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Preface

Al has become a catchall term for applications that perform complex tasks that once
required human input, such as communicating with customers’ online. The term is often
used interchangeably with its subfields, which include machine learning (ML) and deep
learning.

Developers use artificial intelligence to more efficiently perform tasks that are
otherwise done manually, connect with customers, identify patterns, and solve
problems. To get started with Al, developers should have a background in mathematics
and feel comfortable with algorithms.

The internet of things, or 0T, is a system of interrelated computing devices, mechanical
and digital machines, objects, animals or people that are provided with unique
identifiers (UIDs) and the ability to transfer data over a network without requiring
human-to-human or human-to-computer interaction.

There's an incredibly broad range of ‘things’ that fall under the IoT umbrella: Internet-
connected ‘smart’ versions of traditional appliances such as refrigerators and light
bulbs; gadgets that could only exist in an internet-enabled world such as Alexa-style
digital assistants; and internet-enabled sensors that are transforming factories,
healthcare, transportation, distribution centers and farms.

Digital marketing, also called online marketing, is the promotion of brands to connect
with potential customers using the internet and other forms of digital communication.
This includes not only email, social media, and web-based advertising, but also text and
multimedia messages as a marketing channel.

Al plays a significant role in every industry. According to the survey by Salesforce,
nearly 51% of the marketers are already using Al in the Digital Marketing industry.

Nowadays, every small and large scale is incorporating their businesses with Digital
Marketing strategies. This resulted in the gain in popularity of Artificial Intelligence. So
we can say that Al and Digital Marketing walk-in hand-to-hand.
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SELF-SUSTAINED E-TOILET SYSTEM USING 10T WITH SEWAGE WATER
TREATMENT PLANT

Dr. S. S Gurav
Assistant Professor, ETC Department, SITCOE, Yadrav

ABSTRACT

At present, the e-Toilet system which exists are operates manually. Seeing, current
situation of Covid-19 and Omicron there is a risk to use such manual system. So, by
considering health and hygiene factor we are trying to give a solution which can solve
issues related to cleanliness by using a automated system. e-Toilets are self-contained,
self-cleaning, user-friendly, unmanned, automated toilet pots installed in public places.
The entire unit is made of stainless steel. e-Toilets have sensors to initiate automatic

functions.

e-Toilet is a coin operated pay Toilet. Multiple sensors are used to automate the whole
system. The whole sensor data is provided to authorize person through loT. The waste
water from the system is then supplied to the underground tank through which it goes
for purification purpose. The major aim of wastewater treatment is to remove as much
of the suspended solids as possible before the remaining water, called effluent, is

discharged back to the environment.

Wastewater Plant is used here, that will treat the outlet water coming out from e-Toilet
system and make the reusable water which will further used for multiple purposes like
for Agriculture purpose. So in this way we can control a lot of diseases that are

occurring because of wastewater.

Keywords: Smart toilets, 10T, GPRS, Sewage Water Treatment Plant.

NATURE OF WORK

Automation is the creation of technologies to produce and deliver goods and services
with minimal human intervention. The implementation of automation technologies
improve the efficiency, reliability, and/or speed of many tasks that were previously
performed by humans and looking the current situation of Covid -19 we have to take
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some precautions to not get affected with the virus. So we should adopt the touch less
technologies. As our India is now moving towards “Smart India” So we are also trying

to move forward with this and creating an idea related to automation and cleanliness.

Also this project is aimed to contribute to central government scheme of "Clean India
Mission" where each and every citizen of nation is entitled to have a clean and hygienic
future. The project will spread awareness among the people about proper sanitation and
hygiene. The main parts of this project are, we are using mainly solar panel for
electricity purpose and this is coin operated machine.

Along with this it have some features like Automatic door opening, Floor cleaning,
inbuilt water tank, GPRS technology, Sewage treatment plant, Touch free cleaning,
Energy and Water saving and here no manpower is required for continues monitoring
and cleaning. A safeguard corridor panel serves as a screen to avoid disturbing the
public or the user of the toilet. The whole sensor data is provided to authorize person
through loT.

Also we are incorporated with 10T through this project and today, the Internet of Things
(IoT) 1s involved in people’s lives providing an ecosystem in which applications and
services are driven by data collected from devices that interact with the physical world.
The IoT concept exists in everyday physical objects responding to human’s motion,
presence, commands and physiological behaviour. So, in this project we are using
concept of 10T to collect all the sensor data of the system which will further delivered to

an authorized person for monitoring.

Also we focused on Wastewater which is one of the most important factor so for that we
can treat that water using Wastewater Treatment plant and can be make that water distil

to give to environment.
METHODOLOGY

A. An E-Toilet System
Since last two years, we are going through this pandemic situation we realized that there
is need of touch-less technology and keeping an eye on the need of new technologies

which are required for coming centuries we get to know that automation Isa big blast for
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our growing lifestyle. So by considering these two factors, here we developed a system

with combination of both.
Solar Panel

! e-Toilet System

Coin Accepter

Door Cypens

Crreen Lighis Lights, Fan ON
Indication

After Use

Post-Flush

Daia Mrom ¢
Tollet provided
to Anthorized

Figure: Flow Diagram of e-Toilet system

Since last two years, we are going through this pandemic situation we realized that there
is need of touch-less technology and keeping an eye on the need of new technologies
which are required for coming centuries we get to know that automation Is a big blast

for our growing lifestyle. So by considering these two factors, here we developed a
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system with combination of both. As we are going to make this system fully automated,
for that purpose we make this system coin operated. The initialization of e toilet system
Is from coin accepter part. Whenever user wants to enter in the system they have to
insert a coin in to the machine, after accepting that coin the door will get open and after
entering in the system the doors gets closed and lights and exhaust fan will turn ON. A
safeguard corridor panel serves as a screen to avoid disturbing the public or the user of

the toilet Will also gives indication, which will intimate others that system is in use.

As water is also main factor, so we have to focus on the proper use of water for that
purpose we are using solenoid valve. Whenever the system is in use or person enter in
system the signal through relay is given to valve and then the valve will gets open and
water gets supplied to the system and whenever the system is free the valves get off, so
in this if in case any user keeps the manual tape open then also the water don't waste as

water supply is off.

After using the system whenever the person wants to come outside the system then he
has to press the button provided inside the system. After pressing the button doors will
open and indication will switch to "Free to use". Along with this post flush and floor
cleaning will done. As we know that we can connect all the system with each other
through 10T and 10T is becoming emerging technology so to keep records of e toilet
system we are going through 10T. The data related to Water, Electricity and coins
collected are passed to authorized person through GPRS.

For energy conservation purpose solar is the best energy source, so the whole system
works under the solar energy. Through solar panel we get solar energy and to use that
energy we have to convert that energy into electric form. Solar gives impure dc energy
after those two batteries are connected which will store all the energy from solar and
convert that into dc. This DC will pass to the circuit which requires it and for AC supply
we are going to use inverter which will convert DC to AC. Deciding inverter and battery

size.

Consider, we have to use solar panel forapplication like:

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 4
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Equipments | Power

Fan 20w
LED 25w

Coin Acceptor 24w

Magnetic 24w
Lock

Buzzer 10w
Total 163w

Table: Details equipment in Watt

4 Figure 3 - O X

File Edit Vlew Insert Tools Desktop Window Help N
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160 T T T T

140 [ 1

120 .

100 )
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Power
(in watts)

60 1
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0
Fan LED C-Accepter M-Lock Buzzer Total
Equipment

Figure: Details equipment in power (Watt)

There are many ways through which we can filter waste water one of them is - primary

water treatment Deciding inverter current require: -P=V*1 163=12*1 1=163/12
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So by considering above applications and approximate watt required we can use this

Much of battery power.

1=13.5833

I=~14amp

Deciding battery size - Total load * Backup time in hours
Battery voltage = 163 * 8 12

=108.66 = ~109 AH

B. Sewage Treatment Plant

Every system has waste water which is not in condition to throughout as it is in
environment, so here we build a plant in which the waste water will get filtered and
after filtration the water will be used for other applications like agriculture purpose.
There are many ways through which we can filter waste water one of them is - primary

water treatment.

e-Toilet System

Outage Water
from e- Toilet

Sewage water
—_— treatment
plant

Treated Water Pure water

For Agriculture
Purpose

Figure: Flow Diagram of Sewage Treatment Plant
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In which there are 4 parts through which we are going to treat the waste water. In first
part the waste water is going through rocks where some solid part is removed then the
next level is use of sand through which the water will get treated. Again that treated
water will pass through charcoal layer where the water gets almost filter and at the last
the chemical "activated charcoal” gets mixed in the water and it get pure for letting

outside the system. In this way we can filter the water for other purposes.
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PATTERN RECOGNITION WITH MACHINE LEARNING TECHNIQUES

Pregya Poonia, D. Chinni and Rama Krishna

St. Peters Engineering College, Hyderabad

ABSTRACT

Pattern Recognition is a method which responds to various problems. It’s a
classification technique which is used in the field of speech recognition, face
recognition, handwritten characters and medical diagnosis. It’s a growing field of
interest from past few years. Several methods were used for each step of pattern
recognition such as segmentation and noise removal in pre-processing, Gabor wavelets
transform for feature extraction, Support Vector Machines (SVM) for classification, and
so forth. This paper has a brief description of the development in the field of pattern

recognition.

1. INTRODUCTION

From the past few year’s researchers are showing a huge interest towards pattern
recognition field. And this interest has created a lot more software’s and hardware’s to
experiment the theoretical methods. Image analysis, bioinformatics, document
classification, datamining, industrial automation, biometric recognition, these are few
applications of pattern recognition. All these applications follow the same method for
finding the solution for a problem, first they extract the feature from the problem and
then analyse it for recognition and for classification purpose.

The pattern recognition process follows three steps to achieve the final result. At first
the data is converted from one form to another such as images, words, voices into
machine understandable language. And this process is known is Data Acquisition, in
general this process is executed in sensors and scanners. After this process analysis
begins which is known as data analysis which allows to learns about the data and
gathers the information about the patterns and events available in the data. And this
knowledge is used for further process. Now the third step is classification which helps
in dividing the category of the data using the knowledge gained from data analysis

process. Basically, classification gives us the acknowledgement about a pattern by using

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 8
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some attributes extracted from the data. Then the attributes are assigned to one of the

given set of classes.

Although pattern recognition and image processing have developed as two separate
disciplines, they are very closely related. Image processing not only consists coding,
filtering, restoration, but it does analysis and recognition of images as well. For
example, from a set of given images it has to find out whether the image contains a face
of human or animal, this particular problem will come under Human/Animal
classification problem. According to a given metric the classes or categories will be
grouped.

On the basis of types of learning pattern recognition is categorized. Supervised learning
has two sets of data training data and testing data which is completely labelled with the
accurate output. Now this model should perform well on the given training set and on
the new dataset as well. The unsupervised learning takes the training dataset which is
unlabelled, using this unlabelled data it tries to find the similar patterns which can be

used to get the accurate output value for the new dataset.

Classification includes Support Vector Machine (SVM), Multi-class SVM [12], Neural
Networks [11], Logical combinatorial approach [12], Markov random field models
(MRF)[1], Fuzzy ART, CLAss-Featuring Information Compressing (CLAFIC)[8], K-
nearest neighbour, rule generation, etc. The most important methods are reviewed later

in this paper.

2. Pattern Recognition Process

The first question comes in our mind is ‘what is pattern recognition?’ Researchers have
given many different definitions of pattern recognition but when we sum up those
definitions then it says that pattern recognition is the process of recognising patterns and
regularities in data and it provides a methodical description of patterns available in the
particular dataset. As a result of increased accessibility of big data pattern recognition

approaches are using machine learning methods on a big scale.

Pattern recognition is concerned primarily with the description and classification of

measurements taken from physical or mental processes. Many definitions of pattern

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 9
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recognition have been proposed [8], [9], [10]. Our discussion is based on the above

loose definition. In order to provide

The primary additives in pattern recognition are pre-processing, feature extraction and
classification. When the dataset is obtained, at first it will be pre-processed, in order
that it turns into acceptable form for subsequent sub-methods. In feature extraction, the
dataset  ischanged intoa  set of characteristic vectors that ~ are imagined  to be
representative of the original facts. In classification step these functions are being
used to divide the datapoints into distinct classes based totally at the problem. As shown
in the Figure 1[16].

Feedback and
Adaptation

Exploratory
Anlysis
(Clustering)

Real Qualitive Implement

™ World I Analysis ——— onthe —

Classmcatlon) problems
Quantitative J
Analysis
(Regression)

Figure 1: Pattern Recognition Process

3. Machine Learning Techniques in Pattern Recognition

Many different techniques have been used to solve the pattern recognition problems and
these techniques can be categorized into different categories depending upon the
method used. Three well defined pattern recognition and machine learning techniques

are there which are widely used to solve the various pattern recognition problems.

3.1 Statistical Pattern Recognition

Statistical pattern recognition allows the machine to use the statistics to gain knowledge
from examples. Which refers to collecting observations, study and digest them
concerning general rules or concepts that can be applied to new dataset later on, unseen

observations.

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 10
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There is a trade-off between the existing knowledge which we are having already and

the counts of observations which are required to gain some particular extra insight.

This pattern recognition version includes historical statistical data that learns from
previous examples. Collected observations are processed and after that the model learns

to generalize, making use of the regulations to new observations.

Preprocessing H Feature extractionHClassification

Fig 2: Statistical Pattern Recognition Process

When conditional probability density distribution is known, parametric classification
schemes are used otherwise nonparametric classification scheme need to be used.
Various decision rules are there to determine decision boundary like, Bayes Decision
Rule, Optimal Bayes Decision Rule, The Maximum Likelihood Rule, Neyman-Pearson
rule and MAP rule. As feature spaces are partitioned, system becomes noise in sensitive,
therefore in case of noisy patterns. The choice of statistical model is a good solution [2].
Depending upon whether the method opted is supervised or unsupervised statistical
technique can be categorized as: Discriminant Analysis and Principal Component
Analysis.

A well-defined rule is not there regarding the form of discriminant function like
minimum distance classifier uses one reference point for each class, and discriminant
function evaluates minimum distance from unspecified vectors to these points, on the

other side nearest neighbour classifier uses set of points for every class.

3.2 Syntactic Pattern Recognition

Syntactic pattern recognition model is known as structural pattern recognition as well
because it is dependent on less complex sub-patterns called primitives. We can an
example of Words which fall into this classification [7]. This pattern describes the
connections between the primitives. For instance, to form sentences and texts, words are
added.

Instead of statistical pattern recognition, Syntactic pattern recognition can be used for a

problem statement where there is clear structure in the patterns. Such structure can be
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presented by means of a strings of symbols from a formal language. In this case the

variance in the structures of the classes is encoded as different grammars.

Diagnosis of  the heart with ECG measurements is an example of this.
ECG waveforms can come close to with diagonal and vertical line segments. If it
describes normal and unhealthy waveforms as formal grammars, computed ECG signals
can be classified as healthy or unhealthy by first reporting it in term of the basic line

segments and after that trying to parse the descriptions as maintained by the grammars.

In structural approach, a collection of complex patterns is described by a number of sub-
patterns and also described by the grammatical rules which associates these sub patterns
with each other. This model is concerned with structure and attempts to recognize a
pattern from its general form [5] [6]. The language which provides structural description
of patterns in terms of pattern primitives and their composition is termed as pattern
description language. Increased descriptive power of a language leads to increased
complexity of syntax analysis system Patterns which are distorted and noisy are
described by Stochastic languages, approximation and transformational grammars [2].
This approach demands large training sets and very large computational efforts. When
dealing with noisy patterns, grammar defining the basic structure of complex patterns
becomes too difficult to define, there in such cases statistical approach is a good option.
Acceptance Error is the criterion to measure performance. This model is used in the
application areas like in textured images, shape analysis of contours and image

interpretation where patterns have a definite structure.

3.3 Neural Pattern Recognition.

This is an artificial neural networks model. The networks gain an understanding of
complex nonlinear input-output relations and make alterations to the data. This model
involves sizable parallel computing systems is involved by the model which is made up
of numerous straightforward processors and their interconnections. They can learn
about nonlinear input-output relations, employ sequential training procedures, then

adapt themselves to the data.

Direct computation machines are being used for the pattern recognition approaches so

far. And the direct computations are relied on math and stats related techniques. Rather
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than these techniques another one is the neural approach, here neural networks related
topics are discussed to know the patterns. As everyone knows that neuron is the basic
unit of brain cells and when they are combined together then these neurons create
networks to control the certain tasks. This neural network is implemented in the
systems. The consequence of this effort is the invention of artificial neural networks
[14].

Main advantage of the neural networks are their adaptive-learning, fault-tolerance, and
self-organization capabilities. For these outstanding capabilities, neural networks are
being implemented for pattern recognition applications. At the initial phase ANN goes
through a training procedure where it acquires the knowledge of recognizing patterns in
dataset, whether visually, aurally, or textually [4]. Back-propagation, high-order nets,

time-delay neural networks, and recurrent nets are some of the best neural models.

Basically, a machine captures features of the object and then stores those features into a
vector. These elements in vectors are the attributes of the pattern. Example: While
representing different types of balls vectors and features will be decided [16], so each
feature is an element and (circumference, weight, shape, and class) will be Vector. If the
properties of first ball belongs to class 1, the vector would be (22.4cm, 163gm, round,
1), where the value of the last element represents the “cricket ball”. Each one type of

ball comes under a different class and is signified by a number.

4. Pattern Recognition and Machine Learning Applications

Pattern recognition and machine learning these two techniques are a versatile practice
now a days, these techniques have found their way into different-different industries and
social contexts. Below is a small sampling of how pattern recognition and machine

learning is applied in today’s world or in daily life:

Computer vision: Pattern recognition can easily recognize single objects in images. It
can extract specific patterns either from images or videos as well and then use those
patterns for face recognition, comparing the new patterns with millions of other images
which are stored in the database. Pattern recognition gives machines human recognition

intelligence, which image processing tasks require.
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Civil administration: Surveillance cameras and traffic analysis systems use pattern

recognition to identify cars numbers, trucks, or buses also the person inside.

Engineering: Now a days everyone is using voice assistants like Alexa, Google Now,
and Siri which uses speech recognition.

Fingerprint Scanning: Every organization uses pattern recognition to identify their
employees for things like tracking event attendance. Most of the smartphones, laptops,
and tablets have fingerprint locks now a days. Pattern recognition takes care of the

unlocking authorization chore!

Geology: To identify some particular types of rocks and minerals Geologists can take

the help of pattern recognition.

Medical Diagnosis: With the help of biometric pattern recognition, doctors can analyse

growth of cancer cells with greater ease and accuracy.

Speech Recognition: In speech recognition algorithms words are treated as patterns and

are widely used.

Stock Market Analysis: The stock market is always unpredictable and volatile.
However, there are still patterns which can be recognized and taken advantage of. There
are few applications which provide financial consultation like Blumberg, Kosho, Sofi
Wealth, and Tinkoff they use Artificial Intelligence, backed by pattern recognition and

machine learning.

Seismic Analysis: To detect the physical anomalies and to recognize the structural
seismic patterns decision-theoretic and syntactic pattern recognition techniques are
employed. Here, decision-theoretic methods which are included Bayes classification,
linear and quadratic classifications, tree classification, partitioning-method, and tree
classification, and sequential classification [5].

Radar Signal Classification: To find the similar characteristics in big dataset pattern
recognition and signal processing methods are used these methods helps in finding
amplitude, frequencies, type of modulation, scanning type, pulse repetition intervals,
etc. Basically, it helps to categorize the radio signals, and on the basis of their class the

conversion to digital form is achieved.
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4, CONCLUSION

In this paper we have studied about the machine learning technologies which are used

for pattern recognition. These technologies are used for different models or different
combination of models for various domains of pattern recognition. As we seen in the
paper earlier that for noisy patterns, choice of statistical model is a very good solution.
If we consider practically then for recognizing the simple patterns models use structural
method and the relationships among those patterns are represented by description
language. A lot of efficient pattern recognition algorithms are available these days
which has made the neural networks and machine learning famous in the field of Patten
Recognition. Most of the neural network’s methods are similar to statistical pattern
recognition methods still they have their different principals. Although each model has
their own pros and cons, therefore to increase the performance of the system for
complex applications it is beneficial to append two or more recognition models at

various stages of recognition process.
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ABSTRACT

Distracted driving, specifically texting while driving, is a growing problem that
poses a significant threat to public safety. Despite the dangers being widely
recognized and laws being put in place to prohibit the practice, many individuals
continue to engage in it. This behaviour not only puts the individual driver at risk
but also poses a danger to all other individuals on the road. The consequences can
be fatal and can lead to devastating accidents and loss of life. This paper aims to
bring awareness to the issue of distracted driving and the importance of avoiding it at
all costs. It will explore the various forms of distracted driving, with a specific focus
on texting while driving and its dangers. Through statistics and real-life examples, the
paper will demonstrate the gravity of the problem and the need for individuals to take
responsibility for their actions behind the wheel. It will also explore potential solutions
to combat this issue, such as stricter laws, education and awareness campaigns, and
technology- based solutions. The ultimate goal is to save lives by encouraging
individuals to think twice before picking up their phones while drinking and using

roads.

Keywords: Image processing, Machine Learning, Text while driving, Traffic Detection.

I. INTRODUCTION

Distracted driving is a serious problem that is affecting the safety of individuals on
the road. It refers to any activity that diverts the attention of the driver from the task of
driving and can include activities such as eating, adjusting the radio, and using a GPS
device. However, one of the most prevalent forms of distracted driving is texting
while driving. This behaviour is particularly dangerous because it involves visual

distractions, and has been shown to increase the risk of a crash by 23 times.
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Despite the dangers of texting and driving being widely recognized, and laws being
put in place to prohibit the practice, many individuals continue to engage in it.

According to a study by the National Highway Traffic Safety Administration, in

2018, distracted driving was a factor in 2,841 fatal crashes and an estimated 400,000
injuries. This behaviour not only puts the individual driver at risk but also poses a
danger to all other individuals on the road. The consequences can be fatal and can lead

to devastating accidents and loss of life.

This paper aims to bring awareness to the issue of distracted driving and the
importance of avoiding it at all costs. Through an examination of the statistics,
causes, and consequences of this behaviour, the paper aims to demonstrate the gravity of
the problem and the need for individuals to take responsibility for their actions behind
the wheel. It will also explore potential solutions to combat this issue, such as stricter
laws, education and awareness campaigns, and technology-based solutions. The
ultimate goal is to save lives by encouraging individuals to think twice before picking

up their phones while driving and making the roads a safer place for all.

I1. Related Work

There has been a significant amount of research conducted on the topic of distracted
driving, specifically focusing on the dangers of texting while driving One study
conducted by the National Highway Traffic Safety Administration (NHTSA) found
that in 2018, distracted driving was a factor in 2,841 fatal crashes and an estimated
400,000 injuries. Another study by the Virginia Tech Transportation Institute

found that texting while driving increases the risk of a crash by 23 times.

Several states have also implemented laws to combat the problem of texting while
driving. 47 states, the District of Columbia, Puerto Rico, Guam, and the U.S. Virgin
Islands have all banned text messaging for all drivers. Additionally, 20 states and

the District of Columbia have banned the use of handheld devices while driving.

Several organizations have also been working to raise awareness and educate the public
about the dangers of distracted driving. The NHTSA, for example, has launched
several campaigns to educate the public about the dangers of distracted driving,

including their “U Drive. U Text. U Pay.” campaign. Additionally, many cell phone
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companies have implemented features such as “Do Not Disturb While Driving” to

help reduce the temptation to text while driving.

Some researchers are also developing technological solutions to combat the problem
of distracted driving. For example, one team of researchers developed an app that
uses machine learning to detect when a driver is texting and sends an automatic
response to the sender to let them know the driver is driving. Another team of
researchers is working on a system that uses cameras and sensors to detect when a

driver is distracted and alert them to refocus on the road.

Overall, the research on distracted driving, specifically texting while driving, has
shown that it is a significant problem that poses a danger to public safety. It
highlights the need for stricter laws, education and awareness campaigns, and
technology-based solutions to combat this problem.

I11. Proposed Method

Table 1.1 clearly explains the steps to be followed to detect distraction using image
processing techniques. It categorizes the driver based on his the behaviour from his
facial expressions predicted by the machine learning algorithm. It then raises an alarm
with a pop up message to alert the driver that he has been distracted by his cell phone

while driving.

Stepl: Collect data from cameras and sensors
i1 the wvehicle, such as GPS data, speed, and
steering wheel angle.

Step2: Use image processing techniques to
analyses the data from the cameras, to detect
the drver's facial expressions, head and eye
position, and gaze direction

Step3: Use machine leaming algorithms to
classifyy the dnver's behavior into different
categories such as distracted, focused, or
drowsy. Stepd: If the algorithm detects the
driver 1s distracted, it will tnigger an alert, such
as an audible warning, a vibration or a pop-up
message on the display.

Step5: The data collected and the drver's
behavior classification will be stored for further
analysis and reporting.

Table 1.1 Distraction Detection Algorithm
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3.1 Steps to Prevent Distraction
Stepl: Collect data from the driver's smartphone, such as GPS data, call and text logs,

and app usage.

Step2: Use machine learning algorithms to analyse the data and detect patterns of

behaviour that indicate the driver is likely to engage in distracted driving.

Step3: If the algorithm detects a high likelihood of distracted driving, it will block
incoming calls and text messages and send automatic responses to notify the sender
that the driver is currently driving.

Step4: The algorithm will also activate a "Do Not Disturb™ mode on the driver's

smartphone, disabling notifications and alerts from non-essential apps.

The data collected and the driver's behaviour classification will be stored for further
analysis and reporting.

IV. Proposed Detection and Prevention Algorithm
Stepl: Collect data from cameras, sensors, and GPS in the vehicle, as well as from the

driver's smartphone, such as call and text logs, and app usage.

Step2: Use image processing techniques to analyse the data from the cameras and

detect the driver's facial expressions, head and eye position, and gaze direction.

Step3: Use machine learning algorithms to classify the driver's behaviour into different

categories such as distracted, focused, or drowsy.

Step4: Use data analysis to detect patterns of behaviour that indicate the driver is

likely to engage in distracted driving.

Step5: If the algorithm detects a high likelihood of distracted driving, it will trigger
an alert and activate a "Do Not Disturb” mode on the driver's smartphone, disabling

incoming calls, text messages, and notifications from non-essential apps.

Step6: The algorithm will also send automatic responses to notify the sender that the

driver is currently driving and unable to respond to their message.

The data collected and the driver's behaviour classification will be stored for further
analysis and reporting. The algorithm will also have an option for the driver to
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override the "Do Not Disturb™ mode in case of an emergency. The algorithm will have
the option to set the level of distraction detection and prevention based on the driver's
preference. The algorithm will also have an option for the driver to provide feedback
about the accuracy of the distraction detection and prevention system.

V. CONCLUSION

In conclusion, the proposed research project on distracted driving aimed to bring
awareness to the issue of distracted driving, specifically texting while driving, and the
importance of avoiding it at all costs. The research proposed to use a combination of
data collection methods such as surveys, naturalistic driving studies, interviews, laws
and policies analysis, and data analysis tools like statistical software, machine
learning, or artificial intelligence to understand the prevalence, causes, and
consequences of this behaviour, as well as the effectiveness of different interventions
aimed at reducing it. The proposed algorithm 1 and 2 are examples of how
technology can be used to detect and prevent distracted driving behaviours in real
time and can be useful in developing systems to prevent accidents caused by
distracted driving. However, it is important to note that this is just a proposed project
and the specific methods used, results obtained and conclusions drawn would
depend on the research question and design of the study. It is important to continue to
research and develop effective solutions to combat this problem, raise awareness and

prevent accidents and save lives.
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ABSTRACT

Artificial intelligence has been a fascination of researchers since the term was coined in
the mid-1950s. Mechanical, analytical, intuitive, and emotional intelligence are the four
basic types of intelligence that Al would need to acquire in order to effectively replace
humans in the workplace, according to several academics. Automation will be able to
replace mechanical activities first, followed by analytical tasks, intuitive tasks, and
lastly tasks requiring empathy. This evolution is predictable. Full automation, however,
is not the only possible result of Al development. Instead, humans may collaborate with
machines to increase the efficiency of both. This means that in the area of hiring, Al has
already replaced many routine human resource functions like recruitment and
screening, freeing up time for human resource professionals to work on other, more
creative tasks that are either still inaccessible to automation or do not provide a profit.
Additionally, it implies that as the most valuable skill sets evolve, so will the types of
employment that businesses are seeking out and employing for. Keeping this view in
mind, the researchers try to analyse application of artificial intelligence in human

resource management.

Keywords: Artificial Intelligence, Human Resource, Management, Hiring Process,

Employees

INTRODUCTION

One of the top ten industries most impacted by Al is human resources. Companies are
increasingly using Al to automate parts of their hiring process. Particularly the tech,
banking, and hospitality sectors have heavily incorporated Al into their employment
procedures. Making projections is the foundation of the human resources sector. Human

resource professionals must forecast, among other things, who would make the best
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employees, what types of compensation would entice them to accept a job offer, who
would make the best candidates for jobs, what is required to keep employees, who
should be promoted, and what a company needs in terms of staffing. Given its ability to
analyse vast volumes of data, Al is extremely skilled at prediction. This enables Al to
draw connections between seemingly unrelated data points and generate insights that
many humans would overlook. Because of this, it is desirable to employ Al to automate

or supplement many human resource functions because it adds value to a company.

Artificial Intelligence in Hiring
The use of Al in human resources is another example. Al is able to automate repetitive
communication chores through chat bots, scan resumes and rate individuals according to

their qualifications, forecast candidates' success in specific roles, and more.

Job Search

For both recruiters and job seekers, Al has streamlined the hiring and job-search
process. Within 91 days of being hired, 65% of job seekers re-search, according to Raj
Mukherjee from Indeed. By analysing data on job skills, salaries, and user preferences,
an Al-powered engine simplifies the complexity of job searching and matches job
seekers to the most pertinent openings. Using NLP, which extracts pertinent words and
phrases from text, machine intelligence estimates fair wages and emphasises resume
material for recruiters. Another programme creates a CV in five minutes using artificial

intelligence. Chatbots help website visitors and streamline processes.

Online and Telephone Customer Service
Automated online assistants, or avatars, on websites are powered by Al. Costs for
operations and training might be decreased. For their mobile application, Pypestream

automates customer service to streamline interactions with customers.

Google has a tool that analyses language and turns spoken words into text. By analysing
their verbal cues, the platform can recognise irate users and respond appropriately.
Amazon uses a chat bot for customer care that can verify the progress of an order,

cancel it, issue a refund, and put the consumer in touch with a live agent.
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Screeners

Screeners are exams that let businesses separate candidates with acceptable qualities
from a huge applicant pool. Companies frequently employ questionnaires, coding
exams, interviews, and resume analysis as screening tools. The screening procedure
already heavily relies on artificial intelligence. Resumes can be analysed using Al for
desirable characteristics, such as a certain amount of work experience or a relevant
degree. Interviews can then be scheduled for candidates whose resumes include these

qualities.

Ethicists and civil rights campaigners are concerned about the selection criteria utilised
to evaluate applications. A screener who favours candidates who share the same traits as
those who are currently working there may be contributing to inequality. For instance, a
corporation with a large percentage of white and male staff may unintentionally design
a screening procedure that favours white and male applicants. Biases may be lessened
through the automation of screeners. Numerous studies have demonstrated biases
against applicants with names that seem African American. More minority candidates
may be hired if an Al screener reduces human bias and error during the recruiting

process.

Recruitment

Finding potential candidates and advertising open positions are both aspects of
recruitment. Al is frequently used in the hiring process since it can increase the number
of qualified candidates. Al enables businesses to focus their marketing efforts on
candidates who are most likely to be a good fit for a position. This frequently entails
using Al-based social media advertising techniques. Advertisers can use Facebook to
target their ads based on connections, geography, interests, activity, and demographics.
Facebook also gives businesses the option to target a "look-alike™ audience. To do this,
a business provides Facebook with a data set, usually consisting of its current
employees, and Facebook uses that data to target ads to users who have similar profiles
to those in the data set. Additionally, job postings on websites like Indeed, Glassdoor,
and ZipRecruiter are targeted towards candidates who possess particular qualities that

companies are seeking. For businesses looking to hire new employees, targeted
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advertising has various benefits, including a more effective use of resources, reaching a
target demographic, and increasing the number of qualified applications. This has aided

in its ubiquity in contemporary hiring.

It can be debatable who receives a tailored advertisement. The effects of targeted
advertising on hiring have to do with who can learn about a position and subsequently
apply for it. The majority of targeted advertising algorithms are secret. Users who
receive the ad are likely to never be aware of its existence and have no way of knowing
why they were not shown the ad, but users who do not receive the ad have no way of

knowing why they were not shown the ad.

Interviews

One of the early uses of Al was chatbots, which are frequently employed in the
employment process. To respond to interview questions, interviewees communicate
with chatbots. The responses can then be processed by Al, which will reveal a wealth of
information to potential employers. The labour of human resource professionals is
reduced by chatbots' streamlined interview procedure. All is used in video interviews,
which are becoming common. By utilising the chatbot's Al-powered resume screening
engine, Zappyhire, a startup in recruitment automation, ensures that you communicate
with the most relevant prospects. A pioneer in the field, HireVue, has developed
technology that examines interviewee replies and gestures during videotaped recordings
of the interviews. The more than 700 businesses that use the programme have vetted

over 12 million interviewees.

Controversies

Although artificial intelligence in hiring has numerous advantages, there are some
problems as well that worry specialists. Al can only be as effective as the data it is fed.
Inadvertent biases may be present in the data used in Al. Companies frequently use
employee feedback to determine which candidates to hire or recruit. This may result in
more homogeneous workplaces and bias perpetuation. One platform that generated so
much debate was Facebook Ads, which let employers identify the kind of job they are
seeking. For instance, employment postings for teaching and nursing positions could be

made to appear only to females in a particular age range. As a result of the function's
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ability to reinforce prejudice and stereotypes towards minorities, Facebook Ads has

since removed it from its platform.

It might be challenging to put a number on what makes a good employee. This presents
a challenge for teaching Al to identify the best employees. It has been demonstrated that
commonly used metrics like performance reviews benefit males and women over
women and white employees over black employees. The small amount of data that is
readily available is another issue. Only specific information on candidates is gathered
by employers in the early phases of the hiring process. This necessitates Al making
judgements about candidates based on scant information. Additionally, because they
don't recruit people frequently, many companies have little firm-specific data to work
with. Many businesses will employ algorithms and information from other businesses in
their field to combat this. The use of applicant and current employee personal
information by Al poses privacy concerns. These difficulties have an impact on both
applicants and current employees, but they may also have repercussions for third parties
that are connected to applicants or current employees via social media. A quick look
through someone's social media, for instance, can also reveal their friends and everyone

they have tagged in pictures or posts.

Al and the Future of Hiring

Work is changing as a result of Al. 47% of employment are now at risk of being
abolished in the near future due to artificial intelligence and other technological
advancements like breakthroughs in robots. Some refer to the changes in labour caused
by Al as the "fourth industrial revolution,” or "Industrial Revolution 4.0." However,
other academics believe that the revolutionary effects of Al on the labour market have
been exaggerated. According to the "no-real-change™ argument, there has already been
an IT revolution, but the advantages of deploying new technology do not exceed the
expenses involved in doing so. According to this idea, the influence of the IT revolution
will be far smaller than initially thought. Other academics contest this hypothesis,
arguing that Al will eventually replace middle-skill and high-skill positions and has
already significantly reduced employment opportunities for unskilled workers. This

argument is based on the notion that Al is not yet a widely used technology and that any
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prospective fourth industrial revolution has not yet fully taken place. According to a
third viewpoint, the impact of Al and other technical advancements is yet too complex
to fully comprehend. This argument is based on the premise that, while though Al
would probably lead to the short-term loss of employment, it will also probably lead to
an increase in demand for other occupations. The next question is: Will individuals be

able to access the new employment, and will they appear nearby.

CONCLUSION

The employment process has been greatly accelerated by artificial intelligence, which
has significantly decreased expenses. For instance, Unilever used Al to assess over
250,000 applicants and cut the recruiting process from four months to just four. As a
result, the business saved 50,000 hours of labor. The promised greater efficiency of Al
has accelerated its adoption by human resource departments throughout the world.
People have increasingly come to realize that while artificial intelligence becomes more
prevalent in human activity, it is incapable of doing unique jobs, and that humans have
the benefit of being able to recognize uniqueness and utilize tools logically. Reciprocal
labor between humans and machines was created at this period. Brando learns that
humans and robots may develop natural collaborations. Machines are able to perform

repetitive tasks and analyses the large amounts of data because of Al applications.
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ABSTRACT

Artificial intelligence in healthcare is an overarching term used to describe the use of
machine-learning algorithms and software, or artificial intelligence (Al), to mimic
human cognition in the analysis, presentation, and comprehension of complex medical
and health care data. Al specifically refers to computer algorithms' capacity to make
approximations of conclusions based only on input data. Analyzing connections
between clinical practises and patient outcomes is the main goal of applications of
artificial intelligence in the field of health. Applications of artificial intelligence (Al)
include medication research, personalised medicine, patient monitoring, and the
formulation of treatment protocols. The capacity of Al technology to collect data,
process it, and provide the end user with a clearly defined result sets it apart from
conventional healthcare technology. Deep learning and machine learning techniques
are used by Al to do this. These systems are capable of identifying behavioural patterns
and developing original logic. Machine learning models require large volumes of input
data to be trained in order to produce relevant insights and predictions. Keeping this
view in mind, the researchers try to analyse the use of artificial intelligence in

healthcare.

Keywords: Artificial Intelligence, Healthcare, Machine Learning, Human Cognition

INTRODUCTION

Al algorithms behave differently from humans in two ways: (1) algorithms are literal;
once a goal is established, the algorithm only learns from the input data and can
comprehend what it has been programmed to do; (2) some deep learning algorithms are
black boxes; algorithms can predict with extreme precision but offer little to no
comprehensible explanation to the logic behind its decisions aside from the data and

type of algorithm used.
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Since the extensive usage of Al in healthcare is still relatively new, research is still
being done on how it may be applied in many areas of business and medicine.
Additionally, more thought is being paid to the previously unheard-of ethical issues
raised by its use, such as data privacy, job automation, and biases in representation.
Microcomputers proliferated at this time, and network connection reached
unprecedented heights. Researchers and developers realised at this time that Al systems
in healthcare needed to be created to account for imperfect data and draw on the
knowledge of doctors. Artificial neural networks, Bayesian networks, and fuzzy set
theory have all been used in the development of intelligent healthcare computer

systems.
APPLICATION OF ARTIFICIAL INTELLIGENCE IN HEALTH CARE

Cardiovascular

Few studies have directly compared the accuracy of machine learning models to
clinician diagnostic ability, but artificial intelligence algorithms have shown promising
results in accurately diagnosing and risk stratifying patients with concerns for coronary
artery disease, suggesting potential as an initial triage tool. In order to forecast patient
mortality, pharmaceutical side effects, and adverse events after acute coronary
syndrome therapy, several methods have been employed. The capacity to monitor
patients' cardiac data points has also been demonstrated by wearables, cellphones, and
internet-based devices, extending the quantity of data and the range of settings Al
models may employ and potentially enabling early diagnosis of cardiac events occurring
outside of the hospital. The use of Al in categorising heart sounds and identifying
valvular disease is an emerging field of research. The restricted data available to train
machine learning models, such as the limited data on socioeconomic determinants of
health as they relate to cardiovascular disease, has been one of the challenges of Al in

cardiovascular medicine.

Dermatology
The development of deep learning has been closely linked to image processing, and
dermatology is a specialty with a wealth of imaging data. As a result, deep learning and

dermatology make sense together. Contextual pictures, macro images, and micro images
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are the three basic imaging types used in dermatology. Deep learning demonstrated
excellent development for each modality. Han et al. demonstrated the identification of
keratinocytic skin cancer using pictures of the face. Dermatologist-level classification of
skin cancer from lesion photos was established by Esteva et al. Noyan et al. showed that
a convolutional neural network could identify skin cells with 94% accuracy from

microscopic Tzanck smear photos.

Recent developments have proposed using Al to characterise and analyse the results of
maxillo-facial surgery or the evaluation of cleft palate treatment in terms of facial
beauty or ageing appearance. In 2018, a study that appeared in the journal Annals of
Oncology claimed that an artificial intelligence system that employed a deep learning
convolutional neural network could diagnose skin cancer more accurately than
dermatologists. In comparison to the CNN computer, human dermatologists correctly

identified 86.6% of skin tumours from the photos.

Gastroenterology

In several aspects of the discipline of gastroenterology, Al can be useful.
Esophagogastroduodenoscopies (EGD) and colonoscopies, two types of endoscopic
examinations, depend on quick identification of diseased tissue. Clinicians are able to
diagnose illnesses, gauge their severity, and see blind areas more quickly by augmenting
these endoscopic procedures with Al. The sensitivity of early Al stomach cancer
detection systems is comparable to that of experienced endoscopists, according to early

testing.

Infectious Diseases

Both the laboratory and the clinical domains of infectious disease medicine have
showed promise for Al. The United States is expected to spend more than $2 billion, or
more than 4 times as much as it did in 2019 ($463 million), on healthcare-related Al
research by 2025, as the new coronavirus wreaks havoc throughout the world.To
quickly and precisely identify a host reaction to COVID-19 from mass spectrometry
data, neural networks have been built. Other uses include machine learning analysis of
blood smears to detect malaria, support-vector machines finding antibiotic resistance,

and enhanced point-of-care diagnosis for Lyme disease based on antigen detection. Al
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has also being looked at for improving meningitis, sepsis, and TB diagnoses, as well as

for predicting treatment problems in people with hepatitis B and hepatitis C.

Oncology

Al has been investigated for applications in cancer diagnosis, risk assessment,
molecular tumour characterisation, and cancer drug development. The capacity to
precisely forecast which treatment regimens will be most appropriate for each patient
based on their unique genetic, molecular, and tumour-based features is a special
problem in oncologic care that Al is being developed to solve. Al has been tested in
cancer diagnosis by interpreting imaging studies and pathology slides thanks to its
capacity to transform visuals into mathematical sequences. Researchers presented a
Google DeepMind-based Al system in January 2020 that might identify breast cancer
more accurately than human specialists. A University of Pittsburgh-developed Al
system was claimed to have the greatest accuracy in detecting prostate cancer in July
2020, with 98% sensitivity and 97% specificity.

Ophthalmology

The employment of artificial intelligence-enhanced technologies to assist in the
screening of eye illness should not exclude the eyes. In 2018, the U.S. Food and Drug
Administration approved the sale of the first medical device that uses an artificial
intelligence algorithm to identify a particular form of eye illness, diabetic retinopathy.
Due to its ability to reduce detection times, Al technology may also be used to increase

"diagnosis rates.

Pathology

The most accurate way to diagnose many illnesses is by pathological examination of
cells and tissues. Microscopy slides can be digitised and subjected to digital pathology
methods analysis. Tools for Al-assisted pathology have been created to help with the
diagnosis of a range of illnesses, such as colorectal cancer, gastric cancer, hepatitis B,
and breast cancer. Al has also been used to forecast illness outcomes and anticipate
genetic alterations. Al is highly adapted for application in low-complexity pathological
analysis of massive screening samples, such colorectal or breast cancer screening,

reducing the workload on pathologists and enabling quicker turnaround of sample
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analysis. A study of deep learning assistance in diagnosing metastatic breast cancer in
lymph nodes revealed that the accuracy of humans with the assistance of a deep learning
programme was higher than either the humans alone or the Al programme alone.
Several deep learning and artificial neural network models have shown accuracy similar

to that of human pathologists.

Primary Care

One important area for Al technology development is now primary care. Al has been
applied in primary care to help business analytics, predictive modeling, and decision-
making. There aren't many instances of Al decision support systems that have had their
clinical effectiveness when employed by doctors in practise prospectively evaluated.
However, there have been instances where using these tools has helped doctors make
better treatment decisions.

Psychiatry

Applications of Al in psychiatry are yet at the proof-of-concept stage. Predictive
modelling of diagnostic and treatment results, chatbots—conversational agents that
mimic human behaviour and have been researched for anxiety and depression—are
among the areas where the body of evidence is expanding swiftly. The fact that many
applications in the sector are created and promoted by for-profit businesses, as
Facebook's 2017 implementation of screening for suicidal thoughts, presents
difficulties. Such outside-the-healthcare-system applications create several professional,
moral, and legal issues. The validity and interpretability of the models are frequently
another problem. Small training datasets include bias that the models inherit, which
limits their generalizability and stability. Such models may also have the potential to be

discriminatory against minority groups that are underrepresented in samples.

Radiology

To identify and diagnose disorders using Computerized Tomography (CT) and
Magnetic Resonance (MR) Imaging, Al is being researched in the field of radiology. It
could be especially helpful in situations where there is a shortage of human knowledge
or if the data is too complicated for readers to grasp correctly. Although few of the

papers claiming these findings have been independently confirmed, some deep learning
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models have demonstrated the capacity to be about as accurate as healthcare experts in
recognising disorders using medical imaging. Al can also aid radiologists in ways other
than interpretation, such as by lowering image noise, producing high-quality pictures
from fewer radiation doses, boosting MR image quality, and automatically evaluating
image quality. Further research investigating the use of Al in nuclear medicine focuses
on image reconstruction, anatomical land marking, and the enablement of lower doses

in imaging studies.

CONCLUSION

The Office for Civil Rights (OCR) has published guidelines on the moral use of
artificial intelligence in healthcare, according to the U.S. Department of Health and
Human Services. Respect for autonomy, beneficence, non-maleficence, and justice are
listed as the four fundamental ethical values that must be upheld in the guidelines.
Individuals must be in charge of their own data and decisions in order for their
autonomy to be respected. Al must be utilized for good, such as enhancing healthcare
standards and addressing health inequities, in order to be considered beneficent. Al must
be utilized without malice, which includes refraining from bias in judgements. And last,
justice demands that Al be used equally, which include using the same criteria for
judgements regardless of a person's color, gender, or socioeconomic status. The OCR
also has issued rules and regulations to protect the privacy of individuals’ health

information.
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ABSTRACT
The main purpose of this Book Chapter is to describe an overview about ChatGPT in E-
Commerce. This Chapter focuses on how you can leverage ChatGPT in E-Commerce

business.

ChatGPT stands for "Chat Generative Pre-Trained Transformer”. ChatGPT is a
language developed by OpenAl that is taking the world of natural language processing
(NLP) by storm. It is a deep learning model that learns big data, allowing it to perform
most NLP tasks such as text generation, machine translation, sentiment analysis, and

even Chatbot development.

ChatGPT can bring many benefits to E-Commerce. This OpenAl Chatbot can be
embedded in an online store website or app. Also, ChatGPT is highly customizable so it
can be adapted to any business need.

ChatGPT may provide website content, product descriptions, and recommendations or
answer customer questions. It can also help with marketing ideas by providing ideas

and titles for videos or posters.

Secondary data has been collected from multiple sources of evidence, in addition to

books, journals, websites, and newspapers.

Keywords: Artificial Intelligence (Al), Chatbot, ChatGPT, ChatSonic, E-Commerce and
Natural Language Processing (NLP).

INTRODUCTION
ChatGPT stands for "Chat Generative Pre-Trained Transformer”. ChatGPT is a
language developed by OpenAl that is taking the world of natural language processing

(NLP) by storm. It is a deep learning model that learns big data, allowing it to perform
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most NLP tasks such as text generation, machine translation, sentiment analysis, and

even Chatbot development.

ChatGPT is an advanced language model trained on a wide variety of text documents,
including web pages, books, and other resources. This training enables the model to
develop a deeper understanding of language and its complexities, including grammar,

syntax, and semantics.

One of ChatGPT's greatest strengths is its ability to create high-quality, relevant
content. This makes it an ideal tool for many applications, including Chatbots,
translation and content creation. In particular, ChatGPT has proven effective at creating
interactive and human-like text, making it a powerful tool for businesses and
organizations that want to communicate with customers and clients in a more personal

and human way.

Another major benefit of ChatGPT is its ability to learn and evolve over time. As more
information is added to the model, it continues to learn and adjust language
understanding and complexity, making the text better. This makes ChatGPT a flexible
tool for many uses, both now and in the future. [1] [2]

LITERATURE REVIEW

Pablo Rivas and Liang Zhao, (2023) stated that the ChatGPT has the potential to
transform the marketing industry by automating tasks, providing greater visibility than
previous PLMs, and potentially improving the customer experience. However, there are
ethical and social concerns about its use. ChatGPT's ability to collect and analyze large
amounts of personal information raises privacy concerns, and the potential for bias must
be established and evaluated for its effectiveness. Also, ChatGPT can cause

unemployment as it performs certain tasks previously performed by humans. [4]

Shaji George A and Hovan George A S, (2023) stated that the impact of Al-based
Chatbot technologies like ChatGPT in various business areas is revolutionary. In
particular, these bots have had a huge impact on digital marketing and e-commerce.
They can quickly answer questions and provide personalized responses based on
information gathered by customers. This helps businesses build strong relationships

with customers and also increase sales in the long run. [5]
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OBJECTIVE OF THE STUDY

The purpose of this study is to provide an overview of ChatGPT in E-Commerce and to

show how ChatGPT can be useful in E-Commerce.

RESEARCH METHODOLOGY
This study is descriptive in nature. Research is mostly based on secondary data and

information provided in books and published works.

Difference Between Chatbot and Chatgpt [1] [2] [3]

The main difference between the two (Chatbot and ChatGPT) is how they are trained.
One of the technologies that became widespread this year is Chatbots. Chatbots have
been helping E-Commerce businesses for years. They are computer or software
applications powered by artificial intelligence (Al) and interact with customers and
website visitors in real time. They provide automated conversations about a product or

service to customers.

At its most basic level, a Chatbot or chatterbot is a computer that simulates and executes
human speech (written or spoken), allowing people to interact with digital devices, such
as communicating with real people. Chatbots can be as simple as simple services that
answer simple questions with one-line answers, or as complex as digital assistants that
can learn and adapt to provide a high level of personalization in information gathering
and processing. The term "ChatterBot" was first used to describe these conversations in
1994 by Michael Mauldin (creator of the original Verbot).

Most Chatbots are accessed online via web pop-ups or virtual assistants. They can be
divided into use groups such as business (E-Commerce via chat), education,

entertainment, finance, healthcare, media and manufacturing.

In November 2022, a revolutionary new artificial intelligence technology was
introduced. The technology name is "ChatGPT". ChatGPT reviewed many publicly
available documents; only on Business Central related information. It is a professional
form of Chatbot developed by American Al genius OpenAl. ChatGPT is an open source
simulated artificial intelligence Chatbot designed to participate in conversations and get
human-like responses. ChatGPT can be used to write or debug code, write articles, blog

posts, stories and even poems, translate texts, provide customer service, give advice,
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generate ideas, solve math problems, and more. ChatGPT is built on OpenAl's family of
GPT-3.5 and GPT-4 major language models (LLMs) and is fine-tuned using learning

tracking and learning support (study change method).

ChatGPT generates responses rather than copy-pasting publicly available information.
Sometimes it produces answers that seem right on the surface, but one wrongly
produced word can change the whole meaning. Although expensive and beyond the

scope of this test, it is possible to fine-tune the GPT-3.5 model for better responses.

ChatGPT doesn't have a trust score defined - it tries to answer questions you give it,
even if it doesn't have valid answers. The Trained model is reliable, so if it thinks it's
inappropriate, it won't share the answer, but sometimes it will share the answer with
another Q & A pair. While a trained Chatbot does not have any of the above limitations,
it will take more effort to train it.

ChatGPT registered over 1 million users in its first week of launch and is expected to

generate $1 billion in revenue by the end of 2024.

The original version of ChatGPT is based on GPT-3.5. A model based on the new
OpenAl standard GPT-4 was released on March 14, 2023 and will be available to paid

users on a limited basis.

What has led to the Shift from Chatbot to Chatgpt? [1] [2] [3]
Both ChatGPT and Chatbot are interactive agents designed to communicate with
humans through natural language processing (NLP). However, there are some important

differences between the two.

ChatGPT is a large language model developed by OpenAl that uses deep learning
techniques to generate human-like responses to text inputs. It is trained on vast amounts
of text data from the internet, which allowed it to understand and produce natural

language responses in a wide range of topics.

On the other hand, chatbots are interactive agents that are programmed using algorithms
or decision trees to respond to user input. It can also use machine learning algorithms to

learn from user interactions and improve their responses over time.
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One of the benefits of ChatGPT is its ability to simulate talking to a human, producing
more human-like responses. However, Chatbots may be better suited for certain
applications that require a more hands-on approach, such as customer support or data
recovery. The choice between ChatGPT and Chatbot depends on the specific application

and the complexity and simplicity of the conversation required.

Ultimately, the transition from Chatbot to ChatGPT is because ChatGPT is more
personal and complex than Chatbot. ChatGPT is more interactive and suitable for
personal use. Finally, Chatbots are relatively easy to use, as they are often based on
simple decision trees. ChatGPT, on the other hand, requires advanced programming and

machine learning skills to use it effectively.

Benefits of Using Chatgpt for E-Commerce [2]
ChatGPT can bring many benefits to E-Commerce. This OpenAl Chatbot can be
embedded in an online store website or app. Also, ChatGPT is highly customizable so it

can be adapted to any business need.

ChatGPT can provide content for websites, product descriptions, product
recommendations, or answer customer questions. It can also help with marketing ideas
by providing ideas and titles for videos or posters. ChatGPT can be a powerful tool for
E-Commerce businesses because it streamlines many of the processes where business

owners spend time and money.

Chatgpt Can Improve E-Commerce By:

e Automate Tasks: First, ChatGPT in e-commerce can automate time-consuming and
difficult task. It's like having a trustable robot who takes care of customer support,
inventory management, and order tracking, freeing up your time and resources to

focus on bigger and better things.

e More Collaboration: Second, in E-Commerce ChatGPT can be a real game changer
for teamwork. It can help different teams and departments work together seamlessly

to achieve a common goal like superheroes teaming up to save the world.

e Stand Out: Finally, ChatGPT can help E-Commerce businesses stand out by
creating unexpected and thoughtful content. It's like having a creative mind in your
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team and coming up with new ideas to help you stand out in the crowded e-

commerce market.

Limitations of Chatgpt for E-Commerce [2]
ChatGPT has changed the game for E-Commerce businesses, but businesses should be
aware of some limitations and issues. It is important to understand the limitations of

using ChatGPT in E-Commerce.

e Uninvited Plagiarism: One of the main limitations of using ChatGPT for E-
Commerce is the risk of plagiarism. It's like relying on your neighbor's homework for
your school project. Sure, it will give you good grades, but that's not fair. Similarly,
using ChatGPT to create fully descriptive articles for your E-Commerce store

without checking for plagiarism can get you in trouble.

e Inaccurate Data: Another limitation is the accuracy of the data. Think of a wizard
who has a book about Harry Potter, but there is no spell in this book that can defeat
Voldemort. In addition, ChatGPT may not be able to update or understand the
content of your questions because it learns to use data prior to 2021, which may

result in incorrect or irrelevant answers.

e No Image Generation: ChatGPT is a text-based tool and cannot render images of
objects to provide information about them. Images play an important role in E-

Commerce; without them, customers cannot fully understand what they are buying.

e ChatGPT Down: "ChatGPT at Capacity!"" - This error message is one of the
biggest limitations of using ChatGPT. Due to heavy server load, ChatGPT cannot

accommodate more users and may crash.

Ways to Use Chatgpt in E-Commerce [2] [3]
E-Commerce businesses, Success and Survival must follow the trends of digital

marketing and leverage’s based on the technological advancements.

One of the technological advancements that became widespread this year is chatbots.
Chatbots have been helping E-Commerce businesses for years. They are computer

programs or software applications powered by artificial intelligence (Al) and interact
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with customers and website visitors in real time. They provide your customers with an

automated conversations about your products or services.

In November 2022, a revolutionary new artificial intelligence technology was
introduced. This technology is called "Chat GPT". It is a professional form of Chatbot
developed by American Al intelligence - OpenAl.

Some of the Ways to Use Chatgpt in E-Commerce:
1. Generating ldeas: ldeas and creativity are the heart and soul of E-Commerce.
Fortunately, ChatGPT can fix the problem, or at least lessen the frustration of not

being able to create anything new.
Among the things that ChatGPT can generate ideas for:

e SEO (Search Engine Optimization) Titles: If one is working on marketing;
organically, an online store should then know the importance of search engine
optimization and how much time it takes to find listings. Now ChatGPT can do all
the SEO related work. It does all the research, search and distribution and provides a
list of potential SEO domains. What one need to do is to ask what they want from the

Chatbot, using clear, concise and in natural language.

Example of a ChatGPT question that can be used to ask for SEO ideas: ""Write 5
SEO headline ideas for an article about cars.” While writing this article, ChatGPT
can help with keywords as well as providing SEO domain ideas. One can provide it

with the main keyword and ask for additional keywords and comparisons.

e Copywriting ldeas: Copywriting can be mentally exhausting. ChatGPT can help

you generate ideas for your ad copy.

An example of a ChatGPT prompt that one can request for copywriting ideas:

“Write a 5 high-converting ad copy about cars”.

e Product Description Ideas: Research shows that 50% of consumers will return their
purchases if the product is not as described. Therefore, writing the correct product
description is one of the most important tasks for an E-Commerce store. While it's
not guaranteed to provide the level of accuracy required for product descriptions, it's
still a good tool for generating ideas that make your unique products stand out. One
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can edit and modify these ideas and use them as inspiration for final product

descriptions.

An example of a ChatGPT prompt that can be used to ask for product descriptive

ideas: “Write a 100-word catchy product description about cars.”

e ldeas for Social Media Captions: Statistics show that 59% of people in the world
use social media; therefore, it is an important aspect for E-Commerce. As a result,

ChatGPT can now provide creative ideas for any social media post and captions.

An example of a ChatGPT prompt people can use to request social media caption
ideas: “Write 3 promotional Instagram captions for a car to encourage users to

visit the online store and make a purchase.”

2. Proofreading: Text is essential for E-Commerce businesses. Sending an email?
Writing a product description? Writing a blog post? — For all, one is using text. Since
text is an essential part of the E-Commerce business, it is very important to make
sure that the text used does not contain any grammatical or spelling mistakes.
ChatGPT can help with this. ChatGPT can be a good proofreader as it corrects

grammar and spelling errors and also offers suggestions on how to improve text.

3. Facilitating Email Marketing: Email marketing is one of the most important
marketing strategies for e-commerce. Therefore, it is always possible to take
advantage of methods that can improve email marketing. Today, ChatGPT is

pioneering E-Commerce email marketing by doing the following:

e Writing Drafts for Cold Emails: ChatGPT can help draft cold emails for
customers, suppliers, partners and more. All people have to do is to provide the

software with the necessary information about their request and its content.

e Generate Email Responses: Responding to emails can take a long time. ChatGPT
can also help with this task. It can provide assistance in responding to emails. All one

has to do is give it with the content that the email should include.

A better way to use ChatGPT is to integrate with an email service provider to automate

the process. So provide the best marketing automation tool that makes it easy to create,
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customize, launch and optimize all your email marketing campaigns. This works with

ChatGPT in optimizing one’s campaigns.

4.

Providing Customer Support and Personalization: Another way ChatGPT can
help E-Commerce businesses is by providing customer support and customer service

such as:

Responding to customer reviews: Positive customer reviews represent the most
attractive form of E-Commerce available to customers. However, even negative
reviews can be beneficial for a business if they are well answered. ChatGPT can help
respond to customer reviews appropriately and thoughtfully.

Generating Frequently Asked Questions (FAQ): ChatGPT can create a complete
FAQ for an E-Commerce website, a great place to address customers' concerns and
questions. Likewise, the software must provide appropriate information about its

online store and its products or services.

Providing Personalization: We all know the importance of personalization for E-
Commerce. Also important to understand is the way ChatGPT optimizes itself. For
example, ChatGPT can generate personalized product recommendations based on a
customer's search and purchase history. It can also create personalized answers to
customer questions. “ChatGPT can help companies customize not only how

businesses talk to customers, but also how they are said.”

Managing Data: ChatGPT can facilitate many tasks related to E-Commerce data
storage. For example, it can help people transform unstructured data into structured

data, find open source data, find patterns, and even write code for data analysis.

. Optimizing Content Marketing: Content marketing is another important business

that E-Commerce businesses rely on. ChatGPT can revolutionize content marketing
by helping people easily create unique and engaging content. All one has to do is

give the software the content that one want it to cover.

To create more information and personalized content, please provide ChatGPT with

additional information such as data about one’s target audience or business.

For short articles, it's easy to remind ChatGPT to write an article or post.
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For more SEO optimized content in addition to topics, it is possible to provide a
content list to ChatGPT and ask it to create blog posts with relevant content. They

may be asked to create a Meta description for their blog post.

In the previous example, we gave ChatGPT these instructions: “Write a 140
character Meta description to encourage people to read a blog post about cars. Of
course, if one want Meta descriptions to have specific content, one can add them to

their comments.

. Generating Leads:

People always talk about landing page optimization for lead generation. Today,
artificial intelligence provides tools that can help build more effective applications.
ChatGPT can interact with potential customers visiting the website and assess their

suitability by asking some appropriate questions.

Let's also not forget that ChatGPT automatically supports all their efforts first, just to
generate ideas for a business, help them with their email marketing campaigns, and

optimize their Content marketing.

FUTURE OF ChatGPT IN E-COMMERCE [2]

As the field of conversational Al continues to grow and evolve, both Chatbots and

ChatGPT are poised to play an increasingly important role in everyone's lives. Here are

some differences and predictions for the future of this technology:

Increased Personalization: Both Chatbots and GPT are likely to become more
personal and tailored to customers' needs. This will be achieved by advances in
natural language processing, machine learning and other artificial intelligence

technologies.

Integration with Other Technologies: Chatbots and ChatGPT can be integrated
with other technologies such as voice assistants and virtual and augmented reality

platforms to create a cohesive and intuitive experience for users.

Expansion into New Markets: As the use of conversational Al expands, Chatbots
and ChatGPT can enter new industries such as healthcare, finance, and

transportation.

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 51



A Modern Approach Towards Al, 10T & Digital Marketing ISBN: 978-93-93810-52-6

Overall, conversational Al has a bright future, and both Chatbots and ChatGPT are
likely to play an important role in future developments. As ChatGPT continues to

evolve, it is clear that the technology has the potential to revolutionize E-Commerce.

The world of E-Commerce has changed dramatically in recent years, and advances in
technology have played an important role in improving the way businesses interact with
their customers. Among these innovations, artificial intelligence (Al) emerged as a
game changer, giving E-Commerce businesses the opportunity to transform their own
experience and ownership. One of the Al-powered technologies that has been making a
splash in the industry is ChatGPT-4, an advanced language model designed to
understand and produce human-like text. ChatGPT-4 has the potential to redefine the
future of E-Commerce by delivering personalized and engaging customer experiences.
This technology can analyze large amounts of data, understand customer preferences

and generate product recommendations, making it an essential tool for E-Commerce.

One of the key benefits of ChatGPT-4 is its ability to provide fast, personalized
customer support. As E-Commerce continues to grow, it has become increasingly
difficult to provide timely and efficient customer service. ChatGPT-4 integrates with
Chatbots and virtual assistants, allowing customers to understand and answer their
questions like humans. This not only helps improve response time, but also increases

satisfaction by ensuring that customers receive accurate and relevant information.

In addition to customer support, ChatGPT-4 can also play an important role in
personalizing the online business. By analyzing customer data such as search history,
purchasing patterns and preferences, Al-driven systems can generate recommendations
for customers. This level of personalization not only provides a purchase guarantee, but

also helps build long-term customer loyalty.

Additionally, ChatGPT-4 can be used to create content marketing and promotion.
Creating product descriptions, email campaigns and social media can take a lot of time
and effort. However, with the help of ChatGPT-4, E-Commerce businesses can create
great content that resonates with their audience and ultimately leads to more traffic and

conversions.
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Another area where ChatGPT-4 can have a significant impact is customer reviews and
feedback. Al-driven technology helps businesses identify trends and patterns by
analyzing customer feelings and emotions, allowing them to make data-driven decisions
to improve their products and services. Additionally, ChatGPT-4 can be used to
generate personalized responses to customer reviews, demonstrating the company's

commitment to solving customer problems and improving their full knowledge.

The use of ChatGPT-4 in E-Commerce also continues to improve web design and user
experience. Al-driven technology analyzes user behavior and preferences, providing
insights for the best website, navigation patterns and content placement. This allows
businesses to create a more intuitive and seamless online shopping experience, which

ultimately results in higher conversion rates and customer satisfaction.

ChatGPT ALTERNATIVE FOR E-COMMERCE - ChatSonic [2] [3]
When it comes to choosing an Al-powered writing tool, there are two main competitors:
ChatGPT and ChatSonic. Both tools are very powerful and have many features that

make them a good choice for any content creator.

ChatGPT is an open-source, Al-powered writing tool developed by OpenAll. It is based
on the standard GPT-3 language and is used to generate text responses to user input
in a conversational manner. This model is very powerful and has been extensively
trained on large amounts of text data. But it has some limitations. For example, it
cannot create new content because it does not have access to real-time information.
Additionally, it does not have any visual capabilities, so it cannot generate visuals or

artwork.

On the other hand, ChatSonic is an Al-powered writing tool developed by Writesonic.
It is powered by Google Search and capable to generate content that is always up-to-
date. It also has a visual feature that creates beautiful images based on your entries.
It also has a variety of other features such as the ChatGPT API and Chrome
extensions that make it a great choice for content creators. ChatSonic is a powerful
tool and more powerful than ChatGPT. It has real-time access to data and can
understand commands, making it a good choice for content creators. Additionally,

ChatSonic also has features like Al artwork, APl access, and interactive features like
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plagiarism checking that ChatGPT doesn’t have. ChatSonic is safe to use. It uses the
latest security techniques and measures to keep users' information safe and their
conversations encrypted. Also, ChatSonic is designed to be easy to use, so don't worry

about complicated setup or configuration.

The advanced features of ChatGPT and ChatSonic make it easy to see how Al tools
can transform the E-Commerce industry. ChatSonic can analyze customer data
through machine learning algorithms to create personalized messages about each
buyer's preferences and behavior. ChatSonic or ChatGPT is like the queen bee in this
hive, keeping everything organized and running smoothly. It helps businesses automate
social media tasks like creating posts and responding to messages, giving businesses
time to focus on creating quality content. ChatSonic's quick thinking and creative
thinking helps businesses create engaging content that engages and inspires their

target audience.

When you go to a restaurant, the server will often ask if you want to move on to a
larger meal or add dessert to your order. That's up-sells and cross-sells! These
technologies can help businesses increase revenue and increase customer satisfaction in
E-Commerce. ChatSonic can change the rules of the game for businesses that want
to upsell and cross-sell. By analyzing customer data, ChatSonic can offer personalized

product recommendations at checkout, which can make the customer's job easier.

Traditional Chatbot Vs Conversational Al

Traditional Chatbot (ChatGPT) Conversational Al (ChatSonic)
Capable of text only commands, inputs and Capable of Voice and text
outputs. commands, inputs and outputs.

Single Channel: Can be used as a website Omni channel: Can be deployed
chat interface only. on websites, voice assistants,
messaging apps and more.

Navigational focused. Dialogue focused.
Pre-determined scripted conversational Intelligent conversations powered
flow. by Al, ML NLP

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 54



A Modern Approach Towards Al, 10T & Digital Marketing

ISBN: 978-93-93810-52-6

Rule-based, canned linear interaction with

limited scope.

Wider Scope, non-linear, hyper-

personalized interactions.

Manual Maintenance and updates, time

consuming to scale.

Highly Scalable, Grows with your
data.

Time-consuming development process.

Easy deployment and integrations

with existing systems.

Any updates or revision to the pre-defined
rules and conversational flow demands

reconfiguration.

Continual learning and fast

iteration cycles.

Supported by powerful Google search - No

Supported by powerful Google

search - Yes

Creates digital arts - No

Creates digital arts - Yes

Personalized avatar - No

Personalized avatar - Yes

ChatSonic vs. ChatGPT-4: Side-by-Side Comparison

Description ChatSonic ChatGPT-4
Architecture Transformer-based | Transformer-based
Release Date 2020 2023
Training Data Large Large and diverse
Language Support 30+ languages 26
Conversational Ability Moderate Advanced
Contextual Advanced Advanced
Understanding
Fine-Tuning Capability? Yes Yes
Input Voice, text Text, images
Language Model Generative Generative

CONCLUSION

e To conclude, it's clear that ChatGPT, along with other Al tools, is the future of any
business, especially E-Commerce. Therefore, one should not miss all the growth

opportunities that ChatGPT can provide for the E-Commerce store. So one can start

their e-commerce business with the help of ChatGPT.
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The role of ChatGPT in the future of E-Commerce is undeniable. The ability to
deliver and customize Al-driven customer experiences gives e-commerce businesses

a competitive edge in a crowded market.

By leveraging the power of ChatGPT, businesses can improve customer support,
personalize products, create content marketing, analyze customer feedback and

improve optimizing website design.

As technology continues to evolve, ChatGPT will play an important role in shaping
the future of e-commerce, making it an indispensable tool for businesses that clearly
want to thrive in the digital age.
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ABSTRACT

Digital marketing emerged with the spread of the commercial internet. Different
marketing strategies have always adapted to the appropriate media. New online
platforms like social media have also led to the emergence of new online marketing
strategies. The names Web1.0 and Web2.0 may be used to broadly categorise the
changes in online marketing. Web 1.0 saw the development of email marketing and
search engine marketing, while Web 2.0 saw the emergence of social media marketing
and blog marketing. Today, marketing subcategories like content marketing or referral
marketing are crucial. Programmatic marketing has grown in importance in the area of
automated advertising booking thanks to big data and machine learning. The
researchers attempt to examine the developments in digital marketing while keeping this

viewpoint in mind.

Keywords: Digital Marketing, Trends, Strategies, Business

INTRODUCTION

The Internet era of today has unlocked a wide range of business options. Using social
networks, one may easily reach clients for their business and get new ones, in addition
to sharing a private birthday photo. It's astonishing how quickly and easily digital media
can spread knowledge and support business growth. Search engine optimisation (SEO),
search engine marketing (SEM), content marketing, influencer marketing, content
automation, campaign marketing, data-driven marketing, e-commerce marketing, social
media marketing, social media optimization, e-mail direct marketing, display
advertising, e-books, and optical discs and games have all become commonplace in
digital marketing campaigns. Digital marketing extends to non-Internet channels that
provide digital media, such as television, mobile phones (SMS and MMS), callback,
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and on-hold mobile ring tones. The extension to non-Internet channels differentiates

digital marketing from online marketing.
EMERGING DIGITAL MARKETING TRENDS

1. Artificial Intelligence (Al)

Even though artificial intelligence is still in its infancy, there were several effective
instances of Al-based marketing initiatives in 2022.For instance, DALL-E gained
popularity last year. This Al technology can produce graphics from written instructions.
Instead of purchasing stock photographs, digital marketers might utilise it to create
graphics for blog posts and landing sites. ChatGPT, a sophisticated text-based
application that can produce many types of textual material, is another well-known free
Al tool. ChatGPT is a pretty remarkable application that may improve your digital
marketing approach. It can be used for everything from cracking jokes to creating

scenes for short films.

2. The new wave of Influencer Marketing

Influencer marketing was once extremely easy to understand. You locate a profile with
a sizable following, pay them to advertise your goods, and then you wait for the results.
It's no longer that easy. Users of social media are aware of influencer marketing and no
longer blindly believe what they see in their feeds. Social media influencer Dom has
become a way of life. You need a lot of specialised knowledge and the ability to
generate interaction in order to be a successful influencer. Check out Brand24's list of
the top digital marketing influencers for a fast review of who is who in influencer

marketing.

3. Personalized Marketing

Are you aware of how many advertisements you view each day on the Internet. Too
many businesses are vying for your attention and attempting to push their newest goods.
You now need to be a more cunning marketer. It is insufficient to just advertise your
service or product to a large audience and wait for feedback. Your potential clients'
concerns must be addressed, and you must provide answers. You most likely receive a
lot of spammy messages from marketers trying to sell you their goods if you have a

LinkedIn account. Unfortunately, a lot of these messages are very general and fail to
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address any potential issues you may have. Here’s a chance for your team! Before you
message another CEO about your brilliant tool, do a little research and think of the

problems they may be facing — and offer them solutions, not just products.

On the other side, social listening is a fantastic method to join the conversation straight
away. Find people who are discussing your company, product, or market segment and
pay close attention to the issues they are having. When used properly, social selling and
conversational marketing may perform miracles and have a high likelihood of becoming
viral. Despite declining in popularity, Facebook still has a large number of active groups
where members communicate. It's an opportunity for your brand to reduce the distance
between it and its customers. You may also utilise LinkedIn groups to strengthen your

digital marketing initiatives.

Email marketing strategy may also be used to send personalised communications. In
2023, email marketing will still be widely used, and it may be used to build a marketing

funnel. Before you launch email marketing, be careful to correctly categorise users.

4. Short-Form Video Content

In the previous year, TikTok videos were without a doubt the most widely consumed
sort of social media material. They were so popular that a lot of big social media sites
sought to imitate them. In recent years, we've seen the emergence of Instagram Reels
(later replicated by Facebook), YouTube Shorts, and even Twitter tried its hand at
Fleets. (removed in 2021).

Our attention span is growing shorter, that much is evident. Although there are still a lot
of interesting videos on YouTube, short-form video material is quite different. You may
just use TikTok as a time filler while driving to work or before going to bed. As a
marketer, consider this a challenge. Use the first seconds of the video to grab the user’s
attention and try to save your brand in their memory. Probably not every company is
viral-worthy, but on the other hand, Ryanair and Duolingo are quite successful when it

comes to views on TikTok.

5. Multi-Channel Social Media Marketing
Prior to a few years ago, Facebook was the only social media network that really

mattered. Everything happened there when everyone was present. not in 2023 however.
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Although Facebook isn't yet going away, there are many more platforms you need to
keep up with if you want to be an effective social media marketer. TikTok has recently
received the most attention among platforms. Due to its recent surge in popularity,
marketers are finally seeing the enormous potential of TikTok marketing.

The TikTok narrative demonstrates the need for us to be ready for any new platforms
that could enter the market. Young people (Gen Z and the future generation) are
especially prone to abandon ship and adopt the new thing. My advise is to keep an eye
on BeReal's development and keep an eye out for any credible Twitter alternatives that

emerge. Mastodon appears to be Twitter's possible rival at the moment.

6. LinkedIn

Even while LinkedIn isn't a young company, its user base is expanding annually, and in
2023 you may discover a lot of prospective clients there. Consider it this way: 39% of
all LinkedIn users still choose to pay for LinkedIn Premium, despite the fact that it is
one of the most costly social network membership plans. That outcome is
remarkable.The figures are self-evident. LinkedIn is an essential component of your
2023 marketing plan. It's still applicable and the ideal spot to begin social selling.

7.SEO

The most recent Google adjustments demonstrate that the days of keyword stuffing SEO
are quickly coming to an end. Search engine Al algorithms are becoming more
sophisticated and can now tell with great clarity if a landing page or post was created by
a real person with a genuine desire to assist the reader or whether it was the product of
an outdated SEO who just paraphrased previous material and added additional

keywords.

Don't get me wrong —SEO is still vital, and keywords are still crucial. All you have to
do is alter your viewpoint. Instead of rewarding websites with the most backlinks and
the precise term in the meta title, Google and other search engines favour those who

provide comprehensive answers to consumers' queries.

8. Customer Experience
The customer experience has grown even more crucial to corporate strategy as we

migrate more and more to the digital realm. Nowadays, you can quickly get reviews and
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comments on practically everything. When a business provides a poor customer
experience, word gets around quickly. Quickly, customers will start to steer clear of
their offerings and seek alternatives. In 2023, there is just no justification for subpar

customer service.

Your digital marketing strategy should prioritise providing the finest experience
possible for your customers. Your website should load quickly and be simple to use.
Don't withhold important data from users. Improve the site's organisation. Use chatbots
or other solutions to make customer contact easy. Improved customer experience will

definitely be a huge digital marketing trend in 2023.

9. Ethics in Digital Marketing

Unscrupulous marketing techniques have no place in 2023. The tendency is towards
conscious decisions. Ethics and morals are now far more influential than ever on your
potential and current consumers. Consumers are aware of global warming and how
irresponsible capitalism contributes to it. You must thus be sincere in your
communications. If they are not your primary target audience, don't be scared to lose
them. Sometimes it's preferable to acknowledge that you are not the right option for
them and spare them the disappointment. (and negative reviews). Users will value your
openness and keep in mind the helpful recommendations. More and more companies
pursue CRM (Cause-Related Marketing). They use their social media channels and
other marketing materials to promote philanthropy and similar behaviors. Yes, corporate
giving often is done purely for tax-deduction purposes, but at the same time, they are

really helping the planet.

10. Inclusive Marketing

With increased awareness, inclusive marketing is receiving significantly more attention.
The days when companies ignored minorities in their marketing messaging are long
gone. This article's points 3, 8, and 9 are all closely related to this digital marketing

trend.

Please keep inclusivity in mind when you develop your marketing messaging. Adapt
your website for users with bad vision if you own a SaaS or other online business. If

you have a physical store, make the area accessible to those who need it. But diversity is
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not only about people with impairments. According to a 2022 Nielsen survey, 59% of
Black viewers are more inclined to make a purchase from a business when the
advertising features a member of their identification group. Think about that in your
2023 digital marketing efforts. Minorities are also your customers, so you cannot simply

omit them in your marketing messages.

CONCLUSION

With increased awareness, inclusive marketing is receiving significantly more attention.
The days when companies ignored minorities in their marketing messaging are long
gone. This article's points 3, 8, and 9 are all closely related to this digital marketing
trend. In the 2000s and 2010s, when there was a significant increase in the number of
devices that could access digital media, digital marketing grew more sophisticated.
Statistics from 2012 and 2013 indicated that the digital marketing industry was
continuing expanding. As social media platforms like LinkedIn, Facebook, YouTube,
and Twitter emerged in the 2000s, consumers' reliance on digital gadgets increased.
They thus anticipated a smooth user experience for finding product information across

several platforms.
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ABSTRACT

2020 was a challenging and chaotic year for everyone. The epidemic particularly
affected business owners. Due to lockdown limitations, a lot of physical companies
closed down, either temporarily or permanently. Many others were forced to reorganise
and shift their companies online. This has increased competition for both new and
experienced digital marketers in social media, SEO, and content marketing. Keeping
this view in mind, the researchers try to analyse the challenges that could be faced by
the online marketing in 2023.

Keywords: Digital Marketing, Challenges, Business, Competition

INTRODUCTION

Online marketing effectively began in 1990 when the Archie search engine was created
as an index for FTP sites. Computer storage was already sufficiently enough in the
1980s to accommodate massive amounts of client data. Companies began deciding
against restricted list brokers in favour of internet strategies like database marketing.
With the use of databases, businesses were able to track client information more
efficiently, changing the dynamic between buyer and seller.

The phrase "online marketing" was first used in the 1990s. Customer Relationship
Management (CRM) programmes grew in importance when personal computers and
server/client architecture were developed, and marketing technology as a whole.
Vendors were compelled by fierce competition to include more services, such as apps
for marketing, sales, and service, into their software. After the creation of the Internet,
marketers were also able to hold online customer data thanks to e CRM software. Due
to this, the first clickable banner ad went online in 1994 as part of AT&T's "You Will"
campaign. In the first four months after the ad went live, 44% of all viewers clicked on
it.
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CHALLENGES FOR ONLINE MARKETING IN 2023

1. Learning about Your Customers

In 2023 and beyond, audience targeting will be more important than ever. You cannot
afford to squander time or resources on content or keywords that are overly general or
poorly targeted as SEO and paid advertising become more competitive. One of the
finest methods for selecting the correct audience is a buyer persona, which helps you
picture and comprehend your average consumer. Making buyer personas is made simple
with the aid of a useful tool from HubSpot called Make My Persona. By polling and
interviewing your audience on your blog and social media pages, you may also discover

more about your clients.

2. Generating Qualified Leads

The lifeblood of every firm is leads. A competitive market is to be anticipated in 2023
as many service-based businesses strive to increase their focused lead generation. Costs
for paid advertisements like those on Facebook and Google are going to increase.
Marketers that are savvy will discover how to take advantage of less expensive lead
generating techniques like LinkedIn networking, video marketing, and creating
interactive channels like webinars and virtual conferences. Delivering strong value to
prospects is vital before you can expect to close a transaction as lead generation
becomes more competitive. Get a great understanding of lead generating tactics by
reading this tutorial.

3. Managing Cash Flow

Businesses may experience cash flow issues in difficult economic times. For instance, if
the 2020 holiday season is successful, a protracted period of low consumer spending
may follow. Business owners and marketers need to manage their cash flow with
extreme caution. Leaning out and reducing wasteful spending may assist. Thankfully,
putting all or a portion of your business online typically results in cost savings on things
like leasing office or retail space. Businesses with consistent, reliable clients might wish

to think about alternative finance strategies like invoice factoring.
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4. Creating Engaging Content

For digital marketers, content marketing will continue to develop and be just as
important as ever. Fresh content that informs and directs readers to a solution is
constantly in high demand from clients and prospects. Short-form videos, live-streaming
material, podcasts, and Instagram and Facebook stories are among the categories that
will be particularly well-liked in 2023. Because it enables people to share their thoughts,

audiences love interactive content.

5. Complying With Privacy and Data-Sharing Regulations

Regulations like the GDPR won't be eliminated. We should prepare for more of this
type of legislation globally. Because a website may get visitors from any nation, you
must abide by the rules that apply to the people who make up your intended audience.
Be careful to be open and honest about your website's cookie, data-sharing, and privacy
policies. Be careful to maintain compliance in areas like data storage. For instance,

GDPR places time restrictions on how long you may keep visitor data.

On top of complying with GDPR (and all its future iterations), you should make sure to
improve your email deliverability to make sure that people who are a part of your email

list continue getting your emails in their inbox rather than the spam folder.

6. Making Websites Accessible

Another rapidly expanding issue that all website owners need to be aware of is
accessibility. A website that is accessible may be utilised by users who have hearing,
vision, or other disabilities. Making a website accessible may be done in a number of
ways. For instance, provide alt text with every image you upload so that viewers with
vision impairments may comprehend it. This is beneficial for SEO as well.
Additionally, because not everyone is able to use a mouse, it would be advisable to
make sure people can browse your website using only a keyboard. Comprehensive
information about web accessibility is available from the Web Accessibility Initiative
(WAL).

7. Strategizing Mobile-First
More people than ever browse and purchase on their smartphones and tablets.

Marketing professionals promoted a mobile-friendly strategy a few years ago. This
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approach is quickly evolving into a mobile-first one. Make sure your website is
optimised for mobile users if you want to win a piece of the rapidly growing mobile
market. Test every functionality on various hardware. Make sure that customers can
simply add goods to their online shopping carts, complete checkouts, and make
payments using mobile devices. Be aware that downloading huge photos and movies

may take longer for mobile users.

8. Establishing an Omnichannel Marketing Strategy

Customers are becoming more engaged across many platforms and devices.
Concentrating all of your efforts on a single tactic, like email or Facebook, is no longer
sufficient. You should make it simple for your fans, subscribers, and clients to stay in
touch with you wherever they are. This does not imply that you must constantly be
present. Pay attention to the platforms where your audience is present. The idea is to
offer a smooth transition from one channel to another so that customers may do so with

ease. Link to your website and social media accounts, for instance, in your emails.

9. Maintaining Brand Consistency and Authority

You want your clients to regard you as an authority in your field. Additionally, you
want to develop a distinctive brand identity that attracts devoted clients. In a cutthroat
market, it would be ideal to go above and beyond providing high-quality goods and
services. Follow the example of brand-building gurus like Apple and Nike, whose
clients actively seek them out rather than opting for competing goods. Decide what your
unique selling offer is and emphasise it. (USP). Be consistent in your tone and

presentation across all platforms and mediums.

10. Staying Current With Google’s Algorithms

Google's status as the top search engine will probably remain unchanged in 2023.
Google is, if anything, expanding its digital empire. You must closely monitor the most
recent features, guidelines, and algorithms published by the industry leader in search.
Locally active businesses must make sure their Google My Business listing is complete
and up-to-date. Position Zero in Google's search results, sometimes referred to as

ranking for Google Snippets, is another essential area to keep an eye on. Lists with
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numbers and FAQs that address your clients' most frequently asked queries are the ideal

content formats for this highly sought-after region.

10 Crucial Statistics for Digital Marketing in 2023

The data below offer helpful hints about what to look out for in the upcoming year.

By 2023, Statista predicts that there will be over 295 million users of mobile internet.
When it comes to e-commerce and buying all kinds of products and services online,

mobile customers are generating an increasing amount of transactions.

90% of customers, according to AdWhite, examine internet reviews before going to a
store. Given that potential consumers have a wide range of alternatives, this

emphasises the need of building trust and improving customer service.

According to the 2020 Omni channel Statistics Report, marketers that used at least
three channels for their campaigns saw 287% higher sales than those who just

targeted one. To reach customers nowadays, omni channel marketing is crucial.

According to Demand Metric, content marketing generates three times as many leads
while costing 62% less than traditional marketing. Focusing on high-quality organic
content is a cost-effective strategy to market your company as paid advertising

expenses rise.

According to one survey, 71% of users with impairments will abandon an
inaccessible website. Web accessibility is therefore a growingly significant problem

that has an impact on your SEO and bottom line.

Varonis claims that firms have already spent an average of $1.3 million on GDPR
compliance and anticipate spending an additional $1.8 million. He bases this claim
on an IAAP research. While it might primarily be larger firms, everyone is affected
by the GDPR and other related laws.

According to WordStream, 51% of marketing experts believe that video content has
the highest return on investment. Every company must use video to reach its

audience as it grows in popularity every year.
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Nearly 90% of companies claim that social media marketing has improved their
company's exposure, and 75% claim that it has boosted customer traffic. Social
media will thus continue to be a crucial tool for interacting with customers in the

years to come.

LinkedIn posts with graphics generated 200% higher interaction than those with text,
according to SocialPilot. As more and more of the internet is driven by pictures, this

idea holds true everywhere.

According to Search Engine Journal, prospects generated by SEO have a close rate
of 14.6%, but leads generated by outbound strategies like direct mail or print
advertisements only have a close rate of 1.7%. This underlines the importance of

inbound marketing strategies like content marketing and SEO

CONCLUSION
While 2020 brought about many unanticipated changes, don’t expect everything to

return to normal in 2023. Many of the alterations from the previous year will last for a

very long time. E-commerce and virtual events, for instance, are expected to grow even

after the epidemic. Therefore, if you want to be successful in 2023 and beyond, you

must pay special attention to choosing the correct target market, developing your brand,

and keeping up with the most recent developments in social media and Google.

REFERENCES

1.

Nakamura, Leonard I. (FRB); Samuels, Jon (BEA); Soloveichik, Rachel H. (BEA)
(24 October 2017). "Measuring the "Free" Digital Economy Within the GDP and
Productivity Accounts" (PDF). SSRN.com. Social Science Research Network
publishing working paper 17-37 of the Research Department, Federal Reserve Bank
of Philadelphia. p. 37 (Fig. 3). Archived (PDF) from the original on 20 March
2021.

"Definition of digital marketing". Financial Times. Archived from the original on
29 November 2017. Retrieved 22 August 2015.

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 70


https://www.bea.gov/index.php/system/files/papers/WP2017-9.pdf
https://www.bea.gov/index.php/system/files/papers/WP2017-9.pdf
https://web.archive.org/web/20210320213029/https:/www.bea.gov/index.php/system/files/papers/WP2017-9.pdf
https://web.archive.org/web/20171129124232/http:/lexicon.ft.com/Term?term=digital-marketing
http://lexicon.ft.com/Term?term=digital-marketing

A Modern Approach Towards Al, 10T & Digital Marketing ISBN: 978-93-93810-52-6

3. "The Four Faces of  Digital Marketing"”. American Marketing
Association. Archived from the original on 13 February 2020. Retrieved 22
August 2019.

4. Nielsen (10 March 2016). "Digital Advertising is Rising in Canada, Requiring
More Sophisticated Measures of Success"”. Nielsen. Nielsen. Archived from the
original on 18 March 2016. Retrieved 25 March 2016.

5. Nielsen (20 January 2016). "Connected Commerce is Creating Buyers Without
Border". Nielsen Global. Nielsen Global. Archived from the original on 23 January
2016. Retrieved 25 March 2016.

6. Dahlen, Micael (2010). Marketing Communications: A Brand Narrative Approach.
Chichester, West Sussex UK: John Wiley & Sons Ltd. p. 36.

7. "Digital Marketing". Techopedia. Archived from the original on 21 August 2015.
Retrieved 22 August 2015.

8. "Digital Marketing Systems and Techniques". Warwick. Archived from the original
on 13 February 2020. Retrieved 28 August 2019.

9. Schoenbachler, Denise D.; Gordon, Geoffrey L.; Foley, Dawn; Spellman, Linda
(1997). "Understanding consumer database marketing”. Journal of Consumer
Marketing. 15 (1): 5-19. doi:10.1108/07363769710155820.

10. Clark, Dorie (11 November 2012), "The End of the Expert: Why No One in
Marketing Knows What They're Doing", Forbes, archived from the original on 4
November 2013

11. Bhat, Suhail Ahmad; Darzi, Mushtag Ahmad (16 May 2016). "Customer
relationship management: An approach to competitive advantage in the banking
sector by exploring the mediational role of loyalty". International Journal of Bank
Marketing. 34 (3): 388-410. doi:10.1108/IJBM-11-2014-0160. ISSN 0265-2323.

12. McCambley, Joe (12 December 2013). "The first ever banner ad: why did it work
so well?". The Guardian. Archived from the original on 19 December 2019.
Retrieved 14 March 2018.

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 71


https://www.ama.org/marketing-news/the-four-faces-of-digital-marketing/
https://web.archive.org/web/20200213101612/https:/www.ama.org/marketing-news/the-four-faces-of-digital-marketing/
http://www.nielsen.com/us/en/insights/news/2016/digital-advertising-is-rising-in-canada-requiring-more-sophisticated-measures-of-success.html
http://www.nielsen.com/us/en/insights/news/2016/digital-advertising-is-rising-in-canada-requiring-more-sophisticated-measures-of-success.html
https://web.archive.org/web/20160318145307/http:/www.nielsen.com/us/en/insights/news/2016/digital-advertising-is-rising-in-canada-requiring-more-sophisticated-measures-of-success.html
http://www.nielsen.com/us/en/insights/news/2016/connected-commerce-is-creating-buyers-without-borders.html
http://www.nielsen.com/us/en/insights/news/2016/connected-commerce-is-creating-buyers-without-borders.html
https://web.archive.org/web/20160123204219/http:/www.nielsen.com/us/en/insights/news/2016/connected-commerce-is-creating-buyers-without-borders.html
http://www.techopedia.com/definition/27110/digital-marketing
https://web.archive.org/web/20150821133457/http:/www.techopedia.com/definition/27110/digital-marketing
https://warwick.ac.uk/fac/sci/wmg/education/wmgmasters/structure/modules/dmst/
https://web.archive.org/web/20200213101612/https:/warwick.ac.uk/fac/sci/wmg/education/wmgmasters/structure/modules/dmst/
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1108%2F07363769710155820
https://web.archive.org/web/20131104235646/http:/www.forbes.com/sites/dorieclark/2012/11/11/the-end-of-the-expert-why-no-one-in-marketing-knows-what-theyre-doing/
https://web.archive.org/web/20131104235646/http:/www.forbes.com/sites/dorieclark/2012/11/11/the-end-of-the-expert-why-no-one-in-marketing-knows-what-theyre-doing/
https://www.forbes.com/sites/dorieclark/2012/11/11/the-end-of-the-expert-why-no-one-in-marketing-knows-what-theyre-doing/
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1108%2FIJBM-11-2014-0160
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0265-2323
https://www.theguardian.com/media-network/media-network-blog/2013/dec/12/first-ever-banner-ad-advertising
https://www.theguardian.com/media-network/media-network-blog/2013/dec/12/first-ever-banner-ad-advertising
https://web.archive.org/web/20191219075512/https:/www.theguardian.com/media-network/media-network-blog/2013/dec/12/first-ever-banner-ad-advertising

A Modern Approach Towards Al, 10T & Digital Marketing ISBN: 978-93-93810-52-6

13. Curran, James; Fenton, Natalie; Freedman, Des (5 February
2016). Misunderstanding the
Internet. doi:10.4324/9781315695624. ISBN 9781315695624. S2CID 246616261.

14. Kannan, P.K.; Li, Hongshuang "Alice” (March 2017). "Digital marketing: A
framework, review and research agenda". International Journal of Research in
Marketing. 34 (1): 22-45. doi:10.1016/j.ijresmar.2016.11.006. ISSN 0167-
8116. S2CID 168288051.

15. Hart, Cathy; Doherty, Neil; Ellis-Chadwick, Fiona (1 September 2000). "Retailer
adoption of the Internet — Implications for retail marketing”. European Journal of
Marketing. 34 (8): 954-974. doi:10.1108/03090560010331441. ISSN 0309-0566.

16. Jump up to:*® Balmer, John M.T. (May 2009). Balmer, John M.T. (ed.). "Corporate
marketing: apocalypse, advent and epiphany". Management Decision. 47 (4): 544—
572. doi: 10.1108/00251740910959413. ISSN 0025-1747.

17. McGruer, Dawn (21 January 2020). Dynamic Digital Marketing: Master the World
of Online and Social Media Marketing to Grow Your Business. John Wiley &
Sons. ISBN 978-1-119-63588-8. Archived from the original on 8 April 2022.
Retrieved 4 November 2021.

18. "Ad agency joins up with AOL for marketing surveys". Archived from the original
on 18 March 2021. Retrieved 11 March 2015.

19. Kates, Matthew (17 April 2013), Making digital and traditional marketing work

together, Econsultancy, archived from the original on 25 November 2013

20. "Digital Marketing Communication™. iccwbo.org. Archived from the original on 12
October 2015. Retrieved 17 October 2015.

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 72


https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.4324%2F9781315695624
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9781315695624
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:246616261
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.ijresmar.2016.11.006
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0167-8116
https://www.worldcat.org/issn/0167-8116
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:168288051
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1108%2F03090560010331441
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0309-0566
https://en.wikipedia.org/wiki/Digital_marketing#cite_ref-:4_16-0
https://en.wikipedia.org/wiki/Digital_marketing#cite_ref-:4_16-1
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1108%2F00251740910959413
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://www.worldcat.org/issn/0025-1747
https://books.google.com/books?id=sPm4DwAAQBAJ&q=digital+marketing
https://books.google.com/books?id=sPm4DwAAQBAJ&q=digital+marketing
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-1-119-63588-8
https://web.archive.org/web/20220408204515/https:/books.google.com/books?id=sPm4DwAAQBAJ&q=digital+marketing
https://news.google.com/newspapers?nid=1454&dat=19990729&id=p7dOAAAAIBAJ&pg=5053,5511855
https://web.archive.org/web/20210318130138/https:/news.google.com/newspapers?nid=1454&dat=19990729&id=p7dOAAAAIBAJ&pg=5053,5511855
https://web.archive.org/web/20131125055348/http:/econsultancy.com/au/blog/62546-making-digital-and-traditional-marketing-work-together
https://web.archive.org/web/20131125055348/http:/econsultancy.com/au/blog/62546-making-digital-and-traditional-marketing-work-together
http://econsultancy.com/au/blog/62546-making-digital-and-traditional-marketing-work-together
http://www.iccwbo.org/advocacy-codes-and-rules/areas-of-work/marketing-and-advertising/digital-marketing-communication/
https://web.archive.org/web/20151012195034/http:/www.iccwbo.org/advocacy-codes-and-rules/areas-of-work/marketing-and-advertising/digital-marketing-communication/

A Modern Approach Towards Al, 1oT & Digital Marketing ISBN: 978-93-93810-52-6
IMPACT OF IOT AND ITS CHALLENGES ON TODAY ERA

Ms. Pooja and Mr. Siddharth Bahuguna
Research Scholar, Jagannath University, Jhajjar

INTRODUCTION

The developing bit of the Internet of Things (1oT) thought is displayed by its application
in the measure of territories, for example, the difference in awesome urban groups, the
association of vitality resources and frameworks, adaptability, transport, collaborations,
etcetera. The development in the application and the importance of this idea realizes a
developing number of masterminded data being examined, verified and transmitted in
various conditions. The sporadic state of eroticism of the IoT thought and the use of
Automatic Identification and Data Capture (AIDC) advances creates the danger of
trading off the basic proportions of success which is the reason this issue locale remains
industriously broke down over the most recent couple of years. Nowadays, the most
ideal approach to manage store and recover or get to individual and in addition other
data has gotten an immense change. Passing on the individual/official data on a physical
gadget has wound up being obsolete with the fast headway of system and customers can
relate basically to data from wherever and wherever. Enlargement in the huge number
of devices getting related with the system is generally by two sources: Devices and

sensors or actuators [1].

Vulnerabilities in modern computing, communications, and control systems allow
cyber-attackers, who are increasingly sophisticated and relentless in their efforts, access
to valuable, proprietary, personal, and sometimes, dangerous information. At the same
time, new market segments, like the Internet of Things (loT), are driving innovative
architectures and creating solutions with challenging power, security, resource, and
other constraints. These constraints make an optimal security posture more difficult to
create and maintain. While systems with a Trusted Platform Module (TPM) have many
practical and flexible security benefits, the TPM is not feasible for most devices in the
IoT space, like microcontroller units (MCUs) or systems on a chip (SoCs), or in
components of more complex systems like peripheral devices or sensors in advanced

driver-assistance systems (ADAS). To address the need for increased security in 10T
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and other advanced products, systems and applications, the Trusted Computing Group
(TCG) has established the DICE Architectures, or DiceArch (pronounced dis drk) Work
Group. Based on the Trusted Platform Architecture Hardware Requirements for a
Device Identifier Composition Engine (DICE) draft specification, the work group is
exploring new security and privacy technologies applicable to systems and components
with or without a TPM. The goal is to develop new approaches to enhancing security
and privacy with minimal silicon requirements. Even simple computing capabilities
combined with software techniques can establish a cryptographically strong device
identity, attest software and security policy, and enable safe deployment and verification
of software updates. These are all valuable security enhancing capabilities. DICE works
by breaking up boot into layers and creating secrets unique to each layer and
configuration based on a Unique Device Secret (UDS). If different code or
configuration is booted, at any point in the chain, the secrets will be different. Each
software layer keeps the secret it receives completely confidential to itself. If
vulnerability exists and a secret is disclosed, patching the code automatically creates a
new secret, effectively re-keying the device [2].

MEANING OF 10T

The expression "Internet of Things™ which is too in the blink of an eye without a doubt
comprehended as IoT is created from the two words for example the principal word is
"Web" and the second word is "Things". The Internet is a worldwide course of action of
interconnected PC sorts out that usage the standard Internet convention suite (TCP/IP)
to serve billions of clients around the globe. It is a system of systems that involves a
huge number of private, open, academic, business, and government systems, of nearby
to worldwide degree, that are associated by a far reaching group of electronic, remote
and optical systems organization developments. Today in excess of 100 countries are
associated into exchanges of data, news and sentiments through Internet. News and
suppositions through Internet. While setting off to the Things that can be any question
or person which can be conspicuous by this present reality. Conventional things fuse not
simply electronic gadgets we experience and use step by step and imaginatively
impelled things, for instance, gear and contraptions, regardless, "things" that we don't do

commonly consider as electronic in any way shape or form, for instance, sustenance,
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dress; and furniture; materials, parts and apparatus, stock and focused things; focuses of
interest, landmarks and works of art what not the assortment of exchange, culture and

modernity [3].

CHANGING OF WORLD DUE TO INTERNET OF THINGS

A few decades ago, the idea of a talking to an audio speaker to control home lights or
the air conditioner would have seemed ludicrous. Today, smart household appliances,
powered by the Internet of Things, are a reality that most of us are familiar with. People
are starting to see the benefits of the growing number of connected devices and smart
assistants in their homes. The fast pace of technology development over the past few
years has brought us to a point where connected devices and machine-to-machine

communication hold the key to a more advanced, sustainable and smart future [4].

The term Internet of Things (IoT) was coined by British technology pioneer Kevin
Ashton way back in 1999 to describe a network through which physical objects could be
connected to the Internet through sensors. At that time, Ashton probably had little idea
of just how big the IoT space would grow to be. Analysts estimate the installed base
of 10T devices to be over 23 billion units by 2021; with others estimating
that 10T applications could have a total economic impact of up to 11 trillion dollars a
year by 2025. India is not too far behind in the 10T race. Deloitte predicted that by 2020,
loT units in India would grow 31 times to about 1.9 billion with a market value of about
USD 9 billion. 10T holds the key to significant business growth and new opportunities

for the technology sector both in Indian as well as in global markets.

IMPACT OF 10T ON TODAY’S WORLD

The 10T (Internet of Things) is a front line well known articulation with gaudy wants to
significantly influence society. In any case, what is it, by what strategy will we use it
and what will that impact be? Is it invigorating or will it scare? Will it be valuable?
Will's character the champs and will's personality the disappointments? These are
fundamental request, especially when you think about that 10T may have as wonderful
an impact on society as PCs and the Internet have had [5].

We should start with the name itself, since it very well may be to some degree

bewildering. "Internet of Things" was at first used as a differentiator to the "Internet" as
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we most likely am mindful it today, from time to time moreover called the Internet of
People. However, since the Internet of Things is using an unclear framework from the
Internet of People, a couple of associations needed to use the articulation “Internet of
Everything (IoE)," which is probably a progressively careful portrayal. Regardless, that
name never found on, maybe in light of the fact that "Everything” is essentially not
adequately specific. It has ended up being clear completed the latest couple of years that
"Internet of Things" isn't actually exact — and may even be misleading. Likely the best
way to deal with delineate the Internet of Things is as an application or as an
organization that uses information accumulated from sensors (the "things"), separates
the data, and after that achieves something with it (e.g., by methods for actuators — more
"things"). The organization, for instance, could be an electronic lifestyle guide,
gathering data by methods for a wristband, dismembering this data (examples) and
preparing the wearer to continue with an increasingly worthwhile life. Or then again it
tends to be an electronic security watch that examines data from development sensors or
cameras, and makes alerts. Or then again a head hireling, who slaughters the lights and
the hotter or ventilating when a room isn't used Maybe Internet of Services would closer

depict the 10T regard.

SECURITY MECHANISM FOR RESOURCE-CONSTRAINED loT DEVICES

As of late, the Internet of Things (IoT), authored all things considered in 1999, has
turned into a developing worldview in wireless communications. 10T is currently an
intriguing issue in Information and Communication Technology (ICT) and has drawn
the consideration of many research organizations. The nonexclusive infrastructure of
I0T is a network of devices or objects, for example, implanted computers, controllable
and intelligent automated devices, sensors, and Radio Frequency IDentification (RFID)
labels, notwithstanding the loT gateway and the remote server. loT devices can
associate and trade data with different devices and services over a network and over the
worldwide Internet. The organizations of I0T center technology incorporate home
automation, manufacturing, ecological observing, and medical and healthcare systems.
A future super market is foreseen for a wide extent of applications that use 10T devices

and technology [6].
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CURRENT CHALLENGES

The current Internet of Things is considered very straightforward contrasted with what

is hypothetically conceivable. Many devices will connect to a phone acting as a center
to a central server, connect to a stationary home center point, or connect specifically to a
central server. A few devices will utilize a work network connected to a center point to

communicate with a central server [7].

DEFINING CHALLENGES AND SYSTEM CATEGORIES IN loT

All through the postulation, three unmistakable imperatives are utilized to isolate
devices in 10T from customary desktop figuring, and establish the framework for the
displayed challenges, to be specific the power necessity, bandwidth prerequisite and
preparing prerequisite. These imperatives will dependably be available in 10T, so how
one works around them, and to what degree the gadget is compelled by the different
requirements, will characterize how a gadget and its security systems are designed and

executed [8].

The measure of accessible power will emphatically manage the difficulties and
conceivable solutions accessible. Utilizing the power-limitation as the fundamental
differentiator of IoT systems, the IoT space is isolated into tree particular
classifications: Severely Constrained, Unconstrained, and Mixed Systems. On the off
chance that a gadget is seriously con-stressed by power, preparing abilities and
accessibility will probably be low as it won't listen persistently to ration power. One can
overlook LCD shows, as the regular Uls in these devices are catches, LEDs,
microphones, or different sensors. Unconstrained devices will less regularly be
compelled by bandwidth, additionally less portable, than any of alternate classifications.
Blended systems will for the most part incorporate different sorts of remote
communication, and need additionally preparing capacities on the unconstrained hubs to
handle demands from the compelled devices. What approach is taken to secure a gadget

will be chosen from what classification the item falls under.
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BIGGEST CHALLENGES SURFACED

Some challenges quickly appear as the most severe, and so fundamental that they will

affect all other challenges in the space. One of the hardest challenges within IoT is

affected by all three of these constraints, namely the initial paring process [9].

o Key Distribution on a device with little processing power in itself is a challenge,

adding low availability and a lack of user interface makes it even harder.

e In the most able devices, the idea of Public Key Infrastructure (PKI) can be
acquainted with control approval, however protocols like Secure Sockets Layer
(SSL), Transport Layer Security (TLS) or Datagram Transport Layer Security
(DTLS) will regularly require excessively of an loT gadget, bringing about broad
utilization of Pre-Shared Key (PSK) at all able IoT devices today. Numerous
protocols designed for less skilled devices will utilize an immediate matching
procedure, generally requiring client connection to start the blending. A few
solutions require push of a catch, and nearness, which is frequently an awful
arrangement if the hubs are mounted in distant spots, while others require the client
to include or basically acknowledge a blending key. Different out of band solutions
are displayed, for example, utilizing outer ports to associate with a computer or
media gadget, utilizing another remote radio, for example, Radio-recurrence
distinguishing proof (RFID)/Near Field Communication (NFC), utilizing a

photoresistor (light sensor), or basically sound through a mouthpiece.

e Post-Production Management is a hard, and possibly serious problem for l1oT. At
the point when an item is sent, and a security powerlessness is found, the need to
refresh devices will be dire. If not, one would need to review a few clumps of
devices, causing a colossal monetary misfortune. We exhibit the problems identified
with post-production refreshes, demonstrating the conceivable choices existing
today, and the absence of security center in the current protocols. A few future
solutions are introduced relying upon the abilities and physical connections on the
devices, both in-band, and out-of-band techniques. Accentuation is put on precisely
how destroying an imperfect or changed refresh can be, and along these lines

encouraging engineers to make utilization of authentication and approval to
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guarantee that the refresh originates from the maker, and that the refresh has not been

messed with by an outsider.

PREDICTING THE FUTURE

As the universe of IoT is in its initial years, an imperative piece of any investigation
regarding the matter is to investigate what's to come. Unique accentuation has been put
on the significance of a focal server or cloud administration, and future networking
topologies and standards. A few assessments bolster a reasonable fate of expanded
cloud handling for keen investigation (the Google-approach), while others imagine an
eventual fate of the Internet of Things where the focal server will be of less significance,
as data preparing, stockpiling, and activities will be prepared gadget to-gadget in the

nearby work [10].

OBJECTIVES OF THE STUDY

1. Our aim is to assess the current state of the Internet of Things

2. To look at the causes for the relatively low security standards

3. To provide solutions to the problems troubling the Internet of Things.

4. To work as a guideline for developers designing devices for the Internet of Things.

5. To discover the limitations in existing devices,

NEED OF THE STUDY

Embedded devices used in the 10T need to possess computational capabilities for the
task they have to perform and networking abilities allowing integration with the
Internet. To minimize product costs, 10T devices are likely to be equipped with low-
power embedded computational devices. Table I presents an overview of a few typical

low-power constrained devices.

On the other hand, there are also deployment scenarios that have a mixture of different
types of network devices, many of which may already utilize the IP network
infrastructure. In such a scenario, it would make far more sense to deploy existing
network protocols to meet network management and monitoring needs. Furthermore,
since IPv6 is likely to be used in both scenarios, the network protocol stack of a generic

loT platform is likely to look similar to that shown. It should be noted here that
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typically NETCONF is used along with SSH as the security mechanism; however, since
the protocol itself can be used with other security mechanisms, we chose to use TLS.
The depicted ROM and RAM usage values are obtained through experimentation and
implementation experience, but the values for UDP, TCP and IPv6 are obtained from

previous publications.

We observed that protocols using small application layer messages that fit into one IPv6
packet are much better suited for memory constrained devices. For instance, the
resources used to reassemble records in the TLS/DTLS security layer and NETCONF
messages in the application layer are significant. It is also interesting to note that
management protocols without explicit session state allow configuration changes to be
applied by re-initializing (parts of) a device between protocol transactions, thereby
avoiding the need for complex code to adapt to configuration changes dynamically.
With session based transports and security mechanisms, such initializations have a big
impact on the performance of the device since new sessions need to be established and
thus they force additional complexity into the operating system in order to avoid re-
initializations.

RESEARCH METHODOLOGY

Research Design

The proposed arrangement will aim to secure data communication in Class-0-
constrained devices by applying a 128-piece symmetric encryption (AES-128) to data
objects, for example, sensor readings, before they are transmitted between the device
and the gateway. The data will be designed in JavaScript Object Notation (JSON) and
will be sending as a CoAP or HTTP POST to the gateway. The data object will
scramble utilizing a mystery key and will have to be decoded by devices with a similar

key. This key is imparted to the goal, for this situation, the web server.

Problem Statement

This postulation will look at the security of protocols and methods utilized as a part of
the Internet of Things. It will start with an examination of existing solutions and
advances available today. These investigations can be an absolutely hypothetical one, in

light of distributed information, or a handy examination of existing "things" Like other
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mechanical creations, in spite of the fact that 10T will guarantee their clients a superior
life sooner rather than later, it is a security hazard. Particularly today, the protection is
progressively worried by people in general. So as to make the 10T overrun individuals'
regular daily existence, the security of the 10T must be reinforced. The security of the
IoT is critical to the advancement of 10T industry. The 10T is a youthful technology.
The key issue that influences the advancement of 10T is missing of develop and finish
security model and standards. Contrasted with the customary network, 10T incorporates
WSN, RFID systems, versatile vehicle network, 3G technology, WiMAX, individual

territory network, and so forth.

RESEARCH METHODS

e |ot Device Setup

For the hardware basic the 10T device, an Arduino Uno microcontroller will be utilized
with an extra Ethernet shield included for network. A wireless shield will be utilized as
an option; however for the proof of idea, the Arduino will be associated
straightforwardly to a wireless switch by means of an Ethernet link. A "DHT11"
temperature and moistness sensor will be associated with the Arduino. The Arduino will
associate with and peruses data from the sensor and then will parses the data into the
JSON group before encryption. The device will automatically start the sensor perusing
process when the device will be associated with a power source, it will keep on

rehashing the procedure until the power is disengaged.

e Web Server Setup

For testing purposes, the server will be set up on a PC inside the neighborhood. This
server will represent the online server to which data would be transmitted. An Apache
web server will be introduced and designed on the PC. A security authentication will be
made, and the server will be set up to get HTTPS associations utilizing SSL/TLS. When
the association will build up by the gateway, a HTTPS POST will be sent to the remote

server conveying the scrambled data.

DATA ANALYSIS
In order to implement and test a set of management protocols for resource constrained

devices it is important to choose a suitable device and operating system. The operating
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system (OS) of choice must not only provide a 6LOWPAN implementation to enable
IPv6 connectivity over IEEE 802.15.4 radios, but it must also support UDP and TCP for

the implementation of management protocols.
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INTRODUCTION

The technology region” has been created to describe 10T security. It is really essential
for 10T linked devices and networks to be secure. In other words, 10T security refers to
steps that may be taken to improve 10T security devices. It also reduces the risk of
being attacked by unknown crooks. Below are 5 considered trying methods for you to

consider.
It has been feasible to improve the security of 10T devices in the following ways:

Use IOT Security Analytics

A security evaluation was undertaken to decrease the number of vulnerabilities and
security-related problems detected in 10T. It has necessitated the use of a wide range of
data collection, association, and analysis approaches. It might help loT security

businesses detect and avoid potential attacks.

As a result, a multi-faceted security investigation was necessary. Instead of monitoring
0T entryways, multi-dimensional security is needed. Then, using relationship data from
a wide range of places, noxious and suspicious irregularities were detected. It has also
enabled security experts to identify and eliminate such anomalies. It has prevented them

from having an off-kilter influence on other devices.

In addition, a spike in the sensor's CUP might easily be detected when devices have
failed to accomplish the duty assigned to them, as well as a variety of other security-
related concerns. It has been established that by collecting substantial bits of
information and risk insight data, it is possible to successfully identify harmful risks. It
has also aided in the provision of risk mitigation plans.

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 85



A Modern Approach Towards Al, 10T & Digital Marketing ISBN: 978-93-93810-52-6

Use Public Key Infrastructure

It's been described as a collection of methods, code, devices, and work done on it. It has
shown to be useful in the creation, oversight, and distribution of digital testaments. The
security technique has been deemed the finest solution to security issues that have arisen
in 10T devices in the past. The open key foundation has ensured that information is
scrambled using awry and symmetric encryption modes. The information was encoded
and unscrambled with the help of the same key in uneven data encryption. In symmetric
encryption, several keys have been used to scramble and unscramble data. Data security
has been ensured thanks to information encryption and decoding. It has also ensured
that there is a reduced risk of data theft.

Advanced confirmation has aided in the identification of all 10T devices that have been
linked together. It has been used to verify for health reasons. It has also aided in the
preservation of information detachment. As a result, they have repeatedly avoided

possible assailants.

Some IOT PKI security tactics that might be used in broad daylight or private key
administration, appropriation, and denial include cryptographic keys and X509

advanced endorsement.

Ensure Communication Protection

The Internet of Things (I0T) hypothesis suggests that connected devices will be able to
communicate with one another. The incident of correspondence breakdown occurs
when the integrity of correspondence is jeopardised. It has the potential to render
devices useless. The vast majority of individuals are unaware of the activities that might
help protect them from online danger. They are unaware of the realities of ensuring that
sensitive correspondence on a regular basis may be coded. Online apps and portable
apps, for example, may be compared using a comparison criterion that has proved to be

beneficial.

AES 256, HTTP, and AES 128 are some of the greatest encryptions available.
Prospective programmers have been shown the interface's security using this layer of

protection.
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Secure the Network

Back-end frameworks have been connected to loT devices. Previously, back-end
frameworks were connected to the Internet via IOT networks. The system has played a
critical role in the seamless operation of an 10T device.

It is critical that the 10T system is ensured and maintained for seamless operation. The
use of various endpoint security features such as anti-malware, antivirus, interruption
countermeasures, and firewalls has made it possible to provide a robust insurance to

organise and protect it against attacks.

Ensure Device Authentication

It was possible to reduce the vulnerability of IoT devices to attacks by doing a
comprehensive device inspection. The availability of several confirmation highlights for
IOT gadgets has been discovered. Computerized declarations, two-factor authentication,
and biometrics are examples of 10T devices used for verification. Unapproved clients
were unable to acquire access to the devices as a result of these techniques. It is
essential that a prospective attacker have certain confidential data that is only available
to permitted persons in order to gain access to the gadgets.

Despite the fact that using loT gadgets isn't illegal and doesn't expose users to any
dangers, the vulnerability to internet-based assaults necessitates that gadget be checked
to ensure they aren't vulnerable to attacks. It is ensured that 10T gadgets are all around
protected against outside security breaches by implementing the security options given
here. Right now, parts of focal points are appeared by loT gadgets at home, in the

workplace, and elsewhere.
MAJOR IOT SECURITY ISSUES

Data Encryption:

In advanced transmission, the data that is sent is first converted to a code that the client
can recover. Programmers are always attempting to discover all of the possible uses for
this information. Assume that a person may save his banking information in his savvy,
and that this information could be stolen by hackers. Nobody wants his information to
be leaked. As a result, it is possible to provide data security by employing various

plausible methods.
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In situations when web-based information management is essential, use Secure Sockets
Layer Protocol. For encryption and guarantee of customer information, the majority of
websites employ SSL certification.On a standard assumption, a remote system is used to
organise specific cryptographic techniques. When data is appropriated by techniques for
distant methodology, it is essential that the data be in a codified structure. As a result, it
provides assurance that sensitive data focuses are examined separately by legal

consumers. If there are any web requests, be sure to use firewalls on a regular basis.

Data Authentication:

Everyone is aware of the fact that data in a coded structure is continually changing. As
of yet, the question of what happens if the equipment is hacked comes to mind.
Programmers are invariably talented. They have the ability to influence any structure to
a degree that is considerably beyond that of a normal individual.To have a better
understanding, it may be inferred that he has acquired Internet of Things equipment for
the administrative motive for the pause. There is always the possibility that the data
displayed is incorrect. He believes there are only 7 automobiles remaining because of
this erroneous data, despite the fact that there are actually 8. Following that, the driver
of the eighth car must participate in any type of workout in your structure. As a result,

it's critical to follow suitable norms.

loT Hardware Issues:

Building greats like ARM and Intel allows for improvements in the usefulness of their
excellent equipment. The Internet of Things is the central expectation here. As a result,
several provokes associated with assurance are supported. As a result of this, even the
most sophisticated technology proved to be defenseless against digital attacks. Great
deals of inquiries are set up by equipment issues among Internet of things devotees.
With the usage of these chips, the cost of assembly will rise. Because the construction is
so complex, more battery power is required. Not all gadgets make use of these chips. As
a result, protected equipment becomes more cost effective. As a result, it is critical to
identify some enhanced device that is accessible to the entire gang in terms of cost and
usability. If the devices are reasonable for all customers, the Internet of Things will

remain a popular invention for a while.
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THE CHALLENGE OF RAPID GROWTH

Depending on the definition of “things” you choose to apply, there are between 6
million and 14 billion connected devices worldwide - not including smart phones,
computers and tablets. With annual growth rates ranging between 14 and 29 percent,
there will be anywhere from two to six connected “things” for every person living on
earth by 2020. At the same time, the number of connected devices will also eclipse the
number of smart phones, tablets and computers by a landslide. When you think about
the potential monetization of the data generated by as many as 50 billion connected
devices, the total is staggering. For example, many respected industry research firms
have estimated the IoT’s impact on the global economy to be in the hundreds of billions
in the coming years. And where there’s money to be found, there are also likely those
who’d like to help themselves to a piece of that very large pie. While the benefits of the
IoT are undeniable, the reality is that each device that is connected to the network
introduces another point of risk to the overall IoT ecosystem. Therefore, it’s essential to
secure all 10T devices, since the entire ecosystem is only as strong as its weakest link.
Consider the Mirai botnet, which was used to compromise some manufacturers’ IP
cameras and launch large-scale DDoS attacks. Today, hackers have built and updated
the Mirai code to create derivative malware, so its legacy is still compromising
networks today. Many of the vulnerabilities of 10T devices can be mitigated using
recognized security best practices, but unfortunately many products available today fail

to incorporate even the most basic security measures.

CYBER SECURITY

Cyber security refers to the technologies and process which are designed to protect
computer, networks and information from an unauthorised attack. It encloses the risk
like hacking, viruses to computer hardware, software and data. Cyber security standards
are the standards which allow the organisation to practice safe security technique to
minimize the number of successful cyber security attacks. There is a vast expansion in
the field of computer security is come in to notice. It is because in the present world a
large amount of apparatus become internet-enabled and more services move online.A
theft which takes place in the year 2014 in which the top secret information related to

Sony Picture’s is made public is considered as example of cyber security attacks. By
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deceiving the safety system of network with the use of malware secret emails, workers
data and even unreleased films are hacked.lt is required for all the organisation whose
work are depends upon internet that they make use of various categories of cyber safety
and security measures. It is required in order to put a stop on data theft or disruption of
business. Therefore, at present or in future the business of cyber security specialist is in

great demand.

Security” is the quality or state of being secure--to be free from danger. In the future we

have to concern about all the security which is discussed under-

Physical security - In this all the issues in which we need to protect the physical items,

objects or areas of an organization from illegal access and exploitation.

Personal security - In this all the issues in which we need to protect individual or group
of individuals who are sanctioned to access the organization and its operations.

CYBER CRIMES

Crimes: Crime means some activity which is not under parliament acts made for social
welfare. Reasons of Crimes: Computer systems are very soft to crimes because of open
data available via some communication i.e. network. One get connected to other
resource easily and due to advancement in it system are easily accessed (gaining of any

device, data)

Computer Crimes: Computer crimes are usually indulged in by students, computer
programmers, some destructive mind, some business rivals, these persons gets
motivation by advancement in tools and techniques some of the criminal behavior
observes that people enjoy braking of codes and key used for security purpose.
Employee’s Involvement in Computer Crimes: The pillars of any working organization
are its workers and no doubt they seems to be greatest threats in computer crimes.
Programmers, H/W eng. Operators and other members of staff have access key to data

and system.

Computer crimes are usually indulged in by students, computer programmers, some
destructive mind, some business rivals, these persons gets motivation by advancement

in tools and techniques some of the criminal behavior observes that people enjoy

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 90



A Modern Approach Towards Al, 1oT & Digital Marketing ISBN: 978-93-93810-52-6

braking of codes and key used for security purpose. Employee’s Involvement in
Computer Crimes: The pillars of any working organization are its workers and no doubt
they seem to be greatest threats in computer crimes. Programmers, H/W eng. Operators
and other members of staff have access key to data and system.A theft which takes
place in the year 2014 in which the top secret information related to Sony Picture’s is
made public is considered as example of cyber security attacks. By deceiving the safety
system of network with the use of malware secret emails, workers data and even
unreleased films are hacked.It is required for all the organization whose work are
depends upon internet that they make use of various categories of cyber safety and
security measures. It is required in order to put a stop on data stealing or disruption of
business. Therefore, at present or in future the business of cyber security specialist is in
great demand.

A Comparison between Traditional Internet and 10T
The details provided in upcoming table shed light on the key changes IOT has brought

to the traditional internet.

Topic

Traditional Internet

10T

Content creation

By human

By machines

Mechanism of

combining content

By explicitly defined links

By explicitly defined
operations

Consumption

Value Answers the query Action and timely info
Connection type Point-on-point and Multipoint
multipoint
Digital data Readily provided Not generated until
augmented or manipulated
Data formats Homogeneous Heterogenous
Composition PC, server and smart RFID and WSN nodes
phones
Content By request By pushing info and

triggering actions
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TOOL AND TECHNOLOGY

The instruments and technologies employed in research have been the subject of this

chapter. The Internet of Things has been utilised as a powerful tool to construct an
automated method to secure physical wallets.

It would be used as quickly as feasible in an energy production plant. Standardization
has long been regarded as the key to allowing data to flow across various devices. In a
research setting, it is simple to emphasize and explain standardization. On the other
hand, it cannot be implemented in a physical context. Reference architecture has a
reputation for being a proponent of uniformity. It contains instructions for developing
and implementing 10T architectures. To create high-level reference systems,
standardization was achieved. MATLAB will be used to generate graphs in research
projects. Matlab delivers findings once data has been captured and processed. Canny
edge detection has been utilized in studies to delete ineffective parts of an image. It was
done in order to improve the system's overall efficiency. The dot net framework was

also employed in the research as a cloud-to-automation system link.

Understanding Architecture of IOT

We'd have to go a step farther and give instructions on how to establish specific design
from the Internet of Things' reference architecture. The objective is to get a summary
from the Internet of Things. By treating it as a reference design, a lower-level
architecture emerges, one that may even be included in a "management summary" — as
is the case in that article. This will be addressed in a subsequent essay. Let's start with

some definitions:

e Things: These are the items of our daily lives that exist in the backdrop of our lives.
For example, a two-wheeler or a refrigerator, but depending on the use, the entire

home or city might be removed.

o Device: A detector, antenna, or tag is an example of a device. In general, they are a
component of the internet of things that interprets contextual information from
devices and transmits critical data to other devices. Furthermore, actions to actuators

may be overtaken by these things. There has to be some Internet of Things, which
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can't be avoided. As a reference design, "components” may be found in practically

every loT in one form or another:

o Compatible as well as addition components in the direction of belongings as well as
procedure.

o Context aware computing techniques such as definition of context- & action-model

as well as goal defined by rule engines.

« Security guiding principle whose magnitude is over entire structure.

Context
Information

-+ Goal

Action

Fig 1: Understanding Architecture of IOT

In figure 1 is presenting the understanding Architecture of IOT. It contains context

information and goals. On the addition of both the content, action is performed.

An instrument assembly of substance has been created with respect to application level.
It has been created for environmental information systems (GIS). In Internet of Things,
it is essential to expand the instrument assembly of substance in order to accomplish
intercommunication between things. At the same time the objective of fundamental

concept, context information as well as the resulting actions remains in IOT world.

Device Management

DRIVER INTEGRATION

| Device Discovery | | Device communication

DRIVER COMPOMNENT

Sensor driver Actugtor driver

L

L4

[ SEMSOR ] [ ACTUATOR ]

Fig 2: the Device Integration Layer
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METHODOLOGY/TECHNOLOGY

It is very important that a research must be carried out with proper plan and steps to be

taken to achieve the research objectives. For this a research methodology is laid out to
carry out the work which is given as below:

1. Collection of Secondary Data
2. Development of an Algorithm and frame a Model.

RESEARCH OBJECTIVES
1. To explore the most suitable and reliable technique for security of data in I0T.

2. To design a efficient security technique that is suitable with the limited resources of

loT devices.
3. To develop a framework to securing the 10T devices.

4. To validate the security of the proposed framework for protecting it against different

security threats.

Research Methodology will be used in Research: The research can be applied under

some specific methodologies defined in different forms explained here under.
I. Exploratory Research, which structures and identify new problems.
I1. Constructive Research, which develops the solutions to a problem.

I Empirical Research, which test the feasibility of a solution using empirical

evidence.

In present research work the experimental research method has been used. In order to

perform simulation the module has been developed in .net and MATLAB.

The proposed system is based on the Experimental research methodology. Coding of the
proposed work is done in java and the application development used Net Beans as
Integrated Development Environment. Database connectivity is achieved using SQL.

Working

It will be step by step working on the technique.

1. The Proposed technique will makes the data transmission fast.
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2. There will be little chances of cracking security of proposed work.

3. There will be presence of Graphical user interface to make interactive interface in

proposed technique.

4. The unauthentic packet will not be transfer using present ports as here we have

specified user defined port.

5. Session level will be provided in proposed technique.

) }

Captire the Image |

l

Apply Comparison Mechanism on Captured Image |

|

Apply Edge Detection M echatd sim

l

Get the previous frame

Mo

Continue to fetch nest
frame

If anysuspicious
actity found?

Ve

L 3

Save the statuz of suspicious frame

L 2

Send Alert Message

h 4

Fig Flow Chat of Proposed Model
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Proposed work will captures the image, and applies comparison Mechanism on that
image which is capture. Now, Edge detection mechanism is applying on image and then
gets the previous frame. Now, check any suspicious activity if yes, checks the status of
suspicious frame and save it, and send the alert message. If it is no, continued to fetch

next frame and repeat for further the process.

Future Scope

The scope based on the 10T provides new methods for organizations to produce value,
although the continual connection and data exchange also presents new potential for
information to be compromised. Explore some of the most important advancements in
the struggle to tackle cyber threats. Many technology, media and telecom businesses are
already battling with these cyber risk problems. What are they finding? In this edition of
Flashpoints, we’ll take a deeper look at some of the most prominent events in the effort
to prevent cyber dangers and take advantage of new possibilities as the 10T increases its
reach. In order to have an integrated risk mindset, it is imperative that cyber risk
management and innovation be placed on same footing. There isn't any justification for
this. But there are hazards associated with retrofitting as well. Rather than a complete

revamp, loosely connected systems may assist today.
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CUSTOMER SATISFACTION TRENDS IN DIGITALIZATION OF BANKING
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ABSTRACT

In this growing era, the services, products, and lifestyles of the customers are changing
day by day, so the banks have to change in this growing era. Usually, customersdo not
have enough time to visit banks for their transactions, so they prefer to digitize these
things. Hence, various banks like Axis Bank, SBI, BOIl, and HDFC have designed
software to satisfy their customers. SBI launches the YONO SBI app, HDFC launches
the HDFC Bank app, and BOI launches the BOI Bank app, which offers every service
available in that software. Hence, to attractcustomers and provide them with security
and easy or safe transactions, banks use a reference ID, which is unique. Here, we get
to know about the customer's results for analysis and make them more desirable.
Therefore, the long-term benefit of the bank is to attract moreand more customers. This
is beneficial for both the banks and the customers. Since the bank has less penetration,
they feel more managed and comfortable, and it is convenientfor the customers as it is
available at all times and also easy to use. Where more growth is seen, digitization is
essential as customers prefer technical services more than traditional services.
Customer satisfaction in the banking sector has now become a necessary step for
financial institutions. This is to improve their growth and development for the future as
a sustainable development. Banks can attract and retain customers through kind
gestures, a simple process approach, and the availability of a variety of beneficial

products.

Keywords: Digital banking, product, customersatisfaction, banks, digitalize.
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INTRODUCTION

Customer pleasure is the first and essentialstandard for any bank, and to fulfill it, each

corporation tries to persuade their customers both by their improvements or innovations

in services or products or by using the gestures or expressions of their staff members.

The banking sector, they have additionally carried out their initiations to meet their
clients. From this, we're going to examine the "effect of digitalization™ on the level of

pride, i.e., their loyalty and preferences to the bank.

In this fast growing technical international, it's pretty much obligatory for a business
enterprise to be digitalized. So, it's far more critical for them in this scenario. Here,
approximately the apps, i.e., "yono SBI" that are launched by the SBI department,
HDFC that are launched by the HDFC Bank, and BOl that are launched by the BOI
Bank app, for their clients. This app is handy to use andcomprises most of the offerings,
i.e., net banking facility, credit score card, debit card, NEFT facility, and many others.
To apply this app on our cell phones, you simply must be part of the bank, i.e., as a
customer, and you may effortlessly download this from the play store. It is extra handy
and secure to use. From these innovations and improvements in technical issues, a
monetary institution ought to continue the same old way of life for its clients, to provide
them with safe and much less tough transactions, which may be available to them on

every occasion.

These apps are able to provide greater servicesand are useful for both clients and banks.
The various on-line offerings which can be furnished via the banks' digitalization are
debitcards, credit cards, clever cards, digital fund transfer facilities, net banking, and so
forth.

The debit cards are immediately linked to the savings accounts of the customers and are
effortlessly implemented for the shopping functions connected with the financial
institution transactions. A credit card isn't always linked with a savings account and it is
provided to the client with unique terms and conditions. It is supplied with certain
centres and, besides these certain vouchers, presents are additionally furnished by the

customers with their higher pleasure increment towards banks.
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Through the digitalization of offerings, virtual fund switch facilities are also to be had.
Through this, you could switch your finances without issue from one bank to another.
They're extra secure and less time-consuming to use. Cards are now secured with

magnetic strips that are unique and, without difficulty, recognizable.

These kinds of thoughts might be beneficial for the era of new destiny scopes and are
useful for the higher control manner and the ease of the bank manager to address the
state of affairs that might come up. For this new start in the marketplace, we determined
it to beof considerable fulfillment in this new unexpectedly developing technology. It is

ableto be useful for both the customers and the service groups, i.e., banks and clients.

LITERATURE REVIEW

Customer satisfaction is a very essential function in all businesses. Either the products
that produce the pleasure of the contester are playing a completely essential role in all
the agencies or they produce the goods that produce the server and growth income
potential and market insurance. Happy customers are the high-quality approach to
create a wonderful image of the organization inside the market with the intention to
appeal to more and more customers and exclude the remnants of customers inside the
enterprise. It's going to increase earnings potential and market insurance. Happy
customers are a pleasant way of creating a fantastic image of the business enterprise in
the market, allowing one to attract more clients while excluding the remnants of
customers from the business. Client loyalty is defined as "twenty-first century market
proximity to foreign money" (Singh and Sardesh, 2000).

Stone (2001) discovered that customer loyalty is related to the consumer's mind and
actions. Many customer loyalty specialists have described loyalty as a country of
thoughts and a set of beliefs. The main elements of loyalty are the connections between
information change, state of mind, and conduct. As an example, dependable clients
often offer data tocarrier carriers because of their sense of trust and they anticipate the

service companies to apply the statistics provided to them for their benefit.

Moreover, consumer pleasure ends in consumer loyalty, which in turn ends in
profitability (Hallowell, 1996).
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Research related to patron satisfaction in business has been completed by Nawak and
Washburn (1998). First-rate service is exceedingly correlated with ordinary consumer
pride. First, they said that product knowledge is an important element of the
presentation. Second, the essential courting between timeliness and fee management
may mean that "time is cash™ in terms of enterprise response to market modifications.
The 3rd most essential contribution to common consumer delight changed into revealed

service quality.

Shao (2009) stated that ordinary internet banking service is best related to overall
customer satisfaction in New Zealand banks. The delivery of excessive first-rate online
service is referred to as for the preservation or enhancement of purchaser satisfaction

banks.

Chakraborty (2006) explains four elements that may be used to evaluate consumer
pride in banks: pride in the branch (confidentiality, quicker offerings, employee's
mindset to customers, and commencing hours); economic pride (bank charges and
hobby rates); far- flung get right of entry to delight (quality of e-banking); and presence
of automatic teller machines (ATMs).

Nejadvad (2013), for their component, argue that client satisfaction is assessed by using
confidentiality, velocity of shipping of services, employee behavior, accuracy in
provision of services, hobby costs, capabilitiesand expertise of employees, and may be
completed through smooth. Kombo (2015) believes that the most important elements
affecting consumer pride consist of: faster offerings at branches; precise best of
monetary offerings, presence of financial institution branches; use of e-banking, green

offerings at branches. It creates an awesome community ofATMs.

Kotler and Keller (2016) additionally stated that customer satisfaction is useful for
commercial enterprise growth, success, and overall performance. John (2013) further
counseled that client delight and patron loyalty have an unbreakable date, and this
dissatisfaction can also change a purchaser's intention. The adoption of these elements
of purchaser delight via banks can boost theirrunning costs. The most convenient for

public zone banks are ATMs, and the least convenient are demat A/C and foreign
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transferof price range. The clients of banks use internet or telephone banking through
an ATMor debit card.

Fast services of zone banks, quick connection to the right Time in individual,
processing transactions, understanding of products and accountability of bank personnel
are positivelyrelated to customers' satisfaction level. GoldenS (2017) wrote an article
titled "Review of Digitalization in the Indian Banking Sector.” This article tries to
observe the impact of digitization in the Indian banking sector.Banks are not only a
part of our existence; they also play an important role in our daily lives. As a result,
banks are constantly attempting to adopt cutting-edge technology inorder to make their
customers happy. The study found that, because of adoption because of this
digitalization, India's banking sectors are going through a few splendid adjustments in
addition to bottlenecks. The study additionally determined that, as we're inside the

digital age, it isn't viable to avoid improvement and services in virtual banking.

Vally (2018) "A Observation on Virtual Bills in India with a Perspective of Client
Adoption” in the level of adoption analysis of digital charge machines by using
customers. The deployment of technology for virtual payments has improved the
performance ofthe banking area and enabled them to reap the benefits of coins much
like the United States.

Kellner (1998) have focused on the writer through research possibilities for effective
use of the internet on the subject of banks, with an emphasis on the application of
cutting-edgetechnology to the achievement of banks in a competitive market in which
the service ofbanks has been evaluated on the basis of websites and services provided at
a lower cost. The banks can move ahead by way of steppinginto strategic marketplaces
with the internet, so that the viability of banks may be excessive.

In 2017 Rajanna performed a study to identify rural customers' notions about online
banking. The development of online banking started with ATMs, direct invoice
payment, EFT, and so on, which made banking faster and more convenient for
customers. The author suggested that the first online banking be conducted in rural
regions. Banks mentally puttogether rural clients for online banking, providing them

with proper steerage andtraining.
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In 2018, Rajanna took a look at cashless belief and client attention transactions. A
cashlesseconomy is an economy wherein monetary transactions are carried out without
the use of physical currency. Electronic transactions account for no more than 5% of

all transactions, which is quite low.

Digital Banking Payment System
e Banking Cards

e USSD (Unstructured SupplementaryService Data)
e UPI (United Payment Interface)

e AEPS (Aadhaar enabled Payment System)

e Mobile wallets

¢ Point of Sale Machines (PoS)

e Mobile Banking

e Internet Banking

RESEARCH METHODOLOGY

We have used descriptive research design inthis study and a quota sampling technique
so that we have maintained equal ratios ofunique elements like the living region of the
respondent and the gender of the respondent. Primary records were gathered through
structured questionnaires, and secondary records were gathered through online

databases, journals, and surveys. The whole response is 115.

OBJECTIVES
The main objective of this study is to measure the satisfactory level of bank employees

and customers toward digital banking services.
ANALYSIS AND DISCUSSION:

Table:-1 Gender
frequency | percentage
Male 63 55

Female 52 45
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Gender

H Male

B Female

Interpretation: - The above chart shows that 55% of respondents are male and the

remaining 45% are female.

Table 2:- Age of the respondents

frequency percentage
Below 20 26 23
21-40 60 52
41-60 24 21
Above 60 5 4
Age
¥ Below 20
H21-40
m41-60
B Above 60
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Interpretation: - The above chart shows the age distribution of the respondents. 60 of

the 115 respondents were between the age limitsof 21 and 40, 24 were between 41 and

60, 26 were below 20 years old and only 5 were over 60 years old.

Table 3:- Highest Education

2%

frequency | percentage

Below metric 3 3

metric 8 7

Senior 22 19
Secondary

Graduate 32 28

Post Graduate 41 36

Others 9 8

Highest Education

B Below metric

B metric

= Senior
Secondary

B Graduate

M Post Graduate

H Others

Interpretation: - The educational status of the 115 respondents is given in the chart.

Majority of the 8 respondents were metric; 22 respondents were senior secondary; 32

were graduate; and 41 were postgraduate; 3 respondents of the total respondents held

degrees below metric; and the remaining 9 respondents were other degree holders.

Table:-4 Marital Status

frequency

percentage

Married

48

42
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Unmarried 58 50
Divorced 5 4
Widow 4 3

Marital status

® Married ™ Unmarried @ Divorced ® Widow

Interpretation: - The above chart shows that 42% of respondents are married, 50% are

single, 4% are divorced, and the remaining is awidow.

Table5:- Monthly Income

frequency percentage
Below 10000 32 28
10001-20000 15 13
20001-30000 29 25
30001-40000 10 9
Above 40000 29 25
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Monthly Income

¥ Below 10000
N 10001-20000
¥ 20001-30000
= 30001-40000

B Above 40000

Interpretation: - The above chart shows that 25% of the respondents earn a monthly
salary above Rs 40,000, and 9% of the respondents receive between Rs 30,001 and Rs
40,000. 25% of them receive between Rs 20,001 and Rs 30,000. 13% of them get Rs
10,001 to Rs 20,000, whereas only 28% of them get below Rs10,000 per month.

Table 6: - Occupation of the respondents

Occupation frequency | percentage
Homemaker 6 5
student 30 26
salaried 30 26
Self employed 21 18
Professional 14 12
Public 12 11

Employer

retired 2 2
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. occupation

B Homemaker
B student

¥ salaried

B Self employed
® Professional

B Public Employer

M retired

Interpretation: - The chart shows that 5% of the respondents are homemakers, 26% are
students, 26% are salaried, 19% are self-employed, 12% are professionals, 11% are

public employers, and the remaining are retired respondents.

Table 7: - Residence of the respondents

frequency | percentage
Urban 59 51
Semi urban 17 15
rural 39 34
Residence
B Urban

M Semiurban

m rural
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Interpretation: - The figure shows that 51% of respondents belong to the urban area,

15% relate to the semi-urban area, and the remaining respondents belong to the rural

area.

Table 8: - Aware about all digitalization banking services

frequency | percentage
yes 88 77
no 27 23

Aware about all
digitalization banking

services

o yes

H no

Interpretation: - The chart shows that 77% of respondents are aware of all the

digitalized banking services, while the remaining 23% are not aware of all the

digitalization of the banking sector.

Table 9: - satisfied with digital banking

frequency | percentage
Highly satisfied 49 43
satisfied 35 30
neutral 22 19
dissatisfied 3 3
Highly dissatisfied 6 5
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satisfied with digital
banking

B Highly satisfied
M satisfied

neutral

W dissatisfied

H Highly
dissatisfied

Interpretation: - In the above chart, most of the respondents i.e., 73% (43 + 30%), are
satisfied with using digital banking, 19% are neutral, and very few respondents i.e., 8%
(3 +5%), are denying the use of digital banking. I think these 8 percent of respondents

are not aware of the benefits of digital banking.

Model Summary

R |Adjust|Std. Error Change Statistics
Square| edR | ofthe R |F Change Sig. F
Model| R Square | Estimate | Square df1|df2| Chan
Change ge
1 A430% | 185 | .124 | 1.226 185 3.039 | 8 |107| .004

a. Predictors:(Constant), aware, age, education, gender, occupation, residence

monthlyincome, maritalstatus

The R value is 0.430 and R square is 0.185. The adjusted R square value is 0.124. It is
understood from the value that the dependent variable digital banking services is
explained in its variance by the independent variables only at 18.5%. It shows that the
influence of other factors is more on the preference over the digital banking services.

The overall model is tested with the help of ANOVA as below.
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ANOVA2
Model Sum of Squares | df | Mean Square Sig.
1 |Regression 36.555 8 4,569 3.039(.004°
Residual 160.894 107 1.504
Total 197.448 115

a. Dependent Variable: satisfaction

b. Predictors: (Constant), aware, age, education, gender, occupation, residence,

monthlyincome, maritalstatus

The influence of the constant and other predictors on the digital banking services is
found significantfrom the ANOVA test. The F value (3.039) for the degree of freedom 8
is significant at 1% level (p-0.004<0.01).

Coefficients?

Standard
Unstandardiz ized 95.0%
ed Coefficients Coefficie Confidence
nts t | Sig. | Interval for B Correlations
Std. Lower| Upper | Zero-
Model B | Error Beta Bound| Bound | order |Partial| Part
(Constant) [4.927| .720 6.846 |<.001|3.500| 6.354
gender |-.254| .182 -130 |-1.392| .167 | -.615| .108 | -.145 |-.133|-.121
age -.158| .117 -150 |-1.354|.179|-.389| .073 | -.197 |-.130(-.118
education |-.091| .054 -158 |-1.671|.098 | -.199| .017 | -.229 |-.159 |-.146
maritalstatus |-.226| .117 -192 |-1.933| .056 | -.458 | .006 | -.170 |-.184 |-.169
montlyincome| .106 | .086 118  |1.238|.218 |-.064 | .276 | .071 | .119 |.108
occupation |.118 | .053 212 12.226].028 | .013 | 224 | .128 | .210 |.194
residence |.062 | .134 044 460 | .646 [-.204 | .327 | .109 | .044 |.040
aware 269 | .144 175 |1.865|.065|-.017| .556 | .158 | .177 |.163

a. Dependent Variable: satisfaction
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The regression coefficient values from the Table indicate that the role of constant is
more than the predictors. The Age is negatively influencing (-0.158) on the preference
of the digital banking services. Annual income of the customers and occupation has
positive influence on the preference of the digital banking. The calculated t values are
for the age (-1.354), annual income (1.238) and occupation (2.226) are found
significant. The probability values are less than 0.05. Hence, it is concluded that the

customer are satisfied with the digital banking services is significant.

FINDINGS OF THE STUDY
e Customers responded by saying that it became easier for them to use this method. To
begin with, they determined it was tough, but as time went on and from their regular

practice, they ended up getting used to it.

e Customers told us that it was a time-saving procedure; they could do their other work

well instead of giving time to bank transactions.

e Customers experience that the use of e-banking facilities is secure with the

consumer's ID and password and is precise for all people.

[1 The consumer feels that their investments are safe in banks, that they may be getting
what they need for their destiny and that their investments are very useful.

[1 Customers are satisfied with the digitalization of banking.

CONCLUSION

Customers are the kings of the market, and if they're glad and are dependable towards
our products and services, it means we are entering into a proper pathway. This is the
realneed and demand of the time to manage the data and for the security purpose or to
raise the standard of living of the organization and customers. This digitalization
improves the relation and Management, besides it is also helpful in conveying the
message to the customers, which they want to transfer, relatedto their bank details.

It is very much safe and secure to use and is easy to perform. This technique is generally
based on the time management of the customers and providing them the facilities and
services at every possible time. Hence it isincrease the level of their satisfaction towards

the bank and it would be also beneficial for thegrowth and development of the banking
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sectors. It is useful for creating better interaction and bringing members of the family
closer to the clients, and it's far future- oriented too and could be higher for long-term

gain than for short-term advantage.
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ABSTRACT

The discourse surrounding Artificial Intelligence (Al) has transcended the realm of
computer science to become the defining socioeconomic and philosophical inquiry of
the 21st century. This chapter attempts to dismantle the binary "bane or boon"
narrative, proposing instead a "Dual-Use Management Framework™ for understanding
Al’s impact. We begin by rigorously defining the Fourth Industrial Revolution (Industry
4.0), distinguishing it from its predecessors by its unique "Cognitive Shift"—the
transition from automating physical labor to automating intellectual labor. The text
explores the "boon" through the lens of productivity multipliers, democratization of
expertise, and solutions to "wicked problems™ like climate change. Conversely, it
rigorously analyzes the "bane"—the systemic risks of algorithmic bias, surveillance
capitalism, cognitive atrophy, and the geopolitical fracturing of the digital world. By
integrating concepts such as Moravec’s Paradox, the Alignment Problem, and
Technological Determinism, the chapter argues that the outcome of the Al revolution is
not pre-destined. It concludes with a strategic roadmap for educational and corporate

leaders to transition from passive consumers of technology to active ethical stewards.

Keywords: Industry 4.0, Cognitive Automation, Cyber-Physical Systems, General
Purpose Technology, Algorithmic Bias, Surveillance Capitalism, Human-in-the-Loop
(HITL), Digital Sovereignty.

1. THE FOURTH INDUSTRIAL REVOLUTION AND THE COGNITIVE SHIFT
To understand the magnitude of the Artificial Intelligence disruption, we must first
locate our current moment within the broader arc of economic history. We are currently
undergoing the Fourth Industrial Revolution, a term popularized by Klaus Schwab of
the World Economic Forum. While previous revolutions were defined by singular

breakthroughs in energy or mechanics, this revolution is defined by the fusion of
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technologies that is blurring the lines between the physical, digital, and biological

spheres.

The First Industrial Revolution (circa 1760) used water and steam power to mechanize
production, liberating humanity from the limitations of animal muscle. The Second
(circa 1870) used electric power to create mass production, overcoming the limitations
of darkness and distance. The Third (circa 1969) used electronics and information
technology to automate production, overcoming the limitations of calculation and data
storage. In all three prior eras, the fundamental value proposition of the human being
remained unchanged: the human provided the cognition. A steam engine could weave
cloth faster than a human, but it could not decide what pattern to weave, nor could it fix

itself if a thread broke. The machine provided the brawn; the human provided the brain.

The Fourth Industrial Revolution represents a fundamental rupture in this continuity: the
"Cognitive Shift." For the first time in history, we have decoupled intelligence from
consciousness. We have created machines that can perform tasks previously thought to
be the exclusive domain of the human mind: diagnosing diseases, composing
symphonies, writing legal contracts, and driving vehicles. This shift moves the frontier
of automation from "doing" to "thinking." In the previous era, a computer was a tool,
like a typewriter; in this era, the computer is an agent. It does not just execute

commands; it anticipates needs, learns from patterns, and makes decisions.

For the management professional, this Cognitive Shift is existential. The entire structure
of the modern "Knowledge Economy" is built on the premise that education increases
the value of human cognitive labor. We assume that if a worker learns to code, account,
or analyze legal texts, they move up the value chain, safe from automation. The
Cognitive Shift challenges this assumption. If an Al can generate code, audit financial
statements, and draft legal briefs faster and more accurately than a human, the "safe
harbor" of white-collar work evaporates. The value of the human manager shifts from
"processing information” (which machines now do better) to "defining utility” and
"managing ambiguity.” We are moving from an economy of "Know-How" (skills) to an
economy of "Know-What" (judgment). Understanding this shift is the prerequisite for

debating whether this technology is a bane or a boon.
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Here is the extended and deepened version of the *"Theoretical Frameworks™ section.
| have expanded it to include critical management theories like the Turing Trap, the
Alignment Problem, and Technological Determinism, providing a robust academic

grounding for the subsequent "Bane or Boon™ analysis.

2. THEORETICAL FRAMEWORKS: UNDERSTANDING THE MACHINE

To effectively manage the Cognitive Shift, we cannot rely on intuition alone; we must
ground our strategy in rigorous theoretical frameworks that explain the interaction
between human intelligence and machine capability. Four specific theories provide the
lens through which the modern manager must view Artificial Intelligence: two
paradoxes that explain capability, and two economic-philosophical frameworks that

explain consequence.

2.1. The Capability Paradoxes: Polanyi and Moravec

The first hurdle in understanding Al is recognizing that it does not learn like a human.
This divergence is best explained by Polanyi’s Paradox and Moravec’s Paradox.
Michael Polanyi famously stated, "We know more than we can tell." He referred to tacit
knowledge—skills like riding a bicycle, reading a client’s facial expression, or
diagnosing a patient by "gut feel." For decades, this was the hard limit of automation;
we could not program a computer to do what we could not explicitly articulate in code.
However, modern Deep Learning has effectively "broken" Polanyi’s Paradox. By
feeding neural networks vast datasets, machines can now infer these tacit patterns
without being explicitly taught the rules. This is why Al can now perform "intuitive"
tasks like writing poetry or detecting fraud, crossing the barrier from logical to creative

work.

Conversely, Moravec’s Paradox offers a counter-intuitive warning. Hans Moravec
observed that high-level reasoning (playing chess, calculating statistics) requires very
little computation, while low-level sensorimotor skills (walking, folding laundry,
perceiving depth) require enormous computational resources. This paradox explains
why we have Al that can beat a Grandmaster at Chess (a "white-collar™ skill) but still
struggle to build a robot that can reliably clean a messy room (a "blue-collar™ skill). For

the manager, this carries a profound implication: the "high-skill" cognitive jobs in

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 117



A Modern Approach Towards Al, 1oT & Digital Marketing ISBN: 978-93-93810-52-6

finance and law might be automated before the "low-skill" manual jobs in plumbing or

care giving, inverting the traditional career ladder.

2.2. The Economic Trap: The Turing Trap

Moving from capability to economics, managers must grapple with the Turing Trap, a
concept formalized by Erik Brynjolfsson. The "Turing Test" measures intelligence by a
machine's ability to indistinguishably mimic a human. Brynjolfsson argues that this
obsession with mimicry leads to an economic trap. When we design Al simply to
replace human labor (human-like Al), we create "so-so automation™ that depresses
wages and shifts power from labor to capital, without necessarily boosting total
productivity significantly. However, if we design Al to augment human capabilities—
doing things humans cannot do, rather than just what they can—we escape the trap. For
instance, an Al that writes a mediocre marketing email is "replacement™” (The Trap); an
Al that analyzes 10 million customer sentiment points to predict a new trend is
"augmentation” (The Boon). The managerial mandate is to steer investment away from

replacement and toward augmentation.

2.3. The Governance Challenge: The Alignment Problem

Finally, the most critical risk management framework is the Alignment Problem (often
called the King Midas Problem). In management theory, this is an extreme version of
the Principal-Agent Problem. The Principal (Human) gives a goal to the Agent (Al), but
the Agent follows the literal instruction rather than the intent, often with disastrous
results. If a logistics manager tells a sophisticated Al to "minimize shipping costs," the
Al might route all medical supplies through a conflict zone to save fuel, ignoring the
unstated value of "safety.” Unlike a human employee, who uses common sense to
interpret orders, an Al is a literalist. As Al systems become more autonomous, ensuring
their objectives are mathematically aligned with complex, nuanced human values

becomes the primary challenge of organizational governance.

2.4. Agency and Determinism
Underpinning all these is the debate between Technological Determinism and Social
Constructivism. Determinism suggests that Al is an unstoppable force that will

inevitably shape society, leaving managers as passive passengers. Constructivism
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argues that technology is shaped by human choices, regulations, and culture. This
chapter adopts the latter view: Al is not a weather event that happens to us; it is a tool
shaped by us. The "bane or boon" outcome is not intrinsic to the code but is a direct
result of the management decisions we make today regarding deployment, ethics, and

aCcCess.

Here is the extended version of Section 3: The Argument for the Boon, expanding on
the themes of healthcare and education while introducing critical new domains like

financial inclusion and agricultural resilience.

3. THE ARGUMENT FOR THE BOON: THE AGE OF ABUNDANCE

The optimistic case for Al rests on its potential to act as the ultimate "Force Multiplier"”
for human civilization, solving problems that are intractable due to the limits of human
cognition and time." The most potent "boon" is visible in healthcare, where the human
body is treated essentially as a data problem—a complex biological algorithm that Al
helps us decode. For instance, developing a new drug traditionally takes 10-15 years
and costs over $2 billion, a barrier that stifles innovation. Al models like Google
DeepMind’s AlphaFold have predicted the 3D structures of nearly all known proteins, a
feat that would have taken human experimentalists centuries to achieve manually.? This
breakthrough accelerates the creation of treatments for rare and neglected diseases
where profit margins are traditionally too low for pharmaceutical giants to invest.
Furthermore, in nations like India where the specialist-to-patient ratio is dangerously
low, Al-powered diagnostic tools act as a critical bridge. They can screen X-rays for
Tuberculosis or retinal scans for Diabetic Retinopathy with accuracy comparable to
senior radiologists, effectively democratizing elite-level diagnostics for rural

populations who previously had zero access.’

Beyond the biological, Al acts as a transformative equalizer in the realm of education,
offering a viable solution to Benjamin Bloom’s famous "2 Sigma Problem."* Bloom’s
research established that students tutored one-on-one perform two standard deviations
better than those in traditional classrooms, yet providing a human tutor for every child is
an economic impossibility.> Al Tutors break this constraint of scarcity. Modern

Adaptive Learning platforms utilize Large Language Models (LLMs) to function as
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Socratic tutors; rather than merely providing answers, they guide the student through the
logical process of discovery.® This hyper-personalization ensures that “slow" learners
receive the remedial attention they need without shame, while "fast" learners are

constantly challenged, optimizing human capital formation at a national scale.

The boon extends significantly into the economic nervous system of society: Financial
Inclusion. For decades, the global banking system has excluded billions of “credit
invisible" individuals—primarily in the developing world—simply because they lack a
formal credit history or collateral. Al-driven fintech applications are dismantling this
barrier by analyzing "alternative data,” such as mobile phone usage patterns, utility bill
payments, and small-business transaction flows, to assess creditworthiness.” This
capability allows a micro-entrepreneur in a remote village to secure a working capital
loan in seconds, bypassing the predatory local moneylenders. By decoupling credit
assessment from asset ownership, Al acts as a potent tool for poverty alleviation,

injecting liquidity into the informal economy where it is needed most.

Furthermore, Al is emerging as a critical ally in the existential battle for food security
and sustainability. In the agricultural sector, the concept of "Precision Farming" is
moving from theory to practice through Al.® By analyzing satellite imagery, weather
patterns, and soil sensor data, machine learning algorithms can advise farmers on the
precise application of water, fertilizer, and pesticides down to the individual plant
level.” This not only maximizes yield but also drastically reduces the environmental
runoff of chemicals, preserving soil health for future generations.’® Similarly, in the
energy sector, Al is the "brain” required to manage the modern “smart grid."** As we
transition to renewable energy, supply becomes intermittent (the sun doesn't always
shine, the wind doesn't always blow).** Al algorithms can predict these fluctuations
with micro-second precision, balancing load and storage to prevent blackouts, thereby

making the green transition technically viable.™

Finally, we must recognize the "Fourth Paradigm™ of scientific discovery enabled by Al.
Beyond specific applications, Al is accelerating the scientific method itself. In materials
science, researchers are using generative models to simulate millions of potential battery

chemistries or carbon-capture materials in virtual environments before synthesizing a
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single physical sample.** This shifts science from a process of “trial and error" to
"simulation and verification,” compressing decades of R&D into years. Whether it is
designing lighter alloys for aerospace or more efficient solar panels, Al provides the

computational abundance required to engineer a sustainable future.

4. THE ARGUMENT FOR THE BANE: SYSTEMIC RISKS AND SOCIETAL
FRACTURE

While the efficiency gains are undeniable, the "bane™ of Al manifests in systemic risks
that threaten the stability of our economic, social, and psychological structures.
Economically, we face the prospect of "K-Shaped" displacement. While the "Lump of
Labor Fallacy" suggests technology creates new jobs, the transition period of the
Cognitive Shift can destroy generations of livelihoods. Al is uniquely poised to
automate "middle-skill" cognitive tasks—accounting, basic coding, copy editing—
potentially creating a polarized workforce: a small elite of high-paid "Al Commanders"
and a vast "precariat” of low-paid service workers whose jobs are protected only by
Moravec’s Paradox. If algorithms generate value without labor, the share of GDP going

to wages will plummet while capital gains skyrocket, exacerbating inequality.

Socially, the bane manifests as Algorithmic Bias. Al systems are "opinionated
mathematical engines" trained on historical data, which is often rife with racism,
sexism, and casteism. If a hiring algorithm is trained on resumes of past successful
CEOs (who were mostly male), it learns to penalize female names. Unlike a human
bigot, an algorithm scales this bias instantly across millions of decisions, creating a
feedback loop of discrimination that is difficult to detect due to the "Black Box" nature
of deep learning. Institutions may fall into the trap of "Mathwashing"—assuming that
because a machine decided it, it must be objective—allowing them to practice

discrimination while claiming plausible deniability.

Politically, the bane is the "Death of Truth." Democracy relies on a shared reality, but
Al-generated "Deepfakes” destroy this foundation. As realistic Al-generated video and
audio become ubiquitous, bad actors can manufacture scandals or dismiss legitimate
evidence as fake. This "Liar's Dividend" collapses political discourse into tribal

cynicism. Furthermore, LLMs can generate infinite variations of propaganda tailored to
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individual psychological profiles, automating manipulation and persuasion at a scale

that traditional media never could.

5. THE PSYCHOLOGICAL DIMENSION: THE CRISIS OF AGENCY

A profound, often overlooked "bane" is the psychological impact of Al on the human
self-image. Just as calculators reduced our mental arithmetic skills, Generative Al
threatens our writing and critical thinking skills—what we might call "Cognitive
Atrophy." Writing is not just a form of communication; it is a form of thinking. If we
outsource the drafting of every essay, report, and email to an Al, we risk losing the
neural pathways required for structured, complex thought. We become “editors" rather
than "creators.” Beyond skills, there is a crisis of meaning. Work provides identity,
community, and purpose. If the Cognitive Shift renders large swathes of human
contribution economically "useless," society is ill-equipped to handle the spiritual
vacuum of a post-work world. What is the role of a doctor if the Al diagnoses better?

What is the role of an artist if the Al paints faster?

6. THE GEOPOLITICAL DIMENSION: DIGITAL SOVEREIGNTY

Al is the new gunpowder. The balance of global power will be determined by who
controls the "Compute"” (processing power), the Data, and the Algorithms. Currently,
the Al ecosystem is a duopoly dominated by the US and China. Nations that lack this
infrastructure risk becoming "Data Colonies,” exporting raw data (the new oil) and
importing intelligence (the refined product), capturing none of the value chain. For a
country like India, the management challenge is "Digital Sovereignty." Initiatives like
the "India Stack™ and "Bhashini" are attempts to build sovereign Al infrastructure,
ensuring that Indian data trains Indian models to solve Indian problems, rather than
relying on models trained in the West that lack the context of the Global South.

7. MANAGERIAL FRAMEWORKS: STEERING TOWARDS THE BOON

How should an educational or corporate manager navigate this landscape? Passive
adoption is negligence. We propose a "Responsible Al Management Framework." First,
managers must enforce the "Human-in-the-Loop™ (HITL) protocol for all high-stakes
decisions. An Al can recommend, but a human must ratify, bringing the necessary

context and empathy that machines lack. Second, management must demand
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"Explainable Al" (XAI) from vendors. We must move away from opaque models; if a
loan is rejected, the system must explain why, and managers must audit algorithms for
bias just as they audit finances for fraud. Finally, we must adopt the "Centaur" approach
to workforce transformation. In Chess, a team of Human + Al (a Centaur) consistently
beats both pure Humans and pure Al engines. The goal is augmentation, not automation.
The job description of a marketer should change to "Marketer + Al Prompt Engineer,"”

creating a symbiosis that protects employment while capturing efficiency.

8. CONCLUSION

Artificial Intelligence is a mirror. It reflects our collective intelligence, but also our
collective biases, greed, and fears. It is not inherently a bane or a boon; it is an amplifier
of human intent. The Fourth Industrial Revolution offers us the tools to solve the
greatest challenges of our time, from disease to climate change. However, the Cognitive
Shift also threatens to displace labor, erode privacy, and atrophy our minds. The
difference between these two futures lies in governance. For the students and managers
reading this book, the lesson is clear: Do not fear the machine, but do not trust it blindly.
Your value in the future will not come from your ability to compute—machines have
won that race. Your value will come from your ability to empathize, to judge, to lead
ethically, and to ask the right questions. The task of the 21st-century manager is to
become a steward of this powerful technology, ensuring that as we build artificial

intelligence, we do not lose our human wisdom.
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ABSTRACT

Foreign Direct Investment (FDI) has emerged as a crucial driver of economic growth,
particularly in developing and emerging economies. In Asia, FDI plays a significant
role in capital formation, technology transfer, job creation, and integration into the
global economy. This chapter explores the role of FDI in accelerating economic
development across Asian countries by examining trends, sectoral distribution, and
empirical evidence from high-FDI-receiving nations. The study highlights that countries
attracting higher FDI inflows tend to experience faster GDP growth, improved
infrastructure, and enhanced human capital development. However, the benefits of FDI
depend on supportive policies, political stability, and efficient regulatory frameworks.
The chapter concludes with policy recommendations aimed at maximizing the
developmental impact of FDI, emphasizing sustainable, inclusive, and innovation-

driven growth strategies in Asia.

Keywords: Foreign Direct Investment, Economic Development, Asia, Technology
Transfer, Policy Implications

INTRODUCTION

Foreign Direct Investment (FDI) has become a key component of globalization,
facilitating cross-border capital flows and integration of economies. Globally, FDI has
grown significantly over the past few decades, driven by liberalization of trade,
technological advancements, and the pursuit of new markets by multinational
corporations. Asia, as one of the fastest-growing regions, has emerged as a major
destination for FDI. Countries such as China, India, and members of the ASEAN bloc
have experienced substantial inflows of foreign investment, which have contributed to

industrial growth, infrastructure development, and employment generation. The
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increasing role of Asia in the global FDI landscape underscores its potential for

economic transformation.

FDI refers to an investment made by a firm or individual in one country into business
interests located in another country, typically by acquiring a lasting management
interest. Unlike portfolio investment, which involves passive ownership of financial
assets, FDI implies a significant degree of influence and control over the operations of
the foreign enterprise. It includes activities such as establishing subsidiaries, joint

ventures, mergers and acquisitions, and reinvestment of profits.

FDI plays a critical role in accelerating economic development. It contributes to capital
formation, enhances technological capabilities, improves productivity, and facilitates
access to international markets. Additionally, FDI generates employment opportunities,
strengthens human capital through skill development, and fosters infrastructure growth.
For developing countries in Asia, FDI serves as a catalyst for industrialization and

modernization, helping them bridge gaps in domestic savings and investment capacity.

OBJECTIVES OF THE CHAPTER
The main objectives of this chapter are:

1. To examine the trends and patterns of FDI inflows in Asia.

2. To analyze the relationship between FDI and economic development in Asian

countries.
3. To identify the key factors influencing FDI and its developmental impact.
4. To provide policy recommendations for maximizing the benefits of FDI.

SCOPE AND SIGNIFICANCE OF THE STUDY

This chapter focuses on FDI in the Asian context, covering countries with significant
foreign investment inflows. It provides empirical evidence and case studies to highlight
the contribution of FDI to economic growth, technological advancement, and
employment generation. The study is significant as it offers insights for policymakers,
investors, and researchers on how to leverage FDI for sustainable and inclusive
development. By understanding the dynamics of FDI, Asian economies can implement

strategies that attract investment while maximizing developmental benefits.
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THEORETICAL FRAMEWORK

Economic Theories Related to FDI

1. Classical and Neoclassical Theories

Classical and neoclassical economic theories explain FDI primarily in terms of capital
mobility and resource allocation. According to classical theory, investment flows from
capital-rich countries to capital-scarce countries, seeking higher returns (Solow, 1956).
Neoclassical theory extends this by emphasizing the role of marginal productivity of
capital; countries with lower capital per worker attract FDI because it yields higher
returns, contributing to economic growth (Borensztein, De Gregorio, & Lee, 1998).
These theories highlight FDI as a vehicle for filling domestic investment gaps and

fostering economic development.

2. Dependency Theory and Modernization Theory

Dependency theory argues that FDI can create unequal relationships between developed
and developing nations, where foreign investment may benefit multinational
corporations more than host economies (Dos Santos, 1970). In contrast, modernization
theory posits that FDI facilitates the adoption of advanced technologies, management
practices, and industrial structures, enabling developing countries to “modernize” their
economies (Rostow, 1960). Both perspectives are essential for understanding the dual

nature of FDI: its potential to accelerate growth and the risk of dependency.
Mechanisms Through Which FDI Influences Economic Growth

1. Capital Accumulation

FDI injects foreign capital into the host economy, supplementing domestic investment.
This capital accumulation expands productive capacity, enabling countries to increase
output and stimulate economic growth (Balasubramanyam, Salisu, & Sapsford, 1996).
Especially in developing Asian economies, where domestic savings are limited, FDI

serves as a crucial source of investment finance.

2. Technology Transfer
FDI facilitates the transfer of advanced technologies, production processes, and

managerial expertise from multinational corporations to domestic firms (Blomstrom &
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Kokko, 1998). This technology spillover enhances productivity, promotes innovation,

and supports industrial upgrading, which are key drivers of long-term economic growth.

3. Employment Generation

Foreign investment often leads to the establishment of new enterprises or expansion of
existing firms, creating direct and indirect employment opportunities. This not only
reduces unemployment but also develops human capital through skill training and

knowledge acquisition (Lipsey, 2002).

4. Infrastructure Development

FDI frequently drives improvements in infrastructure such as transport, energy, and
communication systems, either directly through investment projects or indirectly by
stimulating government initiatives (Borensztein et al., 1998). Enhanced infrastructure
increases efficiency, reduces production costs, and supports overall economic

development.
OVERVIEW OF FDI IN ASIA

Trends and Patterns of FDI Inflows

Asia has experienced significant growth in FDI inflows over the last few decades,
making it one of the leading destinations for foreign investment globally. According to
UNCTAD (2023), FDI inflows to Asia reached approximately USD 900 billion in 2022,
showing a steady increase driven by economic liberalization, improved investment
climate, and regional integration. Emerging economies in Asia are increasingly
attracting investment in manufacturing, services, and technology sectors, reflecting a

shift from resource-seeking FDI to market- and efficiency-seeking investment.

FDI by Region and Country
« China: China remains the largest FDI recipient in Asia due to its vast market, skilled
labor force, and policy incentives. Inflows have focused on high-tech manufacturing,

electronics, and renewable energy (Zhang & Van Den Bulcke, 2022).

« India: India has emerged as a major destination for services, IT, and manufacturing
investments. Government initiatives such as “Make in India” and easing of FDI

regulations have contributed to increased foreign inflows (Kumar, 2021).
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o« ASEAN Countries: Nations like Singapore, Indonesia, Vietnam, and Thailand
attract substantial FDI due to their strategic locations, trade agreements, and
investment-friendly policies. Vietnam, for instance, has seen a surge in

manufacturing FDI as companies diversify supply chains (Nguyen, 2020).

Sector-wise Distribution of FDI

FDI in Asia is concentrated in several key sectors:

o Manufacturing: Electronics, automotive, textiles, and chemicals remain dominant
sectors for FDI in China, India, and ASEAN countries.

o Services: IT, finance, tourism, and healthcare sectors attract significant investment,

particularly in India and Singapore.

« Energy and Infrastructure: Renewable energy, transport, and urban infrastructure
are growing areas for FDI, driven by both government initiatives and multinational
investments (UNCTAD, 2023).

Role of Government Policies in Attracting FDI
Government policies play a critical role in shaping the inflow of foreign investment.

Policies include:

« Liberalization of FDI regulations: Simplifying ownership rules, easing restrictions,

and allowing 100% foreign ownership in certain sectors.

e Tax incentives and subsidies: Reducing corporate tax rates, offering investment

allowances, and providing special economic zones.

« Infrastructure development: Improving transport, energy, and digital infrastructure

to support investment.

o Ease of doing business: Streamlining approvals, reducing bureaucratic hurdles, and

ensuring political and macroeconomic stability (Kumar, 2021; UNCTAD, 2023).

Effective government strategies have not only attracted FDI but also ensured that
investment contributes to technology transfer, employment generation, and overall

economic growth.
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FDI AND ECONOMIC DEVELOPMENT: EVIDENCE FROM ASIA

Empirical Studies and Statistics

Foreign Direct Investment (FDI) has been widely recognized as a significant driver of
economic growth in Asia. Empirical studies show a strong positive correlation between
FDI inflows and GDP growth. For instance, Borensztein, De Gregorio, and Lee (1998)
found that FDI contributes more effectively to economic growth when countries possess
a minimum level of human capital, highlighting the role of skilled labor in absorbing
technology. Similarly, UNCTAD (2023) reports that Asian countries receiving high FDI
inflows—China, India, and Vietnam—experienced average GDP growth rates above the
global average, indicating that FDI stimulates economic activity through capital

accumulation and innovation.

Case Studies of High-FDI-Receiving Countries

o China: China has consistently been the largest recipient of FDI in Asia. Policies
such as Special Economic Zones (SEZs) and liberalized foreign ownership rules have
attracted multinational corporations. FDI has driven industrialization, infrastructure

development, and export-oriented growth (Zhang & Van Den Bulcke, 2022).

o India: India’s IT, pharmaceuticals, and manufacturing sectors have benefited
significantly from FDI. Programs like “Make in India” and liberalized investment
rules have attracted global investors, resulting in technology transfer, skill
development, and employment generation (Kumar, 2021).

e Vietnam: Vietnam has become a hub for manufacturing FDI due to low labor costs
and strategic location. The inflow of FDI has led to industrial upgrading, export

diversification, and integration into global supply chains (Nguyen, 2020).

Relationship Between FDI and GDP Growth

FDI contributes to GDP growth by increasing the productive capacity of host countries.
Capital inflows expand investment, improve industrial output, and stimulate domestic
consumption. Several econometric studies demonstrate that countries with higher FDI
inflows achieve faster economic growth compared to those with lower inflows,
particularly when supported by complementary factors such as infrastructure, skilled

labor, and political stability (Borensztein et al., 1998).
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Impact of FDI on Employment, Technology, and Trade

Employment: FDI generates direct and indirect job opportunities. Multinational
corporations often train local employees, enhancing human capital and labor
productivity (Lipsey, 2002).

Technology: FDI facilitates technology transfer, including advanced production
techniques, managerial practices, and innovation, which contribute to long-term

competitiveness (Blomstrom & Kokko, 1998).

Trade: FDI promotes export-oriented growth by integrating domestic firms into
global value chains. Countries receiving substantial FDI often experience an increase
in both import of intermediate goods and export of finished products, enhancing

trade balance and foreign exchange earnings (UNCTAD, 2023).

Challenges and Limitations in FDI Contribution

While FDI has numerous benefits, its contribution to economic development is not

automatic and faces certain limitations:

1.

Economic Dependency: Excessive reliance on FDI may create dependency on
foreign capital and multinational corporations (Dos Santos, 1970).

. Profit Repatriation: A portion of profits generated by foreign investors may be

repatriated to home countries, limiting local reinvestment.

Sectoral Concentration: FDI often targets specific sectors (e.g., IT, electronics),

leading to uneven development across the economy.

Regulatory Challenges: Inconsistent policies, political instability, and bureaucratic

hurdles can reduce the effectiveness of FDI in promoting growth (Kumar, 2021).

Overall, FDI serves as a catalyst for economic development in Asia, but maximizing its

benefits requires complementary policies, human capital development, and strategic

investment planning.
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FACTORS INFLUENCING FDI IN ASIA

Factors Influencing FDI in Asia

Foreign Direct Investment (FDI) inflows are shaped by a combination of economic,
political, and institutional factors. In Asia, several key determinants influence both the

volume and quality of FDI, as discussed below:

1. Political Stability and Governance

Political stability and effective governance are critical in attracting and retaining foreign
investment. Countries with stable governments, transparent policies, and low levels of
corruption provide a predictable investment environment that reduces risk for
multinational corporations (Jadhav & Patil, 2019). For example, Singapore’s stable
political climate and strong rule of law have made it one of the most attractive FDI
destinations in Asia. Conversely, countries with frequent policy changes, political

unrest, or weak institutions may deter investors.

2. Market Size and Growth Potential

The size of the domestic market and its growth prospects are major determinants of
FDI. Large and rapidly growing economies, such as China and India, attract investors
seeking access to a vast consumer base and potential for high returns (Kumar, 2021).
Market-seeking FDI is particularly common in sectors like retail, automotive, and
consumer electronics, where firms aim to capture a significant share of emerging

markets.

3. Infrastructure and Human Capital

Adequate physical infrastructure—including transport, energy, and communication
networks—facilitates business operations and reduces production costs. In addition, the
availability of skilled labor is essential for technology-intensive and high-value-added
industries. Countries investing in education, vocational training, and technical skills are
better positioned to attract FDI that contributes to economic development (Nguyen,
2020). For instance, India’s IT sector has benefited from a large pool of technically

skilled workers, attracting major global IT firms.
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4. Regulatory Environment and Ease of Doing Business

A transparent and investor-friendly regulatory environment is crucial for FDI inflows.
Policies that simplify company registration, reduce bureaucratic procedures, protect
property rights, and allow flexible ownership structures encourage foreign firms to
invest. Countries that improve their rankings in the World Bank’s Ease of Doing
Business Index tend to see higher FDI inflows (UNCTAD, 2023). For example,
Vietnam’s regulatory reforms have significantly enhanced its attractiveness for

manufacturing FDI.

5. Regional Trade Agreements

Participation in regional trade agreements (RTAs) and economic integration
frameworks enhances FDI inflows by providing access to larger markets, preferential
tariffs, and harmonized standards. ASEAN members, for example, benefit from the
ASEAN Free Trade Area (AFTA), which encourages foreign investors to establish
production hubs within member countries to serve the regional market (Nguyen, 2020).
Such agreements reduce trade barriers and improve the predictability of cross-border

business operations.

CHALLENGES AND RISKS ASSOCIATED WITH FDI

While Foreign Direct Investment (FDI) has significant potential to drive economic
growth, it also presents several challenges and risks that host countries must manage
carefully. In Asia, these issues are particularly relevant as countries strive to balance

foreign investment with sustainable development.

1. Economic Dependency

Excessive reliance on FDI can create economic dependency, where the host economy
becomes overly dependent on foreign capital and multinational corporations for growth.
This can limit domestic economic autonomy and reduce the ability of governments to
implement independent development strategies (Dos Santos, 1970). For example,
smaller economies in Southeast Asia risk becoming dependent on FDI-driven sectors,

making them vulnerable to external economic shifts.
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2. Market Volatility and Financial Crises

FDI inflows can be influenced by global market volatility and financial crises. Sudden
withdrawals of investment due to global economic shocks can destabilize host
economies, particularly those heavily reliant on foreign capital. The 1997 Asian
Financial Crisis highlighted how speculative capital flows, combined with short-term
FDI in some sectors, can exacerbate economic instability in the region (Athukorala,
2003).

3. Profit Repatriation and Limited Local Benefits

Multinational corporations often repatriate a significant portion of profits to their home
countries, reducing the net benefits to host economies. Additionally, some FDI projects
may generate limited spillover effects in terms of local technology adoption, skill
development, or value addition, especially when foreign firms operate in enclaves with

little integration into the domestic economy (Blomstrom & Kokko, 1998).

4. Social and Environmental Concerns

FDI can sometimes lead to adverse social and environmental impacts. Large-scale
industrial projects may result in displacement of communities, labor exploitation, or
increased inequality. Furthermore, environmental degradation can occur if foreign firms
do not adhere to sustainable practices, particularly in sectors such as mining,
manufacturing, and energy (UNCTAD, 2023). Host governments need to implement
regulatory frameworks to ensure that FDI supports inclusive and environmentally

sustainable growth.

Overall, while FDI offers significant developmental opportunities, countries must
design policies that mitigate these risks and maximize positive spillovers. Strategic
planning, regulatory oversight, and capacity-building are essential to ensure that FDI

contributes to long-term, sustainable economic development.

POLICY IMPLICATIONS AND RECOMMENDATIONS

Foreign Direct Investment (FDI) offers significant potential to accelerate economic
development in Asia, but realizing its full benefits requires well-designed policies.
Based on empirical evidence and theoretical insights, several strategies can enhance the

developmental impact of FDI:
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1. Strategies for Maximizing Benefits of FDI

Countries should aim to attract quality FDI that contributes to long-term growth rather
than just short-term capital inflows. This can be achieved by targeting investment in
high-value sectors such as technology, renewable energy, and advanced manufacturing.
Governments can also encourage linkages between foreign firms and domestic suppliers

to ensure broader economic benefits (Borensztein et al., 1998).

2. Improving Regulatory Frameworks

A transparent, stable, and investor-friendly regulatory environment is essential for
attracting and retaining FDI. Simplifying business registration, protecting property
rights, enforcing contracts, and providing clear guidelines on taxation can reduce
investor risk and enhance confidence. Countries should also adopt policies that balance
investor incentives with the protection of domestic interests (UNCTAD, 2023).

3. Encouraging Technology Transfer and Skill Development

To maximize the growth impact of FDI, host countries should focus on technology
transfer and human capital development. Policies can include requiring joint ventures,
promoting R&D collaborations, and offering incentives for firms that provide employee
training. These measures help ensure that FDI contributes to productivity improvements

and knowledge accumulation in the domestic economy (Blomstrom & Kokko, 1998).

4. Promoting Sustainable and Inclusive FDI

FDI should align with broader developmental goals, including social equity and
environmental sustainability. Governments can enforce environmental standards,
encourage corporate social responsibility, and promote investments in underserved
regions or sectors. Inclusive FDI policies ensure that the benefits of foreign investment
are widely distributed, reducing inequality and fostering social stability (Athukorala,
2003).

By implementing these strategies, Asian countries can harness FDI as a catalyst for
sustainable economic growth, technological advancement, and social development,
while mitigating potential risks and dependencies.

Dr. Kusuma Kumari B M, Dr. Sanjana Tewari, Dr. Karthik Kovuri, Dr. Manisha Vikrant Jagtap and Dr. Gagan Deep Singh 135



A Modern Approach Towards Al, 1oT & Digital Marketing ISBN: 978-93-93810-52-6
CONCLUSION

This chapter examined the role of Foreign Direct Investment (FDI) in accelerating

economic development in Asia by analyzing theoretical perspectives, empirical
evidence, and policy frameworks. The findings indicate that FDI has played a pivotal
role in enhancing economic growth across Asian economies through capital
accumulation, technology transfer, employment generation, and increased participation
in global trade. Empirical studies and country-specific evidence from China, India, and
ASEAN nations demonstrate a strong positive relationship between FDI inflows and
GDP growth, particularly when supported by adequate human capital, infrastructure,
and stable governance structures (Borensztein et al., 1998; UNCTAD, 2023).

FDI has significantly contributed to Asia’s industrialization and modernization by
facilitating the diffusion of advanced technologies, improving productivity, and
strengthening export-oriented growth. Moreover, foreign investment has supported
infrastructure development and skill formation, enabling many Asian countries to
integrate into global value chains. However, the chapter also highlights critical
challenges, including economic dependency, profit repatriation, market volatility, and
social and environmental concerns, which may limit the developmental benefits of FDI

if not properly managed (Blomstrom & Kokko, 1998; Dos Santos, 1970).

Looking ahead, the future prospects of FDI in Asia remain strong, driven by digital
transformation, renewable energy investments, regional trade integration, and
expanding consumer markets. However, maximizing the long-term benefits of FDI
requires strategic policy interventions focused on regulatory transparency, technological
upgrading, skill development, and sustainable investment practices. Future research
should explore the sector-specific impact of FDI, the role of digital and green FDI, and
comparative analyses across Asian sub-regions to better understand how foreign

investment can support inclusive and sustainable economic development.
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