARSI YBTedT dlehdadiedr aqenl SEraurar faefr #gor aifgear amasT |ATsrea
‘Fafge AE WR eI TR TR deehlelled FHTSH AT ToTehrd IRITA el
gsfadld ST graT 30T HOTdr g7 HFIAT BTl 36627 AT, BiS FglelidedT deir,
gevr, F. fauarsr Fgardedr  RReN, e ARFAT AR MaSAT AhAATAr
g&dr RIceasT Yerear daa AeNguRt gaTasEr A Feft & deeAa SR
HIEJAIOT ST

SIPRIT GATS IR 3T TorhT IRy gsfe .

et 7gor Al RAAdIdedsT 3RS ¥ cedl AR &4 dleheAlcaral 33913 Shesdl
STl § | 3RIeF. aehl faell #gor SR Aedieor Siidrel 3T et oefid o
HARSTAT 1 ATl Sfeel fGHdT. &7 WIAR SR 3RS Gadrdr gRiaof,
&dr WY 3WTAS 3 Aqerd §IR 3MR-eear  dadie -args Als gsEdrar e
BT AR AT TIEIT JTTHAT IWRIT Jur Iseii &ferm g ArTar AT dredsiden
THATA. R GHATSR fIuldell, IeTehl ABMAell S 3MTedT IWudleh HAT TId ATIRR
AT, dTehl AT §ISUT BIcedTel FATS fS0id 3MRIcedl el - Yl IFAYUTS STedR
Pl faSellcas Yegdlel A FEd FIedT FUR 3acdl HIATAl Tool AT 31T

HTeIIcHS HATGTAATH STIRTA STl gldd algedrdl 3EQY el JRlaurdl ey (qrgery
de gardl), IR IRRENTd, 3R Siledl gFAC del HRR AR fAaTel
SHATGIE, 3T, ArEael, wERTUIE g -gad, AT GrEEadedr 3agee
AT I Giafties Faeuided] SqFdR@T SERIAeA HER §Iserd. gar
AT AR ©1EN, Fhetdd, AT, HET AR U SRR AT §IgeT allehfotoldel dr<l
31T Sr@AUTdSATA dcehlolled AT ST TcdeT Aol UcI&TIUTe Usisead Srdr.

FATNS fS0T arerer SRRId oy IR gsfaa feeér user. SeRTdel ¢dr 9rar
aersT AEUER, arddl, ST T IrETE HEIU HHYE 3EAE STedR - g3 Gire

SIBI THIUT dGel TSCl. SIPRIA $IAC § Yl Uidieh &ISell digel ATadl. “Iare el

IRYT, I Il tl‘\dqao-l 31 o IIAT. THT HIBR &I Tl g»gﬁm hIcedld (FgUTed]

& Ueh oIl THATUT) T Tehold Hhidl IRYCAT GaT FIoT Hifdlooll AT, Thiegrar sa
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Fod AN TSR G997 SPRTT Aradr. el e &2 Tate 3G fedr 3 ar=ar
3Nt A Gaet St T arear 3NEr FATT T AT anTsE el Tsarey g
eIl o Srgiael deshrollel el IeTaedhear sl IRITYR =T HER grser.

foremel :

SlehclcddId 3ATET FedeT HERATA! HIATH Hod R Ueh ITailel FAE ST ol FgUTCAR
S IS 3T o HidleT 3T el o IR A1 d Hbrd Sglddd QAU Ial. ‘S
SIEIR 3T oeiid fadeara e daadedrsd dlieholdTdid 916X SITdl. dredT Hica
FRUT FUTCAR AT AlholdATdR ol AM9al GEdr el dredr dedieniun Bhreedr
IR AL el Sl EAT AT UHA Galedid.

3Tl stele ATl ATCTAT HTET ATfRIeedrs ATl Ar@rel, garsrear
AT AT - et HIMpTOTe feehl HIaTd SIEIT & of ek ST ollehot ATl WX
AT, 399 ATEIH olefid fGTen Sias S, SR ATELIRIVT BIcedlsT ATfRIeel secdr
HIGT 3T 3ACTFT I AAeel  difehdedled ATl FHATSS  SAOITdRRIdATd
STIRTT AT 3T o TedT AgT al deeplolled Hicd TsSTaald hldl 3720 FEUTITH
.

ol :

1. WSHR, faeiraer fasop, ‘alar Fodl TAaoly H@hcie Siefeh, (&7, qurel: H9h
ATETH, 2004.

2. HATSHT, ART. “ATST ATCIYLIRT MET JTeA 3ETe’. YOI gl GfeelfRIer g13d, 1995.
AU, 5. H. TNATHR ACIETHRT © JUST (FRS). HEF: & aMar fgg vafaws,
1970.

3. https://youtu.be/UHgMDFUSGxU?si=84IjHPTO0uLSPPQQO (accessed May 28,
2025)
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HIXIRA -

Told IaH g ARSI ARy Hpledl RERR WIS dGeh. FIST  HTfgcdredn
ST $¢o AT FIAE@sId T Alfiecy AFdS #FHifos R areom=ar ar
TGl AT dfRICAqUT Alfgcdehciide ANUST ATfgedredT &A1 Fad:=l T ATHHT
3HCTCN e, YA MYUATUTT Iredr SesaAter fafaunt garstf=omar seamg
hell 37TE.

Ryadd ereg :
PGS | JoTeT 3G9 | e | AN | WEIGSY | THATSATIAT,
ToTeT IGHTAT cqadIAcaTdl STSUT §S0T

ATl I IET Sled ¢ Sl 4R HEY HleglN Tolegdrdiel sfgaes drderdreitel
‘AT AT ATHTAT I FTell. MY HS I ‘IS 30Mg. Al Fealcliel carel
SeH HeA Wiglolehd il 3 gRFEUN FAfA=ar Icurgaray racigs grd.
UMY ERTOT dhseh fAET 3@ O AEIA. $Ed 7T HSIEedr HICALTER 8 lelel
FTeTell I HIA AFd Tdel T ATl BRI §Idl, ATHS ITHAT TR WST-A
aTATEROT FET sTegd, AT AT ISl SqHeA! HHAES IS F AT ged a4, d
UhASAT HANE A AH, ATAT A3l STHA  Herd HIUATAT HTSAeloll JAhseh
Yol hell JoT g2

ST ITE AT TR RAGTOTT BRE HAged wlegd AT AT RIETUTAT HREA Hrofr
Fged fgl @AY ; W VAR FaHALY SeHAdeAT TGAAT A fAefomd g 3mas
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gidl, 9urT O Aoauarard AT gEHFT IToIT EY SH1dT T, IThId ATHAT IMGIaaT
Al fRAETOT G el Bl AT BIFET =T STel. fAAET fgeiean arfesedra o
STUT A, Tk Rad I HATAT IR0l Ii<dl g 3Tof § Il 937 Ao g
CBTIREST ToTel I1aH el SHaellell Ueh daladl ShelleOll oTsTell. camd qélel fRrafor
HATATAT aMTET STell. FRIEGTAad 8107 Udedieicy 3od RGTUTHS! el ‘asfgaest
Sa artel. a8 RIarsr #Agiideeda ey faged doot ATTdT ARTCIATETS el
vedaday fAETOT qUT &hel. & ol AIST T ACA/AET 3T &logl TATATA Ueegek
fRAITOTEY O e, IMN.A.TGAR AT ATICATETN HIATH &l HF Ured AT AlgcdTa’
Jat TMe] &l GL.UT.EN o ggdl Hosdel.

Teh 3dH ST, deFdl, TIHR, Yegush 0T ARTGLS ATAREAT HfAH Al FAIT0
Yool g faQy #gurel a1 Hela At Foiefieider ciel $o8 U I3 feeh
SATEY. AU a1 MATTAhredr fAANDINT FAGNT ATl TaH FgOIATd “HY FHreT
HCATSH JadT oATeT, ANPGRS FEUT Hrel [Tl STaes el 3Med, AT fafgel 3
T HAT HGSUIRT df YR ATel , &7 AT HIBId AT T IS YTATOIHRYUT il T
IO A S0ATell 95 [ABIS. Tae T T 90T SF & &I 3l grer ol
HeTolT Gareh! HATlad 31Tl T hdelid ITheld ald oATal. Jolel IGH AP Id IR
el HATSIGSE T AIcAGSE ATHE ehc ST, HIHToleh GiSeehlellcls] HHTSICTC
aredaar R #or §a caear aitcy JEAHRENe IR 3edr fead.

aifgcy 3O FATS IET WERAEY

aifecd FgUIS FI? WfecT § ANCTUTIET 3R, A & Afecarar afdg .
ATOTHRN ecll-3Fcll, T T, IS 3eIeTd, AT HAcaT, Soar 8.1 3iffcaerdr
Arfgcaredr gid. HAlTdl chiFdHcd, ATl TG, HAlTd! dclel HlAd! 337d § Fiigedrd
v 3mgd. afgcar Fuiae sarear Far A9 A’ #Fvs [Aedd” I=add ‘it is

common to see literature defined as full, central, immediate human experience

usually with an associated references to minute particulars”.! @IfgcT FgUTST FIA
I AHS 0T AU 39T S0F AT 3R, ifecaiadr & A=A siaardar T
HEDTdeh IUHA g, FIMHIIOT 3 FEOTAT Id S Aged FUTS 3T oI ISR
SAAEY 3ATfaseR g AwWifaseR TreedlaT Arer HledfasehRramdr Taef Smelam 3.
AT 30T HATSIATET ATTAI HIY TISC HUATAN Ueh AMEAT dged Fedeld
AT T T ded AT a9 fedcard Avredr fead. amm 3y aifgca 3nfor
HHATST T HEE HHAT I AGTOIRT ‘Tl &7 PRl Glgelrel deael A6 a¥ cargaf
RN ATCIATEATT AUIRT ANFUTHAT oo fohaT Irearcy Afged AT ToleredT
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ey arfged 3nfor AT Irar FEY TENT EEAT Al 3Tg, W dAGdIeAT FHIBId
a7 datf ol faferse geydlel AT faeeryor Fof sl sfcgd. detel ‘e 3w
sfTerer oy’ a1 JUTTAT TEdTaeid Alfgcd 0T TATS AT HIYTEEd Teh
fAeuia Ager v &gorel “@ifgca” & e, Jarager 3mor IR a1 e geshrear
aROTATET fA#ATT gl 3r@a.?

JAIONT TEGdl UTedTel 3TcHs cIaTdell FAgcd ol Alecdiciel ATAToThddT MY
YUY qeecdl g, Hfgcdlciiel HATISThaar MY BT g8 Utac FgUlel ATFdare
qtgdl g1, ATFEAEl HfATTER WATSIAI 3cdieel HY 8T HI0CATST HATST el
URIT 38l 30T cATen [T 3R Afae, anfides, TerhrafaanRyoTeE fataer 30
TEd 3. Mgy § A1 Ifausiard Teh HET 3178, I Hiigcdciel HTATTSTehoar
M UATAT 3UCAHTUT Fa®RT 30T @ Jafty A&T0m IaT ATFHAET geedid
Fgcd o BId." 3al. %A Adhld FRIST FATSI Tselel FITAR T 3MegfaAeh FIS
IR 391H. a8 AT TEIEAT I GHATSTATS AT, <ITd gIUTR Sof 3ATfoT
AT eFFd BRI SN A Al AT Yegcel Sjodacl Id. Hifgfegerear
Afgcaiavgeh $fARACar Higeardl HANShar Hel T&iid gl Iqramgr e ar
qEgledr odr Ial.

gfA3T MesHA : "Genetic structuralism™ ;A9 Ttec d ATFHAE! deEar
T Cleg! Teeel ATGcATehclIall AR THc AT JHOTAT e Hehisll ey Gon=ar
UeIl 3MMed. ellhslel HIBId HIfgcd FHdlak ofeT higd w6l fgcd I FATST I
FEY SISUIRT UMl Ueh Utecll o3 IMesHelel faehfdd ol Mg, AT Yerdrd
Aifgcaehcid TaATcas fagewor 3nfor Afdef@s caecrAs #ifdsare ar agiar amR
Shell STl 39edT Ytgdlell desHesl ‘genetic structuralism’ 38 Fgcel 3Tg. AT
gtediaR yuH fafdse arfigcaepdidier faftise axaer AfRad sear Srdra 3nfor Ja
T AT YegaT Udgii@s g araAfaies aRFEUdRT #Fgure o@swnrl a&aftd 3o
graes g1 g AT JId dfRash S el 3UIR ATd TAYE ol S0, § Td Hd
3T TEcaHAr & Th FYOT axq e IO SfAeTH e & v gfehar e for
IS AT AT Gl Feld TW . Hfgcdehelredl cdRe ThlcAdaX X cogredn
gD IMesHHT & Tl Hgeard! S,

{Slel TG ATeAT HIEa-AT HIHANGTh GISeehlellel HedHAdsl i HART VAT
HICERITIT HATSThTAT HehoUaHGHTT THIG HAIE Alell HASelel Hel ofalld HUIEARY
3E. AR ATIT HheUadeHTd o FgUIdid ‘Flcaidrel gidTioleh 3T g1 faemer
31T, THEIEAT HHEIAT JISYRT] facar fafay dqsfag cara A 3ramEr, Tae
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QICHAET GlcHEhdIdg gdel Usdelel 31ATd 30T HYOT Hiasrar fohar FATTr o6
HcTolell 3MMEL.’ TR HGe’idlel AHAMShaed] dRIsediseger &. . Forenoll FgoTdrd
“FIENIdT ATHATOIRAT @TH dRISeT 7ot fad FA®e Siaamell el 39,
e AT § BRI . AT URIHHAGT Tolel 3G AT Hea-grdr g Ard AT sverean
TSI 9T IedT FEaIHES ATl FATS

s #thear 9HT

USTel ITE Irer wiseh &1 digeird Hiel. T PGaIHY A=l Siardioredr faear,
forear SEToarr 0T &l 3. TEIGAT Tl ddlel AgUdTIgsl o SiETCoT Fguls
ST 3T FRET AROIRT HoY SYTice fOor Ueiel a8 Alell T Hleaiid
Afay gear-vger g grEar AR fSaduoy ok g, AT FEIUTAT heEAT HER
AT 3GeT IT FHASIA GRUMRE &, RORT IraT dY cFlell TEJT Pleadld Helel
3R,

T HGaid  SETCorEr AT FAoT g sRufed el #ER HATSIAT
3ersreer 3ToT 3sTull JRATBIAIUT AT SR 3Xar I RF0T 31l 3mg. & 3o
YHEEAT FTAT ST AT S fIAYT: JreIor HEncder ARTEAT HATST
HY QMO I AT RFOT A7 FEadd el 3Te. VWA FAell Sdlell aigor a1 ATl
HYHEHT T AT IREIIGT YOTAT AT AT SAardiiell AT IAGETAT fEerel SToiRy
SATSATRIS G 30T faUTHIE AT TGSl AT GSEeT il SETATITET JTATIETc el
TqYT, YU 6 SIAUATATET ATelelell €3US, 3N GER JTIATT YR IT IRET
3ieh T Alg SUITARETT 1.

JSTel ITHTIATOIT SRTAIUTT 92T STIAd Gddl Tledl I ‘HETeIGr, HAgled AR Jleir
AT ‘N JTHG Tl TR, Tdad Hideds Alell ‘A T SAeredrd fead, 394 §g qu
ielt ‘Forar, TH & Il T g Tl a8 I gHll FHeadl HSRHET 8.
FlCTIATHLY HATSAT 318,

sTsRATeT AEler AT

UoTel aaE el $SREANT & HIGSIYSUT HER FHATSIA SAEIAT - SETAoT &7 9eeT
HISUIRY FlGadl 3. dIgH IT FICEUET AT HSRHTIT IT HIGEAT IHUIRT TS0
FEUTSl IEdl PIGeid Sdell JrITedT HATaredr Tehl JeNTell difgel Siid d cI1Hed caredl
gsArEr St & gl e foad BT seqa FIGadd 3ead. Sherar @ Serdor
ALY IHUIRT Beh FEOTST TEET FAT SIegl STl gid degl foleret off glerar g
Mehel, TWEIT Tl IWell FguLeT N Mehcl, UhIUET SIET JeNedl HgdrdTd ot g

Spectrum — A Multidisciplinry Reserch Journal, Volume XVII, 2025 277



Mehcl GUT Siegl UWETel Y&y IT AT Jaf STl @ el ST deidel Sid cdTdedl
aEdideh TAT 3l e faee=r gid. oW 31geIgl ool UhEiedl FE YA SIS
AHd AT, EE OYAOT el dFETd, 3R REHAEY dl usear fawy otdr, oaredn
EScAlR dl I 3, Tl FEard el IMahd g o #ATeld, caren
fORETEY  Jmarcher A0 AT A6 3 AT AATADGSCAT dEAGFd Sfidel e
eIt Ad AT ST TEJA PGSl A ‘AR HAT FART Sl § TG
HABIT AMEIUAMARY 3. 39T AR 30T bR Siidel ST aredrerr e algr d
TAhed HHRICHDRAT ol T SligeTrdr HET TR Il Ird FF0T Jedd Sresid
fafaer gEemAeL el e, Tlseh YA AT HIGeid RITAT dhelell FATST 8T AR
AT 3¢ AT I AT FATSNS FHAEAT 9 Sliae{asgeh gisealed aq Iielr
fae fSaagor RFT Fo 3ma.

fRramon, F&v o quree At TA

3T faeg! FEaTaT HeFUE Yepl AEN WA easdl W AT fa=er
PICSATHYST 3TIeTaTdl ISV STl hadd UH, HGHT, ST TFeAT R card
3o7od faRd 3¢ HATET AN o AT HICTAHY HHASIh arEqalecaerd card 3ol
INOT 3radlhad 31& OO T Yled A JA0Ed. AT fdeel slea=ar reor
T ATATTSIh ATATHhdd AT FHIdT feadrd.

fRfaTToT AT FEeT HATSUHRY 0T FABRUM S oTeT 3Tl 3§ o 0Tl FgUTSl ST0]
HTSTAT aTEdaTclel ST hRAMEIET SUBHICH ReAT Tl Hcelell TITH FATIRE
3. AT Hicslid ATHIOT ATl HER FHATSIcTr FIRATET S TROM Alehifciehr o
AT TEHAT. ATl SehR TROTE Fee0l, FTHT FATSA TThrd T HIHTTTR
aTdTa]oT, SiGeicilel ‘Gl 9iélel  fiasuen, ‘AHAIIRIT [Hasvue AT 3HTeredr
FIBldTT TcTeT AT T TSTPRUTAIT O ey e 3Mg. 3sT JrEor Hremdie
HAUTH AT Hell deelell 3R, o USHRUNA fhdl THT orel e, 3w
faerraTar HWaTld STacs<l ART FEUTS TSThRUT 31 ATl A dlg olelel 3Ty AT fSad
=0T A7 FHrEET 3HTel 3. TG Fleit Frear IO Hgalid SATTATOT FRIEIT TR
TEUTE FRAFUT el 3T CATAYATYY FISIT A3 U Alell AEATRT, HTolg GAHE Tieil
JereT, {dig MU T ‘Higy 31eMm Fea=ar fofgear mgd.

FBET TIT AT AT FHIEad SgStel HHATSIC SeHcledl, Adhll Haldld GEER
3oleh TCHh el I AT, HEICATATT RIFUIAT, THUMEHS HHAGH, ArsAdT,
AEpider g AeiUleh Tdadid Hdehcl] FEUA 3cHIE AraROMAT W] TddodlHtTer
Qer-giedT SIffshdl, FArdoue AT AT STeY ISUAT T el ST AT Aisell
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3Tg. I HIEEAAT Aol FR ITed Ueh arsHAT d GET HIATTIh. Tehl Slofell o ST
qifgcd &I aredare fORwTs HAET GadId o ga@=ar dIefelr drATSeh d Aeiforn
gergrar Fardiqon, Siffehau I 0T el 3¢ d gl fAAd: ARHeedr gATsT
MUY =0T AT 3Tl 318, ISiel ITaH ATEAT Hhadd AT Hicaredr Hedlld 51, arged
ATl FEUIAT “VoTel IAH AREAdIhs FHIATAT A T TTHd FHdJ gl gl
YU UIcEEhdrd e USaUIl #ieedl &Xa”.* oY AT HGeredr HeHlde [T
AT YT AALT Tl HUIARA 3Tg. o FgUTAT Tl AR Sf & olEeh e 3ol
AT AATSTT Y1 IO TAeNfdeh 31§ HROT AATS Tlell HTTAT HAcRedT GaA
3o fae=ar el Sgote TATSGT e 3Melean TETRHAR oI GATd sifceh  3ATTOT
Fefrelier 3 3Teel Saer”.¢

‘TUThe’ & TSl G T hIea) FgUTel SATcIedT g feivreageen Irdehsr guy
HTg. AN HATSIAIST e shidled AT AT HATEIAIA il iolieleh FGRATA 3Tl
fABTUT STIEAT T FATITIEAT JTHSHTT TSI shol 3R, IAT AT Pleaell TT9d
3eleh JRERRET olsTel 3. 008 HTell e T rehleHar qREFRRET UIed SiTel
3TE. IEJA Hleadid il HANSS Friehct, afd FRARIT awor U, afoa yrearas
Iy TAF0T THT STSell el 3§ AR GEAT STofell ST HGS MoSTel Gfeidiam R
Fufed ogT 30T HOY & AT HAAT feell cATciiel qfgelr RISTomr geeh STofell s

IMaTdiel AGRASATAT dlleh HUTCd @IFdd INAhAlAT Al T Gdld, Iredr aard

AT TeAT TR AT, IR FE BT, el IO TWHR 3T &Tefa
3Tg <ITAT AT IRGRIET gdid A RIF0T 31Ter 3117, AT Gield d91 3ToTel AR
HTEAd 3R Sfcld 30T HAuliALY Er Huy el 3g <A1 O™ areada fasor
JEIT ISR 3TEBd.

TSlel ITaH I AUTehe & Ueh Hgcaqul higadl 31, AT HIGeRIdTel oAk &1 HHehTollsd
JIEAAT STIUTRT ek TGIST Hidad 8T Glold THSIAI AR Sididriel 3g. IT Shigedeam
N il ITGH Flell JTHT HETA BIEAT DA gfeid Sl g:@, carer
HROMAT UM STGEAT ATal MY Ul g, AT Fead HGHIT AP HidToel
FEUTAT “UTHIOT HTTTATeT Efeld HaoT HOY HIaTIT 38T o TEIRIeAT HHS[A LA
fiehs TSt a8 Yehe AT, FEEEHAT JAEOTAT HOTET HARTAT, IMNSIT
TIAT HHSA HdedIAarag 31for Fﬁ%ﬁﬁ?ﬂ gl FPREATRIAT § dund fAaeom
STl 3[T Teh QUGB Gisceplsl AT HIGeRIQe Tehe Flal.t o GfSd e AT Higsy
fawlr =gourdra “ar Shaerehs, I Fear, REMAT 31 fqurges 3 gieehlerdsT drigel
ST, AT HATEfAATdA Faes ddadEr &2l od AT, o 3TcHIRETOr 30T Riqerar
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ares § ShaeT & 31f8s =g 3o waie gl & {fAeT FERm daredr g

Sl. aged IS IFeA feHd. O FUIA ‘Gfdid - HAUT WRAS ol dhad

HRASINATSAAT gieeahlsllde I8 =ATel, d¥ AT YA Y& drEddidel T S 3T

T faaR .t UhuTe AT FIGeRITAT haedlell Tere AETredaed d HATSTeAaEAT

giAtel Fu T F0ATT e 3Tg. TGHTHATO AT S AiAg! cAredT ‘FHisedl

feer a1 FEEia 37T YRRTAT SATdedaedr g RigToregaedr aredfier v For

THET Efodareara Hesid el e,

‘T FBET g TS G A IRIFT I Flea-ATIe Fadr e, fJwg sqey

Y ST I SIUTRT Hicedl. TEJT HIGaEAT SheedTail Ta@rer fafse qarsr #egeT

wiiAffeier FauId THUr Aldr HTEdcarar, carear Jorar MY J e iGadrd. ar

HIGSTAT ATCIATA oWeh Jolel ITaH Aol HIGeRT oIEelral Teh HETSI Gl T AT

HHR el 3Te.

Aeny

?. Hiiged 3MMUT HATST I HIY HAT e !, AGcATo FASTIGA HE Al
el 0T AFTT AGY, 8 deveal fHeHid IMTedTen I |ieT Tegeriaerardy
fAaseredT Il AWHTAT AWATT Tl JeId Sl

. ST IGH AT JIGHT oW ey THEAA ATHT FATS Slidel TR feHd.

3. YAek AT FATSTHT 3M9el 372 IS AT SIIEAT 3dd 9 AT AN
FaEY3add A Faa: el dfrseaqut rdegarar AT STAe 3red. dmard
TEUTAT ATOTEYATT g A dcgsd R gewmyamt & 3rdcgaran sRRT 3194,
FFcyardar a1 ol fUR RUIEARR $RUT FOHFT T arfgcar=ar
FHIETEIT e FHGRIENT GiSeahllds Afgcdshard HoddAd=l HIUIETST i

Y. HATSTE 3T GRIEAAT Sl 3 AR AT FATSTN Silde] Fegdl Hdeigsl 3
3 &1 FAcUid ARTar. a1 aRIHFAI Tolel ITad Il Hiead or@elrar faar aldr
AT {AT FIETAHALY FTHOT FATS SEATAT 36 IR sqagrra f==or
g eforg @At Siaa 3o 3R,

. TSTel IGH AT HIGSATEAT e ATl T IHTed A Hfged HAGTHEHTT
e FHteTh fgTaeld de Il Alselell AMgcT g 2T HTd MO JITIIel I I
3 &1 TAeHid caedr AT HIEE-Iiedl AT 3ugeFd Sl Astel ad el
T s, $TSRHANT, R0, Fsd, dulehe AT HIEaIHET AT AR A d
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AT HATSITCH TEdd, SNaATdYeh giteehlet, T FHTSIA g, YT, HHEIT, HER
HATSITAT AZRAR GHTSTRS AT HUETT, HTSTel 19SAT AdHId AT ol T
AT STRRUNT 3Sholdll ATHIUT FHTS, T AT Hfase T WO ST
TSUTRT 37STufl TTRATETT AT AT |-AT IMSET ITaH ATl Td: STdded Uligedn 3Ted.
. HICBIQY T ITEUEIT IREAT ST IREAA TGF Il Sod Slell I e Il
SATFIHCATT SISUTHSUT STl AT HATST dTa’kd AT ATl Ycd&T ST el Ulfgel
d T 3T FUIR §id 30T shelfd AT Eaedddqer™ caredl AT Hige=r]
A gl 3rard.

. TolT I19F IIAT Pl o@aay JHUT g afod Iifgcardid 999 @ gRome
SroTadr

. TS IEH el JHEAE &fod FATS RF0T &l 3r@el ol aford |rfgcamet
TS HTg HRUT APR dealT [dgie § Glold ANecaredl hegedll TR gcsh T
Plealld Id AT R AT 3elc Hevl, TG, HIhl A=Al o SiE Hdeard
feaa.

Siiaddr [AATOT FUIATST AT ATSIAT YATINT dcehlolle] ATHIUT STelid Faigrered
HISIT YA 39S hel 3Te.

fo.ToTel IGH  ITAT HIGH WA SThCA HASI[DBH, Al AL, Hlolds AATS .

YA oIGATT FId SAVTadl AT A ARy 308 &l o g IRumH quge
d Ta: FadT Hew [AAT aaEr fGaaa

et :
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¢. AT R, ST Freadl: Fear fGam Wefer gahmereT o0s  g.2¢k,

Q. e AN, HIigedral 3wl Fa&T TRl 29 St 00¢, . ¥8-¢9
fo. T UfSd, ‘PIEeT HATG', UGHIYT TehIRIe, ¢ HIE 008  T.2¥9

22, WIad arged, 3f, 7. 6
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HIRIA :

MATHT  AhEEpdlciel  elehdligedral el HTedduRol 37, TNATD
ArEERAT IR e s2ar dyeer, Affest S et &, T wEoliAm,
HCHT-3TTHCHT, FHEHATT AT, T SAaeT (eS0T, Aol AIFAN HEhell FeATGl
TR haraT SIeTal. o AT FrsaRey a¥ dicIfisirer Jar glal Fole I Raees
AT 3T, FIET Fl ARG TAT glcll FgUT HHGH UHT T UTeilel HIBMIRLT
fewq, aHEd I FATSIhgSedl AV A HEhdT Aledre CGad. Si&oT IMHATRET
STEIUTICH FERCATT FHT IHMeqed A, R 3TRHS I HEpAT YT ez A,
MATHT  EEpad dfAIScT Fgurel Yl dihasg Tfed  ddcadid Jalel
HcHTASSA FIATAT TGS, 3 HISHISAT ACIHAYA T FS BICAT ACATHY TUTfeAeh
aeddl oTodT SiIdTd. INHAR §eg d RIvTs TATdlel HU-3c8d 3cdTgla d fafrse
IRUIRE Jeudldl Ao shel Sdid. [AU¥hEed SUAT clhlcadFmed  AISATIHONT
SNhald, ST, dlehelcd ITCT ARG bl yaATT BXde aar. MAdhT
dlrdaTfgearar faar & 3cdd Aue v e A1 MUl ollehedr AT
ARATRATTAT Tl JhRTAT dfrsed 378a1dell Hed.

fawaadY oreg :

HERCHT | NhATEe | SehendT | GacddT | S | ST | TEATIeT.

HERAT T HeheUeTdl A Slidellcilel Tl HEE AT, TSTS Tolel HEpeird! saredr
QEICTTATOY hell 38, “Culture is a complex whole which includes knowledge, belief,
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art, law, morals, custom and any other capabilities acquired by man as a member
of society”. aX@s, T., [0¢R] AT SAREAYHTU AU HATSTAT HGET FULT HUTGd
ool AT, F-I{WRT, Fell, AT 3. HIUCAE! &TAAT ¢ HI HEpell AT Hehodsld
AT, Tcdeh FHGTA HHGICHAR Uh UICHERAG! lad 3. &bl &
Hedg el d dlfcashgsedl FUhIicd IRATId Bl 3d, W o §IUIR d&ol ¢
AFAATHT 3, o HHAMSS FIAGER o gl dlecdl qAeaoiT qAEaids
3CHACATY 3Tedel Ad. AT 8T Wl TEpIdT HIT 3¢ T HeAgHAT JfFegerch
FEUT 3907 T faaR Xl Ahalecdd dldhoiiasd, dhraR, AHAISH $& TRl
gcarer Tidfds gsde 3d. disharigcard Jfafaidd glomear F&hdlell diehaEhal 314
oo ST, HERATHATO dlrEEehell Hehedargl AT SATeh 31¢. HITd! TATcTdgRI
fAgs, dhd, &, 9ur, WO, Q-Ave, gu-3cdd, gu-g:@ gdd HIvArd Hend,
TS GEPR, HHAE S HHgoGA Tceh «ieh{-i{-qu'id HTHATGATd. 9IeuTa], .,
[R020] HIIAITEReTe HEPITTAT SATEAT WAIhALET, ThaRATH T FAT-TLRIAT T ool
G, /T FelliAed, e o, difyer e, AfAdmisan, seer, aadt #ed, deae
fAageT HEhdT g gid, FEUETT TUTTeieh SlhdAlTd, AT dlehdTged AMOT o el
HH AU Uddl a8 AR IRy, FASd I Tl 95 Aehal. U, S,
[Ro20]

NhhdT, ohhalld, ooy, FgON-IFIAOR, HU-3cHd, &I, AN-GOU A
elTeRTTASehRTeT ollehfEhcllc HEedrd TN 37Tg. 3aT. dlehalicl fohaT efdier §OT ScqaiAs
FHGHATAT AL 9T SAATd; AfaHedrl WWRT el hodl STdrd; urfde faefiar
Hecd WIS 81d, FgUTd halfgcdredl eaR dlhdEhdld Sidel &l Id. 3. fieg
IATIHT FgeedT SIUTAT oiehalicliell AEpicdeh Hecd 310d, AT Sehdrigearea
STAUEhIcleT HATSTE WiEhideh 3@ @tg gld 3Ad.  dlhargearedr 3saras gal
HETIT FgUIATd  “SNhdTgcdTl 36ATH FUTS TEhcedT ITREIOMAT 3180 378,
HEFATT AAT T BTN 9Gef T4 3T T Feelid HRET0T aX o disdreedrdd
PG, THUT SEMTciTel HIVICATE! FGATAT ATArAT AfAa eradidear carean
W, Atal, 999, IRR-TUr 30 A SellldShR @HsE SAEar Sedrd
IYTHRTAT AT ARHTGATDS ST oHEI.” ETEd, §., [¢0b] TRTASS Blhal3T
FEUISTT  SIRATGcATdl HehoUsll HAWYH HHTSRIET d HAGTGES ATl AT
faATT Srell. FgupTa O elledrigedrar eI g1 ellehdEharal A FEOL
HEDTdeh ATGET (Foulel FUMUTellsll) AT HATale TREAT HBIA Sell. IHH Fgeol
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ST &1 AT FUTS HERAHAUST hdes Asq FIEA g1 (/FoFaiv). THord
HERATEAT Tl 8 e AU Hgeard! A IR AIsSdrd.

ellehehdT 8T SIhATRcATT Ueh Hgeaqul HIET 3¢, ‘URUTRe HEHdeh HTRA 3rfelel,
Alf@® WO Sdel el SO HAT FgUTST dlthehdr ([Aegenien). cierdTigeaTsAToT
ArehehaTedlel FHgATHT T FHEIIEIT 3r#d. o Alf@ed{icar ver Adinge ga=ar [Udss,
ThT LT fGE=AT HIYhS, UhT HEhellcled GH-AT HEhclIehs TshiAd gl BT, SaASTHE
AFHATAT Blhced Y FEUIATd. dIEdides ARG Ahh AT GIURT Icdd I 3718,
HEh T HINICRBR b Il o “HReT STl SETceh AT ASHAT Iaise
gl e, ARG 3ATHS THTR HAS IT “dihoildadd Alfe WRA aradd
3Terelr 31l T, foar IMUR wEir UAgifds e 31ad, AT Alfgsd WwHEsy o
TIET qUIIT SEdeel HED fAeT gdedr FEuTdia” el Samde SareEar Fell 3. AT
SITEATE EashdT & @ Wagifie geaay 3muiia 3a 9 fad wawy ¢ #AlfEs
WA deeld Sid § IS¢ 3Te.

cllehehddl 3Tadeh JehR 3MTGageT A, Sadhl/ GIIUTRYT, ScIhdl, GAhdl/ ITEATAHT,
SIeehYT, dRPUT ST, T ST AT 3Hcdd Yrdlel I AT qUThAT 3 STl
FEcol SiTd. 3MMieHATar=ar urfae faef 3o AT HROT 307 31 daawdd 3wt
Ad. g 3coqell g fAarer Arsisy Sl gear Jfor Sadrh auie A Adid. A
FUADT gcaAT Ul FIBd A gsedqT 3Med 3T Aldel Sd. AT HYATAT
deafaaRIET YRG! 38!, g8l YR UM sl fohar 3meari@sr. a1 #Hif@sw
WO TTAd TeledT 3R HATT ST IR TErel Cfdgf@s gear 3fd W Afas
TWRAS AT FIFT Teelelel 3. T HAETAT FEUIATT Sadenl AT AT Fefdeaaarar
(Polytheistic) STHEYGTITITT SleHeledT 3Tgd. dlehls, H. [2183]

dAlheh el SahdT, [AYs, Alf@d FAT SR HaAd oAdl d6Idd Jd. AawT fadr
ATASTALT ofeTTd AT, AT off SahdaR IMRA 39d, o #AIfGe W areld Mool
3, dET 3eihel df [HYUS FUE! 3d. 90T HAUUH Alhargcadre fad T g
SITCA of&TTd 807 HTGedehdl g, HRAT TALISRATAT ARNGT a1 J91d faegary &)
fafgera, “smuer Shad, 3maR faar, 35T, &, Aur-3cdq, fatf, a9 3. a=areegd
YT FATSTT dRd 3nfor yafod a1 3/gard. a1 3 30T guiagl 37g9d. a1
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AT T AT e Gl SIdl, AT HATT [ALISAT FUMIL. I YIoTded
2T 3raa. T € Icg F8d T 38cger Jad.” W, T, [9¢E]

o= ST oA USTHIST 3HeJHaedT, i o 31 oldel, AIe HE&gardy s
ST STell. FAc} HOeiauTeh ehelel ST dled M0 &d Shedadl STod STell, dTHY
srufAe Feeiauds HATHLY R ISl 0T ATe [ATTHAT T Sadehdr™r STod STel.
faeTafea™ ar | grermuil SeAspE 3. Hewrgoear Ad [ALIHAT g1 as=n T
W 3G, R AGTEAETA Hol JIT ITedqT HAS ol HEGHATN TsSelell T 37Tel.
Aeegr AN, JUvw 7 FUE WuIR FA 3EY deATET Hd 3Edr.
Hianferergsedr gy cradlel YEAHEY 3Heishal AT et Ad.  (Faeaepre)

MATRT  ehereeeh WW«WWWWH@ MATRT
AhATH HEh{deh Siiasl AT FHEE 8. MATHIT dAlhaEharam R e
ST TG, %fﬁr—fr ST erATeler oteh, T TGONHAT, HGUT-3{UACHT, FHgHATAT
HIGEAT, T SNAATISal, ATl AN FEhell ST fauR Har STl a8
MATHA FSARYA o qiafet a«r gl =goe AT Roeder wedffy, el Fe
HTEIRIGT HAT BT FgUT HAH GHART T Uil Hraags org U#Higr aamgd
A HHT WHATISTRGSSAT AN TR HEpl gl Gad. gfaior aederer arfarone
TEHATET JoTd 3TERA Al X IS 3T TEhI FHT et Il IMATRT
AhEEhdrd ARISCT FgUTSl SYUT ellehdefg TUMoieh dacadid Yoiel cATISoIqdh
Al AT AroAISTT AfIAYA TR FS BICIT GATAAYA T acadr faereror
HIFAHA JoTodl ST, IMHAdDI Begq d RIEe YT HU-3cqd 3
3cargrd g faferse aRuRes geudla Ao Fel S1did. [AAvaEd SYcAT dlelcaaiAed
ATehalicY, ellehendT, oliehocd 3TET ShHTTGCATAT AYehdl AT BT [GHAT. TMATT
ARaTfRcarar f[aaR g1 31cdd ST9eh 39T adl Adl.

TNHTDIT 3Uelst] HUT HFUAT AT YSIHIT g d AT T Saderdl FaedTd e
YATd. IMATDIAS HOT IHAHALY TAMeIh ¢acadrarl 3cad AT ATFdTars] AeRT
ol ST, <A1 Feunaar MY & FUATCHS 3FdId, Id [9Avcaey a1 oar &ar
SadTE HYU TG AdTd. INHATHRICA SadRAT AT VAT HTd T 3HTGasd
Q. 31, G Jfgofiet wUr. Meard ard Sfgulr 1 98y Sadr 3ed. T Feldl ¥
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g, I Y& Sadrar FAEL glal. ARSIl ARG, REnael o=RM, dodgH)
FBET, FAAA HTHTT, TTasa=r Raerd, B & gaay selell Fgoar 3R )
AT TehAd A3 FgUTSl AT Wdoll. AT YAl T IEIATRART 3Tcar feaa.
SUCAT HATSTHARN AT HAT THEY SHTeledT G, @ IMHATRIAT ATHEEHATHED
THEIATS AT Hewd 3. AT fdeg, dacddrd JhR FgUTST HEhe RIS e,
IATHCTCT, dAlheddl, AFdleddl ScIIEl. IMATPRIT Tcddh cdcdddl 3cdd HIGRT gIdl.
I gUel #Er SHElcHd IRUIRS gHdlal AlGAT Uled IR 9sdrd. fRReEnadr o,
TSI 312, BIACITIT 13T, VTRV RIMRTes1T, YSURT S8’T, STieTdendl IeATel SATC)

TMNHATDIH STACHATAT AT AT Gacddrdl cllehehdl Sadelell 31TE.

MHATPIAIT T HIhUT YeRdiT Ush HgeddT odlhlcdd Fgural fReraAr.  Rescag
TNHTRIATST IHET AMAHEY fATdEr qeiclsl HGRT §idl. Ycdeh IMard ReAlcHardr Teh
ST et . 3aT. FHOTEHIoT e RI/MNTe=IT T 3cad Rerearear I8 I g,
R AT 3cqard e TgAeAT RRIET g degd $1d frsiaer Sirar. dr and fageara
HITATEAT A Fioiged Fa7 RIgser siar. ar e e sreaf@er 3me. bt ar
3cqard #or T R USTaaradl et JNMUTH S & 3cdd HUard YogT oar RRIT o
T USTAT A3l SNSel STl 8. W] Uehel o7 T 31eell seof STeardl AT Fifdldelr
ST, o R €Tl o S[obedlel 3cHaredl I7 YRUTR GeHdiALY g 9T d¢ Ysell &

hdcd ATl HcHebTell dTeld) oflgel & el auATd A3 oo,

MATHI ellehenrUTeT ARASCYA FFUTS SUAT HAT HEI0AT Tealll TeTAT HHeATT TG
Id. AU gd SASUAETST HE HET eI AR Hrelen fGge Idl. TMHATREAT
el TG Gl JehRTIT SliehehdT 3HTed. Teh GUIUTHATAT HGeT 3TcIel GERT HTATSIR
AT THITE Hodeldeldlel Holelell. IT Elegiden! ATATSTR TEAT FHATARTT cehehT
8l SUCTT lchalldeird &¥el Usdd. Siiaeidedral JHR UMY, deasrer Somr 3l &
HUT . AT V&, ¥, &ad, agq oid AU 3HdTd. HIATGTh HATHET AEPicieh
SaeTa gl gsd. GO Shda MR AT FHEUAT dichlolel d faH=m #eT Fguge
qiffidear Siiard. It 30T shae AW gEemddta AQ. &1 3idiEey ar
HFqoadedlel AN, 1T Hgludl HEFUATATST T JHIdIeeH Tl . Y J&ifier
3733 aTd FEECY IMTSITAT SaaATd UI3H YSUITHTST d dl YTTuITardT fAferse ofidherr
AT ST, IR, FBATS! AT FIET FHEIoAT I fead sTelel 3. Figl
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hGIUAT HeFc JETATST T HIET Webel STehlell INIIT AT TAT 3TekeT AciTel. Hgrofr
AT 3l 0 T |ETOITET qeyd I 3.

HS MATHY HEHIN T SThATATOT MNATIHHAT & TRRTAT [FHTOT heare AleTer
ST, GRRTAT HEATE Faredr Teht RIEaR 389 g aiRTA Heggldd a1oT |gell @
%mﬁwmﬁiﬁmmﬁﬁw%ﬁmﬁwmw
Gl ST, AT IMHATHTET ST HATAL Bl [AATT: HlhoT, Follesh, Joa 0T
D AT Jemr Irffaor QTQ;TIIHFT hodTd AT c‘dehaog{-n{ 3TEdd. AT, &T., [008],
R AR IO GoAqdl IV gdls FERl Aicd glal. I ol HEhll
e gidT @R gids HEhdl AT, cAHS TNHATHDT AT HTeATT AT Gloel
HEHAET ARISCY 3MeddTd. W It 3l FHSTeN TR FAEd &1 I SArehiea
3§ T IMHATRATE! HEhfdeh TSUNA Il Hewdral dlel AT ofald Id.

T IMATHIAT YAk TN SAEATE Ueh AT AIsd. Hianfersw geear Fasdd
AT IMHATh Gacdaredr AR ST Il AT IT HAT . TNHAADIC
e 3regsar, sfere arem TET APrIRIAT FAged 371¢. TGRS dleld 3Teled
JAUTT TR $YAT FJST HAd 3Tl 3Tg. Sgarer fAediear sraa meanfaer, e,
GARAT 3G IdTd. USUT aMMaTd GEATET @M Yol dhell S cATHART Ueh Gashall
giate AR, USUIT HISRERT foTAT exadt Alear grerd Aoy shell Sid. odr IET
I aRer ATagelt AT g dY el areldel SIidld d o7 aleredT areer fad 3rfeear
AR SR HF-9d IHHel a ol ATl dEdd d §F T ase Herdie faarar
“SATCATT T AT 8T &6 Hgel” d #Ack oIl g HAEON 3HTg, o qOT seel i Herd
el ST, &1 9t STedeca &a ${deTTaT alaT Bdeloll #efd U Gadld SITUATHTST
IR UTad Feoll, el okl HEIA ATfaeh T IUfEId 31T o el S,
d Sedvd & & Agied & =Y H{d 39did, degl ¢d Hded Uearansl Al
STYUATE AT Al Aol AT S3cb Sitfelel QI o 3iSiel Aol 38, AT
AT AT FUTS Sicgl Iisd AT 3T 8ld, de@l Il § HAfel STUvIR SJaragRY
gcell glcl, T 31N 37 Bl &I O &3 ‘THT TAT d UHT dTcdled’ STerg gid, 9or
SIegT O S19d 8l gl & {GBATY Ul Hiasdrd F U3l Rl g AT 31 dIeel
I HhIb STl d d 63 dUd AIgel YA A I J S3a5 ATolg! qaT 3. Fgueid
SegT ATy Yeaaedr fearll 3ucar Sddrdegel Yo faURdr degl Sax amad ol
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HIAT GSTITAT AN 3 dTd ‘ST  &ar el &l 3 ool 3Med. Tk 37
USULTEAT Selid FUTS ‘SHAr g gENT Y Y 3aT 3 FgUR o ey ddrel
AT 3HSehael ATd LA, ATl G3 SURell SIF & ATEId HRUT AT HHST 3T
& SR d AT ax IS0 mard HTAT FHT gUR AR, T O el Nid .
o AT[FATCATS SRA T GIUT-AT ARIcHar 312 Ueh T Fiffldell Sid. BR BR
auiqdl SRA IT IMaredr el AHIAEIS! STeeAT e Jaehid! AT Aalcilel wlehiel
oI HHST IMEeAT TEIUMHIST §cdl Shell. dAck A Alddigeh ciell ATRTTATATS!
AT TS SATelay IMAhATAT el T SHarel §edT shedrd &ild 3T, Fgoerd
T 9TaT WAREd FEUR AT Al aIasT [AIFETeT ARIcHd HIeRT shell STl T
I 41197 FEUT delaNiel 15T {o¥eiqel ARUATT fshar el ST

31T FATT HAUT BIST dATIFATcilel sScfehl AT IMar 3. Y amard Jirelell 9T 3HERTETm
FGUIA Uehl TIgTeT Holrdl Sl ToIeal HISTAT Sehaded GUATH Mol AT faedr 3mserm a1
MSER arger AETAT fdel @OT amaren M feelm Hr Sdhr A1 AT Fofra fewuR
STEY. degT AT ATl ETewe] MG I HIgel (e AT T AT 3feieh auielr quf
IMATATel @iteh ISl SIedTel I HIgeT Cehc] HTehd Sclehl MTATeT reel degl cdiel AT
IMaT A &I 3Tell, A ATl AT deer T MY 83T foar M ARl edraard
argen g faear Hl HAsiedrd Al a1 AT SiUvAId 3. 3RMYSR IMHTDT
ITHNTATT T IATAT T Tl ITUTRA 31aieh AT VhiIlT HSATd, ST Idrarel
Fagotaarell et safas ddtr 3raar. IRE FaUadle Sadiardl de Som fae
et 3rdrd. dehcadrard! fafse ggudiar &hel SO 315 faeh, afdee ¢ acad
A, FUTSl AT Gadiat W8T, 3Ugd & 78 FgU el ATl 0T § TATATT HROT
3. WA, ., [R0¢93]
MATHIT TR T AFACTA 3Teded Ad AT bl HiFAHTEE Gorriaedr el
STl ot WA AT e T&TUT Hidl 31T HHAST 3. AT SaaRiedr gl
AP FAT, SARAT, JTEIATAHT FAfeld 3Ted, ST Y el INAdHIAT T
STATCHaTel 3T, AT TTeld TeledT FUT JTEROT YT HoJST SHldl, Tl
YT SNSUIAT IMATRIT cllhehdT AT IT THATSIAT W 3 Hohd Ycled hI Ol
3Te .
fshy ;

MATHIT dhdATecarar f[Aar g7 Jcdd 19 379MTed il Idl.
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T IMATHIT bl AT YeIHT Hgd. Il 3Taeh JHM T sqfash
et searar Fegcor g,

Teh RIOTHATT HE3 3 felell GO AIHTTSh Ul THINaEA Hedeldeas
PeTelell. AT Slegidehl FIHATSI TTAT THINAIST SNhehdT &1 $UAT dlleholidalra
g Tsad.

MATRIAT T IcHATAET TAAS acadrar 3caa 3faey #faddsras
HIGRT ahell ST, <ATd FgUMadrr Md g HUATcHS AT ITid [a¥cdled
AT T &Y STl Ul Teded Adlld. INHThIAT SGaciehdT AT TehAehrefl
Gt AT 3Mea Ad.

HATCHITIIgST TTelcd 3TeledT WATT 3TeR0T Sl HIST AT, T €T
SSUTAT MHATRIT Alheh T AT AT FHTSTAT G 3 Hohd TSI hI O
3TTed.

e
2. WS, A, TUS, FICT ., FNEATT GGelenes, HINIaHh TN TET,
FIGBIYT, 0K, J. 99.
R, UICUTHR, ST SAIA; FNEAT 413 10T GEIA), AseIad YHhIAA, 9. 3HT. FOEIX
R0%0, T 220, ¢¢, (8.
v HETAd, G, aFElfecaTdl FORET, aYETl SR, qOT, $]ub.
x. Iolelent, IS, alfFe GaHT, Fliecsicel TR, oI, T. 31T, R34,
\. W, 9. &.; THTH TPl 0T Fepcl, TS ¢, AT HEITGT Th12, 1008,
R0,
R, TAATIR; a7 FEPIAGE, TeHITUT TR, oI, 0. 3T, 082, . foy.
o. W, ATy, IRAT Aegrar A@Nar, GHA JhRI, g, ¢_¢E, J. 3.
¢. ATRIS, AYR, RIS P, Aigcd HicHl, adl feoell, 008, Y.¢.
. OISR, dRT;, &PHHAT Bidee, hitps://marathivishwakosh.org/18018/

9.0
GES
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AR :

AT AT STAeAT STV RORHY clieheedheire dfaed et 4d. aiHcdehld B0 3cdd
OT ST 7 faSRATEr 3R el aNedre 3c8d 301 ST § AT HHey Fieshiash for
i WD Tl 3ed 3 S0, 918 YSUr g1 Wb 4T $aved e f3dien,
dafior, 01 (Wr@e)) INTOT WAL IS I fTaR T et AfqeTdr Sorad. I
QoM fAEiiFeleT HIEIdeT SRIIUT STvTae.
a1 3raraTeT fAfATT Tuifae e Aerwd 93 9oger fAderonear ar s fafder e
BT, TSITEAT STl dfRIseed, cardt Wagdsdh  aedspll, g&ard, fahr AT Aiepics Hgea
IT WINSEAT dRPBA 3T hell 3TQ.

FERAET faaR &l TEhcll &1 Ieh FASI 3HioW 3e o orear Siidelell, WO,
hell 30T HHATSS HedHed Fidfdeld gid. Feparedr fafayr saregiatysT faa g
TIEY TASE gId. HEhl 8 Thebcl  $Tohiodlciiel WOREN HIG el of ol [aehiae
BIVTRY Sliaeideticl 378, AT 3PAET  IMNATDIT el Eharal TR FUHAT: 39 e
TS, ellehdEThal & FHGTEAT Hb HSErar {97 317¢. ollehdilc], olichejcd, TORT JATIOT HoOT
FieaR AHEEhcl AGATGAT Y& Vol ST, ATHT AT ST ST WIRHYST elehaeacra
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dfaey fege 3.

INHATRIT BV 38 30T 7T AT AT 31801 adlell Jedr 3cdd 30T 571 g adfier
HHCY HiFn(deh 30T e1ffies WA Telieh 38 3 SAUTael. § 3c8d $haa Ui AUl
T AgeA, FASIAT Tehdl, TEIRX JH 30T 300G I Tclleh Fgutel Hsdo
ST, STiSTaeldl J[Tel 3cqd, YSUIT Yeld, ARl §IUR Ulellcqd, ARIeieeel
IMqTehTer, fafaer fowhoft gIomR 378, SR, Iradl, SigaRay 0T dess ScdreT ol ARG
fafder 3cqa MO ST dedTedr AR 0T AEpides Shaeran Jfdarea amer 3wear
AT

3CHATAYE Al WRIT fossl, da-gadidege Heur 3o HHAfolh VR gelel ©sc.
IR JRaT, diddel, o, Telid 30T HercdierTa Aren GR@ FIH AT ScadTAY
HITOT ST Il fAGY. MedTd IR § 3c8d, ST cAIerar aREr Tsaredl JiEhiden
3BT 1T 318, 3TYOT o JéieT TAGITHTST STYUARN SIeTeeRT 3Tl Hardr 38 304
HTFGTAT dTed .

His AT 913" A7 fAwAR=N F@e 0T faeqa Aligel! [ABAuarardr veger car fohmof
3o A fEeaT. I AT ST, TUfach Shredn HeEell Befedn 30T Fegel fadieromean
o S fafay Yol Aoy wrsaredr Sl dflseed, ward Wfdee ardsE, geard, fawe
30T WiER{deh Aged AT W INSET TS 33ATH el T HareodT Ser AT FAvATHEY
AT GHdrd. & o gldrear f&adrd gid. Siegl SaaR SR g8 greddl degrd
T ST AT Bd & hodel. WIRGTAR 31T HHAST 37T 1 gladl Stegl qoIIor 380 gl
SATeY, gl IMaedT STRTEAT ATLATa®A Yool G degrar off glad qoiaor 38 gt & Tl
HTCURIST TE £2.30 ATeldld. ATeica] TAETATOT Gl Gol sholl STt 3107 a7 IModTehsed
g Ucdell SIId. URUNe Il dTellal 377616 3c8d HISRT shell STAl.

qe=ar fEaell aggredr S gRaTd @i, IS §T 3c8d dlel JEEr Wb . Asarear
ST feael HEArReTar dail IMdTcel qey- Hel AHAC Weddld. ar feaslr @eror 3nfor
IMGTOT 8. TET 2R aATeAdT NI Fgeor JATA. ASIGIT ST AT IMTd ISUId IR dTeldrd.
AR T AT Bl HS U IMGIOT HAdd. #Hd & Fedll el &
BT HUTT 3TTauT I, o QR Sholl ST, ITSATT FTETOY gl. STl JTATelal. IEcid
YT 378 SATEITAT TR JTelell IHA o IS Gdbredl ITSTHTIT 3 Hololl Sglad 3Melige]
SIRTEY ST, 399 SATAT SAaRTeT Hhshe & glail. 1 VTN 5Tl Irer 1S ol
¢IOR AYGH STAATC. ISATA Rl ARTUITHTS START IS HT(OT STATAT gerepraof
o Yecdl g U3 YBUIRT SauR U Ao [Abl. IMugrear siedlay alelrea
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TR AU AT & gd. WISHEAT AR TR I8 eraddl. Y 0TIl
AoTel IS TSRS BT HIddT STHAT STolell IGT FgUT T N STelell STHId
qed #R 32T gl dIR glal.

au=ar Gaely 913 mard 3Edd &1 R =it gATCdr 8. et 3Har O digdele
quTell, SO 3MOTATd. $dTehgsT OTdd Add. IS FTHAAANHAIT O3 I MU gled
Sd 3adld 5¥ 3igre Yo IS TN, o SMedlaR o e 33 AR, Ak S21
ISATT S G TGt ST ar 98T 3eld O3 STl 30T FR FAATHHT HAFeT
SadTd. WRd gldlehs I3 ATl FHTCAT gld.

INeTel GIOTAT aTgATdehr YafioT, 3o (AEe) IO WISHES TS Jre TR &l Fielet
ST Scdieh AIaN el Uehel 8ldl. W] Hiad JAeT GIOTRT STl ST eXaw glaredr dab
gId. Ul A 918 SPRIA STt 30T fAYA Y FgUTST ofgled ATcTaT s (el
U3 Wd Idd. #HIT o gddadr el fRa Aradrd. 153 iy tfiaar do
dae S1d 3o shear fRfgy Aefiaed ggameh gar Aa.

A AT GV I3 ST AgIGaredT Hieredr 9fRRETd gid. ax dafior 39 gromdr
AT ST AdTS SddredT URIRA &id. MFATHIA gomT fafay Scqaeed fEaamar yeey
TET Al 3Measal. AT HIes FEY BIVIRAT ISITAT ALY Al FATGL gidl gor
Yefiorear 5T TAAYY AfgTdr A FATAL Ucddh auT gl SIEGRT dITaded]
ERTAT f&ell ST 31T et 3e7s1d Uehreil Hell 32 fReTell. HiesAiel Afgelear #d, T
3farst a1 feadrd U AdTd.

TIHTeRIGICT BIVTRAT 318 3eHdlcl hlgT TeTel Seol SuTddld, Yehr et a1 fSehroft SR Waserr
ST, 3Tl § °leld AT 38 AT SA0Tael. AT AT SUAT ollehdeheirel
sl feadl, e, SauR, 18T, S, HHWS, W (Fehard 9of) AT s Fedled
IS Ao

MATRIA fafaer  Sieharerear IR=IRISR diger GREAT dichdrearar IR= e,
IS USUY g1 YR T $1%ed 3T TSulel, Usul, WisT, 37 drelerdics & 1S qsuarn
YR 3MTeosdl & IR IT 3IAT AR geer.

(. feeTm Arecd @i, . 3\ APSoM FHA, F. i fATTH ersH F. ABel Tl
TN, F. HeT GefAd IR AT fdegreaiel #gar Arfee=rare g Jeheq qul shell 3175,

TSI
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2. WA ek fasof; ANehaAR, el 3rehleHl HUTel qUTSH IMNAT.IUH T

R. BBCHTS IS, NHcTh FEPEAT USAGUT, THTTHATST TehIIT.TUH 37T,

3. Al JUN(Heholel) M UTell 30, HiG HIfged FehIel.HS.
8. 3MefeRy geer, M. SISARER, SR JehieleT INdl, TUH 37Tl 0.

S. FIAERT &1, & ; TNHTH Jepell 0T FERT, HEATG ThIAT 008,
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R :

anfearf@Et & 3o UE  SfEE W §l 3 WP, We-Ie,3Ed e 69 30
3791ET ¢ JMfGarT faeardeT & FROT 9= Si9Te, STelled ¥ G 8T off W@l & | ol 3l
Ja § & 3nfearey off v ST §1 3% AficIsRy & nfearfaat fir aRfeufaat i
TR & ATH ¥ qFd har &, d@s Tollg f Fegifadl & cgeim 3R Nfza
feafaat & aryr gy aif¥q, 3ufaa nfeardr e & R & TR off fearf &ar &
| 3oTh OTH dcalT 3 T @ Fgledl & Follddl Yl ald & 999 & Folig i o
3R 3TRAT AATH’ FEIAAT & ATEIH T AT FHS ST dear 3R Jay FI Tqse
e B g R g

rfeardr wifgea i raurom :

“3feardr ereg, e ersar ‘3fe IR Gy & RAae §ar ¢ 3nfe & enfegsd 37T Uy
T Y& BT Bl & Td ardll &1 3 THAaE el arell Al Sfar g, 37147 S 9Rey &
AT O e ar g, e 3 7 Hor arll A1 Hel Al A § 17° 3ieardr
FHEHT & T s S8l [Fard atd § 39 & @ 3ol Ha Siicdal dorare & &
3 & faarel @ fBR gu off Ted B Jfeareh el &1 e Shael quie: 93eRor X
MR gIaT § | & ofleT 9ATaROT & AT YT 3Helel TP Td FATST & AT GIEY
U4 g ae e F e aa @R |
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Tsiig Y Fgifaal A rfeardy RQas :

3meyfeien EEr Aiige & Tolla &l Hecdqul T § | SeTehl Hhgliardl Sl HUTEaE] AT
Sheet & FAEHT ¥ o g1 Hollg & Ferfedl #1 aRde Aegd: aeor &7 4
Trfetd g1 9@ A gfld, Nfsd, M, vd nfcardt qer $r dear a1 sifcafFa
ar gl 3 3if¥erer dgifadl & a7 nfeardy A & gFdfedd g1 doild o 39
dET H T gl § “H 319et 37 &1 9ra I § T g oI} 9T o fordr o fhar
&Y & 3nfearfaat & g @1 §| e 3¢ GAS UR § 3w61 fuRt # # e Aifeed
H T &t g |7

Goilg T faf@d & selelr # 6, Sfaerd dg, Ay JleT 9T g4 e 3SR,
I JHE AT G aRT AT T Scdisel egerd 31 g1 HRGAT & HROT el
B @ St T I, FHelt H g & Aleel & JoIRT GHlelel Heerad @l ieardr
AT T ol & v Afeey 317 Sohel 3T el o9rdr § |

Felell &1 9 R 39 Il AT & WY FHishs gl & Mfeardr & #H @ar o
3T Afearfaal & R ag o Wt aar a1 3T 3’9 Fig AT Jar A ST H
TEaAdTel o1 AR Fourell T ST & U Mg w1 JAREAT 9= glawr iR Fah
& T Goll @eTel Y& Far ¢ UR-8R Tl & W @l H A ST ¢ | Jieardr
HRATWT 8l & HRUT Wl Alfleh IoTh Wl HT HIHEST Hched HH Gl 3o6 g9
T & | 3HeTe Ifearddl # 4 $o 9l SisH 387 el o0 § d & T
Gelel # Holgy 81 7@ S ¢ | R & W 7se gl W a8 TR H Shigel Sfelr e
Y AT § | Jfeard U RIgehrehr I el Yoell AT 1 GTSd & I Al
RIeR Solrar &1 A & 9f RAgewHer T a) T Hier 9 Felehal A 7, df
3ehel ATATS Sl Fredl & GiSd G BIIAGT 38T g1 IUSA & HRUT RIgehrenr &I g
3915 St § | glell # 3iardy g 56 aredidehdr s gidf=fer aRk g
RIgereT 39el gelt Aas 3R uffsa & 3mifae Geeeul @ deed 7 FRel & FROT
HUAT Geoll I §edT T §, TS 38Hh gl & a9 ToAeholal g1 RIgHThl &l geaT &
IRT FH I & AT § | SAWER A.ug.q. uffsa &I e s & AT gacT #&ar
€ Wed GATSh, ITsllide gardl & $HRUT g6 HS 61 P Ulal § ey o
TaET T g § S @ Srer § | wfdenes &1 godar &8 deey RIgeHrer &
U HALAS Heolel faamsdl § 3R e & 38 | &dr gl

AFHASTS HGlelel T Ioasffd 7 fordy ‘sifaersT ey Fgell & S aMfa FHER,
eIy S AN & U § | shdd §rF gfdrd "@uer nfearfadt & arg § 3R 39 o
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A =T argd & | 38 fov nfgarfaat & fav 93 Tag e, Serel duer |
TSRt et & faT gfaeer ofaman Sirdr § 3R g8 v afg & g sl gelrar Sirar
g arfe nfeari@al ov IrdAd & 1Y I T FAER W g1 §| ST g &
ferarait, snfearfadt & e =A1Hs Jash el HHRT & TIT oI5 & fov IR Har
€ 9 30 37 3ellh & S[EIAAT 3R HH 9T 39 IFT H 1N AT §T 3 T
gee &1 foTg o 8, 36 & A gfod AR wiee o 3 @y ad € |

Felel # G@mar § T fhd RE a1 THWT & ose FAl, Aol ,3HE’T 3fe ganr
ieaf@at 1 AMWor fhar ST & 3R giew o 5| YT # HcAraiEt & @y Ao
I & | nfeare wATSl fae 3 @u¥ & fAv quR gInm g Ak 3¢ &u & fav
°Iceh AR 376 Faoll & IRAT H Iford Ge HAAY a7 1 g8l 31T giar & |
gl I I HAAY a7 ATHAT TIEAT & TGH H Fglell H Hgdl ¢ - “Ig el AT
& $T ¥vC HAl AN FT AW § HsC AGOT HHE, SR HR Sofeh @1 T ¢ o
3 i B ufafsd aAeie 77 39 FUd & ¢aRT AHAT I GRI fhd TR
3feard FHST FT NYOT BT § ST AT Hoflg o 5§ Fget & T fFar gl
UEJd FEET A TS S RIETT gadh & el & carr Ifeardr A 39
HRSRT & 9fd Fglell 7 T giar GEr a1 § 1a gl 3R 33 & faeey 3mare
3316 aTel JTfEarEY, 3eehl Accd el dTel FaT &1 [l Jh $SC TTEAT &RT SA &
ATa T yarfa 1 FAgeaqot Areaw e & § | RaT F TR AT 30 aiRaie,
AT 3R 3R 9o # Hehel §1 AT aferd g@Ri & MWoT 1 RSHR F81
AT & &1 ST g1 Tofld F Ueh 3R S st 7 e ¥ afia e, aif¥a, @ifza
AT &7 gge RRufa & 3R fRar &1 Sl J dei &7 [aTUmas, 39 X glel arer
HATT |, ANVOT e aTell Yonafd sgaedr & gfd 3meier & Awor i drer @ierdr &
38T YhR TNRAT AR Fglfd § Follg feardl TS & 39« R & 9fa
AT A 7ok 30T &1 3oThT oAcjed HYal alel Jar &1 fohdl Feh HSC eTaEAT GRT &2

& fow aras aras Ry fFu Sma § sasr aofa o i § |

sy

nfeared @A o Fuseler sfag dofld i Feifaal & RErh &ar &1 396 wgen
# 9 & g HUY §, TSI Seelld #7 &G § | 3ol Hlieral  H HUraE] AeTdrd
NaeT H FAEART T T 9O &1 Toid T Fgriadl & gF ARNeT & FRT FHIER,
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et Tm FIARY HRAHRAT & HATEAR F RSN gU &1 AT ARaT & 9fa dolia
o FEQOT HTHIT IReATEI glcll g1 Holld & AT Wiged H AT Siidel HT gL Tge]
faegAE g1 9ld, 7R, AT, 3nfeard, afed, AN, NSd, v, a1, go Fefr @
gAY IR Sad 39 Ferfarar 7 gARd g

Hest et ¢
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