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Abstract:

Change and progress are taking place right now. The world is turning more and more toward technology.
The safety of new construction is a problem in the modern day. As the population grows, more and more
structures are needed. Accidental fires occur in various types of structures for a number of reasons. If we
look at the past several decades, we have seen a number of fatalities brought on by building fires. Every
year, our nation suffers financial losses as a result of fire catastrophes. The biggest worry right now is
how to prevent these fire incidents in buildings with high ceilings. Traditional fire detection methods are
unable to stop such mishaps. Additionally, they are unable to alert owners about fire incidents.
Additionally, they are unable to alert owners about fire incidents. 10T has a significant role to play in this.
Internet of things, or IOT. These fire mishaps can be completely prevented or controlled by 10T.

lIoT holds one of the leading positions in technological growth across the globe. Following computers, the
Internet, and mobile communications, it is another sector of the information economy. Firefighting, fire
monitoring, and safety management systems are crucial uses for Internet of Things technology. It talks about
the loT system framework for planning, monitoring, and battling fires.

Building fire accidents can be controlled using an I0T-based fire detection system. An I0OT-based system can
offer the finest security for tall buildings. The owner, user, alarm, etc. will receive a message alerting them of
the fire from an 10T-based fire detection system that can detect temperature, smoke, short circuit, and other
factors. In order to take safety precautions, it can also send an alarm message to the local fire department and
police system.

Multiple sensors, a communication system (Bluetooth, GSM, NodeMCU), motion planning (manual
patrolling), and an Android application for manual system patrolling make up the Fire Detection System. For
safety reasons, this fire detection system can be employed in academic institutions, workplaces, and
businesses.

In-depth discussions of the 10T, I0T-based fire detection systems, and 10T applications that can be used
to improve building fire safety are covered in this article. Additionally, it covers how loT and wireless
sensor network technology might be applied to meet firefighting needs.

Keywords: Information and communications technology (loT), the National Fire Protection

Association (NFPA), Portable Appliance Test (PAT), Building Management Systems (BMS)

1. Introduction

[16]1t is a real thing with a tangible Internet connection. It may be a thermostat, lock, appliance,
fitness tracker, or even a light bulb.
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Imagine having shoes that monitor your heartbeat and alert you to any potential health issues.
There are already "smart" shoes on the market, so you don't need to imagine!

The idea behind the Internet of Things is actually rather straightforward: it entails linking all of
the world's physical locations and objects to the internet.

In the coming five years, the Internet of Things will bring about significant changes. And even
while smart devices are exactly that, the 10T sector still needs to make security improvements on
a broad scale. Today's IoT gadgets are frequently hurried to market with little regard for
fundamental privacy and security safeguards: "Insecurity by design."

This puts you and everyone else in danger since you could unknowingly be watched, have your
data stolen, or even lose the ability to lock your own door. You might even join a botnet that
targets the Internet. Millions of other vulnerable webcams, including your own, might be utilised
to assault a nation's electrical supply.

The Internet of Things includes everything from dental sensors that can track what a person eats
to cat litter that can record a cat's every step. Can you distinguish between the real and fake?

The emergence of the Internet of Things is one of the most rapid and fascinating advances in
information and communications technology (IoT). Despite the fact that networking technologies
have proliferated over the past 20 years, up until recently they were mostly used to link up
traditional end-user devices like mainframes, desktop and laptop computers, and, more recently,
smartphones and tablets.

In recent years, a significantly wider variety of devices have been connected to the network.
Vehicles, home appliances, medical equipment, energy metres and controllers, street lights,
traffic lights, smart TVs, and virtual assistants like Amazon Alexa and Google Home have all
been included. Industry analysts predict that by 2020 there will be more than 25 billion of these
devices connected to the network, up from an estimated eight billion at present. New use cases
for network technologies have been made possible by the growing deployment of these devices.
According to some estimates, the 10T might bring in up to US$13 trillion by 2025 [16].

Why loT Matters

[23]When something is connected to the internet, it can send, receive, or do both when it comes
to information. Things become "smart"” due to their ability to send and/or receive information.
Let's use smart phones as an illustration once more. You can listen to almost every music in the
world right now, but it doesn't mean that your phone truly has every song ever recorded on it.
The reason for this is because while your phone can communicate information, every song in the
world is kept somewhere else.

(asking for that song) and getting the answer (streaming that song on your phone). A item only
needs access to information in order to be intelligent; it is not necessary for it to contain super
storage or a super computer. Connecting to super storage or a super computer is all that is
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required of a thing. All devices connected to the internet fall into one of three categories in the
Internet of Things:

1. Devices that gather data and transmit it.

2. Things that behave after receiving information.

3. Things that do both functions.

And each of these three has tremendous advantages that build on one another.

1.1. Collecting and Sending Information
You can use any type of sensor, including temperature, motion, moisture, air quality, and light
sensors. These sensors, when combined with a connection, enable us to automatically gather
environmental data, which then enables us to make better informed judgments.
On a farm, automatically gathering data on the soil moisture can help farmers determine when to
irrigate their crops. Instead of using irrigation systems excessively (which might be costly) or
watering too little (which can be an expensive loss of crops),
The farmer can control how much water is applied to the crops. Farmers can do this to boost crop
productivity while cutting costs related to it.
The same senses that humans use to make sense of the world—sight, hearing, smell, touch, and
taste—nhelp robots (and the people who oversee them) do the same.

1.2. Receiving and Acting on Information

Machines that gather data and take action are something we're all extremely accustomed to. A
document is sent to your printer, who prints it. Your automobile's doors unlock when your car
keys send a signal. There are countless examples.

We know that we can instruct machines from a distance, whether it be as basic as sending the
command "turn on™ or as complex as sending a 3D model to a 3D printer. Then what?

When objects are capable of both of the aforementioned, the Internet of Things reaches its full
potential. Things that gather data, send it, as well as receive data and act on it.

1.3. Doing Both: The Goal of an 10T System
Let's fast return to the farming illustration. You don't actually need a farmer; the sensors can
gather data about soil moisture to advise the farmer on how much to irrigate the crops. Instead,
depending on how much moisture is in the soil, the irrigation system can automatically activate
as needed.
You can go even further with it. If the irrigation system receives weather data from its internet
connection, it may also be able to predict when it will rain and decide not to water the crops
today as the rain would take care of it.
Furthermore, it goes beyond! It is possible to gather and send data on the soil moisture, the
amount of irrigation watering, and the actual growth of the crops to supercomputers that can
process the data using incredible algorithms.
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That's only one type of sensor, by the way. These algorithms can learn considerably more when
other sensors, such as those for light, temperature, and air quality, are included. These algorithms
can produce amazing insights into how to make crops grow the best, contributing to the world's
food supply, with dozens, hundreds, and thousands of farms gathering this data.

And among the countless 10T uses, agriculture is just one...[23]

2. Main components used in 10T:
[20]¢ Low-power embedded systems: Less battery usage coupled with high
performance are the opposing factors that are crucial in the development of electronic
systems.

« Sensors: A sensor is a critical component of any IoT application. It is a physical device
that measures and detects a physical quantity and converts it into a signal that may be
provided as an input to a processing or control unit for analytical purposes.

Different types of Sensors :
Temperature Sensors
Image Sensors

Gyro Sensors

Obstacle Sensors

RF Sensor

IR Sensor

MQ-02/05 Gas Sensor

. LDR Sensor

10. Ultrasonic Distance Sensor

©ooN Ok

2.1. Modern Applications:
Smart Grids and energy saving
Smart cities

Smart homes/Home automation
Healthcare

Earthquake detection

Radiation detection/hazardous gas detection
Smartphone detection

Water flow monitoring

. Traffic monitoring

10. Wearables

11. Smart door lock protection system

© oo Nk wbhRE
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12.Robots and Drones

13. Healthcare and Hospitals, Telemedicine applications

14. Security

15. Biochip Transponders(For animals in farms)

16. Heart monitoring implants (Example Pacemaker, ECG real time tracking)[20].

3. Leading Causes of House Fires
[17]Several of the most frequent reasons for house fires have been recognised by the National
Fire Protection Association (NFPA). The following are some of them.
1. Appliances and Equipment
Any appliance that produces heat (such as heaters, clothes dryers, and computers) or warms up
over time (such as fans and computers) poses a risk of catching fire. Unattended cooking
equipment is a common source of preventable fires.
2. Candles
A burning candle should never be left unattended, according to the warning label on every
candle. But many candles might burn out of control since they are frequently overlooked. On
Christmas Eve, Christmas Day, and New Year's Day, candle fires are most likely to happen.
3. Holiday Decorations
During the winter holiday season, fatal fires aren't just started by candles. The obvious offenders
are illuminated holiday decorations and Christmas trees. Live trees that are neglected and
allowed to dry out are simple pickings for hot lights to burn down.
5. Electrical Systems and Devices
Any electrically powered device has the potential to cause a fire, but overheated lighting
equipment tops the list. Inadequately done electrical work in a home, such as loose wires, poorly
grounded circuits, and poorly connected circuits, can also be dangerous.

6. Smoking
The result of careless smoking behaviours is one of the most frequent causes of house fires.
Smoking can occasionally cause people to nod off. They run the risk of starting a fire in their
couch, bed, or other furniture, which is sometimes fatal. Throwing still-hot ashes into a garbage
can, where they could ignite, is another preventable risk.

7. Chemicals and Gasses
Natural gas or propane gas sources can quickly start home fires. A combustible condition can be
produced by an accidental spark and a little leak. Combustion can also be caused by improperly
combining household chemicals, thus it's crucial to carry out such work outside the home.

8. Lightning
In the summer, when afternoon and early evening storms are at their strongest, lightning fires are
most frequent. Homes in densely forested settings are particularly susceptible to lightning strikes
that might ignite the surroundings.
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9. Children
One of the main causes of house fires is young children playing with fire or matches
inadvertently inside the house. Younger children who are aware of the dangers of fire and simply
want to watch what happens are just as dangerous. Talking to kids about how reckless conduct
around fire can be damaging might help prevent potential disaster, even though it may not be
easy to completely quell their interest.

10. BBQ Grill
In comparison to other seasons, the summer is the worst for this. There are a number distinct
factors, such as closeness to combustibles like dry grass or a gas leak, that might cause an
uncontrolled flame to start on a barbeque grill. Cooking on stone or another flame-resistant
material or keeping a close eye on an active grill will reduce the chance of these mishaps. You
can also check for gas leaks before lighting the grill.

11. Normal Fires That Go Awry

Sometimes it's impossible to avoid. Fire is famously difficult to manage, even when we do
everything right, adhere to all the guidelines, and use common sense. Of course, allowing fires to
start in our houses is one of the most frequent reasons for house fires. This is typically not a
problem if handled properly, but even a single wayward ember from an active flame might ignite
something, like a carpet.

Never leave an interior fireplace alone and practice caution in its vicinity. A log could crack at
this moment in such a way as to send embers soaring.[17]

12. Faulty Electrical Equipment
Electrical problems are without a doubt one of the most frequent reasons for workplace fires.

They frequently result from faulty wiring, overloaded sockets or plugs, and outdated, broken
equipment that becomes overloaded and sparks, igniting combustible materials.

It's crucial to remember that it is legally required for a workplace to guarantee that all equipment
operates and performs as intended, and this includes electrical equipment.

A Portable Appliance Test (PAT) must be performed annually on all electrical equipment in a
workplace to make sure it is safe and operating as intended.

All things that pass the PAT test have a sticker on them that lists the date of the test and the
result.

13. Equipment Clutter

Office clutter is a typical problem, and if regular cleaning and maintenance are not done, it will
eventually raise the risk of a fire starting. The office is filled of flammable items and other
potential fire starters. Keeping workspaces in top condition and maintaining a regular cleaning
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schedule are essential for lowering fire hazards. The chance of a fire starting will be significantly
reduced by actively pushing staff to keep their workspaces as neat and orderly as possible.
14. Combustible Materials

It goes without saying that safety must come first for both employees and the management of
such materials if your workplace stores or employs flammable or dangerous products.

If a business is known to use combustible materials, then proper storage, disposal, and handling
procedures need to be strictly regulated, and worker safety must come first.

The handling of combustible and flammable materials requires ongoing education and
training.

15. Human Error

Basic human mistake is a primary contributor to workplace fires. This is as a result of
unintentional occurrences. Burning food in a staff area, spilling flammable liquids, using
machinery or equipment improperly and causing it to overheat, and just plain negligence
are a few examples of what can go wrong.

Making sure there are lots of appropriate fire extinguishers placed all over the work area is
one way to stop these kinds of events from getting worse.

Additionally, it's critical that every employee receives adequate instruction on how to use a
fire extinguisher and that they frequently review and evaluate any potential workplace
risks that could arise from human mistake.

16. Negligence

Sadly, there are several potential for fires to start at work as a result of carelessness and
incompetence. Shortcuts have been known to be used by some employees in an effort to
complete a task more quickly; nevertheless, doing so could put a significant risk to health and
safety and fire safety in danger.

Examples include obstructing ventilation spaces, piling paper or cards in combustible places,
abusing or storing flammable or combustible items, and improperly operating or overusing
equipment.

Regular reviews, retraining, and assessments should be conducted by business owners to ensure
quality workmanship and lower the danger of future fires.

Nearly anywhere can catch on fire, although there are some settings where it is a particular
danger. These situations include:

= Places of employment that use heavy machinery or industrial equipment. Heavy

machinery and industrial equipment both rely on complex electronics to operate, and any
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electrical issue can result in a spark or even a flame. In order to prevent this, employers
must maintain their equipment.

= Factories that create dust as a byproduct in some form. If there is no active dust removal
system in place, facilities that work with wood, paper, or other materials that can produce
dust are constantly at risk of a fire accident. In the presence of an open flame, suspended
dust, regardless of its composition, can cause an explosive inferno that almost always
causes catastrophic injuries.

= Places of employment that use heavy machinery or industrial equipment. Heavy
machinery and industrial equipment both rely on complex electronics to operate, and any
electrical issue can result in a spark or even a flame. In order to prevent this, employers
must maintain their equipment.

4. Factories that create dust as a byproduct in some form. If there is no active dust removal
system in place, facilities that work with wood, paper, or other materials that can produce
dust are constantly at risk of a fire accident. In the presence of an open flame, suspended
dust, regardless of its composition, can cause an explosive inferno that almost always
causes catastrophic injuries. Products with flaws that is either combustible or constructed
with subpar electronics. Before they are placed on store shelves, clothing and appliances
in particular must undergo extensive testing. In fact, safety tests must be performed on
every object that is anticipated to be used in close proximity to a flame. However, inferior
clothing materials may be highly combustible, while faulty appliance wiring can produce
sparks and feed a fire. The makers will be responsible in both situations.Auto accidents,
particularly when gasoline or other hazardous liquids are spilled. If a fuel tank ruptures or
if a truck transporting hazardous commodities is involved in the incident, a flame may
ignite quickly, causing unpredictable casualties and effects.[17]

5. What Is Meant by Fire Safety?
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The term "fire safety" refers to the rules and procedures designed to reduce the damage that fire
can do. The goal of fire safety measures is to avert fire incidents from happening and to contain
the fire once it starts to lessen the damage.

Concerns about Fire Safety in India
» States don't all have the same fire safety laws in place.
* India's fire safety standards are not properly enforced.

* The majority of fire departments in India lack sufficient organizational structure, current
equipment, infrastructure, financing for cutting-edge firefighting technologies, and training
chances for staff.

* In India, there is a lack of public understanding of fire safety.

» Numerous residential and commercial structures violate fire safety regulations.

* The various buildings' installed fire prevention systems are not properly maintained.
* There are no explicit guidelines for building fire safety audits.

There is no doubting the need to improve fire safety in India. To guarantee that fire safety
regulations are strictly followed and adhered to, all parties involved, including the
authorities, civic organizations, and the general public, are accountable.

Main Causes of Fire Accidents in India

The following are a few of India's primary fire accident causes:
* Electrical shunt.

* A gas cylinder or stove bursting.

* Human negligence.

* Improper handling and storage of flammable materials.

- Disregarding Indian fire safety regulations.[16]

6. Description of IOT Based Fire Department Alerting System Project
In industries, shops, malls, residential complexes, and parking lots, fire detectors are crucial.
They can help save lives by assisting in the early detection of fire or smoke. Commercial fire
detection systems typically use a buzzer or siren to signal an alarm. We have created a
temperature and smoke sensor-based 10T-based fire alerting system. This project will use 10T to
communicate relevant information in addition to signalling the presence of fire in a specific
building.
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With the aid of sensors, electronics, software, and connection, physical objects can share data
through the Internet of Things (IoT), which is essentially a network of "things.” There is no need
for human involvement with these systems.

In this Arduino fire alarm system using temperature and smoke sensors using the IOT project, we
can send LIVE information like Temperature, Smoke Value detected by a particular device to the
Fire Department.

A detailed description of the IOT based Fire Alerting System Project

Temperature and smoke sensors are used in the 10T-based fire alerting system. The analogue
signals received at the sensor end are converted to digital using an internal ADC converter in the
Arduino. When the temperature and the smoke both reach a predetermined level, the Arduino is
programmed to activate the buzzer.

Arduino simultaneously transmits the data to the ESP8266 Wi-Fi module. A chip called
ESP8266 is used to link microcontrollers to Wi-Fi networks. The following information will then
be sent by the ESP8266 to the IOT website so that authorised individuals can take the necessary
actions to put out the fire.

1. Thermostat (in Degree Celsius) Smoke Value

2. (in Percentage)

Device ID 3.

4. Time and Date Stamp

The device ID is a special ID assigned to a device that can be used to obtain information about
the location where a fire has been detected.

The Wi-Fi module needs to be connected to a Wi-Fi zone or a hotspot in order for this Internet of
Things (loT)-based fire alarming system to function. Additionally, this project is carried out
without the 10T module. The GSM module, which triggers an SMS when the buzzer is turned
ON, has been utilised in place of the IOT module.

7. Technical Specifications

The following components are used in the project's IOT-based fire alerting system with
temperature and smoke sensors:

1. smoke detector

2. A thermometer

3. Arduino, a microcontroller.
4. LCD Screen

5. ESP8266
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6. Buzzer

6.1. How loT is Changing Fire Safety

Driverless automobiles and household appliances are two of the Internet of Things' (1o0T) most
well-known uses. However, its most intriguing use in the field of fire safety may be in building
sensors. The gathering and use of atmospheric data has the potential to significantly change how
we approach putting out fires and saving lives.

6.2. 10T Sensors

loT sensors are a key component of so-called "smart buildings.” Smart buildings are structures
that are partially managed by self-contained computer programmes called Building Management
Systems (BMS). These sensors can control lighting, keep a certain temperature in various rooms,
and perform other functions that benefit from outside information.

The same rules that govern fire safety also apply to fighting flames, which opens up a wide range
of possibilities for brand-new approaches. Currently, temperature sensors are only able to detect
temperatures within normal limits, although fire temperatures can be detected by special
heatproof sensors. In addition to detecting fires before they produce smoke, this could also
provide firefighters with information about the intensity of fires, allowing them to adjust their
tools and strategy. Another priceless piece of information is the location of the fire in a building.
You may currently be aware of the locations where detectors went off or an alarm was pulled,
and you may also have access to witness evidence. 10T sensors can prove this beyond a shadow
of a doubt by displaying not only the location of a fire's origin but also its rate of spread.
Firefighting workers can receive all of this data automatically.
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8. Fire Detection Systems

loT technologies can help maintain crucial fire detection systems better. The fire alarm systems
in many large buildings are a patchwork of several alarms from various manufacturers, with
manual storage and maintenance procedures depending on the readings from each control panel.
loT can combine data from numerous alarm systems into a single point of contact (such a phone
or computer interface), enabling a user to examine maintenance logs and data rapidly.

A smart 10T enabled fire system can deploy various measures to specific rooms, limiting damage
to the larger facility, by sensing the exact location of the fire, the type of fire, and whether there
are any occupants in the room.

Ensure Safety

New and intelligent systems can integrate information from almost every make of fire alarm
systems via the internet, so it can be viewed on mobiles, laptops or tablets from anywhere in the
world. This data can also be used for compliance purposes and prove that whoever is responsible
has done everything they can to ensure a building is safe.

9. 1oT Applications in the Fire Safety

[22]By gaining more value from a product that is required in the majority of homes and
buildings, the fire sprinkler, 10T might revolutionise the fire safety sector. With additional
sensors, smart sprinklers become smart safety systems that reduce hazards, help with insurance
claims, and safeguard people and their property. Since the creation of the first usable sprinkler by
Frederick Grinnell in 1882, the automatic fire sprinkler has essentially stayed constant. He
created the glass disc sprinkler in 1890, which is essentially the kind that is still in use today.
However, the fire industry's conservative mentality, which is understandable given the dire
implications of failure, has contributed to the dearth of innovation in fire sprinkler design since
its conception.
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The New Fire Sprinkler
GRINNELL

AUTOMATIC SPRINKLERS
" Srandard of the Warld™
Protect more than $2,000,000,000 of Business Value

A

General Fire Extinguisher Company
277 West Exchange St., PROVIDENCE, R. L

The installation of automated fire sprinklers in new residential construction is becoming a
requirement in many parts of the world. Unquestionably, fire sprinkler systems can save lives,
but according to several studies, their efficiency might range from about 70% to 93 percent.
Despite being an admirable figure, there is still much space for improvement when compared to
another type of life safety equipment, like an airbag, which has a 99.9 percent efficiency rate.

However, sprinkler success rates drastically decline in homes, where they fail 1 in 10 times.
This is largely because sprinklers are disregarded and made to blend in and be forgotten.
The system being turned off is the primary cause of 64% of failures, with lack of
maintenance coming in second.

It can be challenging to address problems with home sprinkler systems, such as poor
maintenance and leaks, particularly in a sector where adopting new ideas is culturally
frowned upon. Change is conceivable, though; understanding how the insurance sector
underwent structural change can give context for how comparable change will occur in the
fire safety sector.

Fire Safety 1oT Applications

A small number of fire industry businesses have already started designing their products to be
I0T ready in an effort to solve the issue of neglect that leads to traditional sprinkler failures.

We can advance the fire sprinkler's functioning by creating a more clever approach that isn't only
used in emergency situations. Future sprinklers might include features that appeal to
homeowners and provide benefits and services outside of an emergency, which would
complement device maintenance. Sprinkler systems will also receive additional sensors to
transform them into home safety systems. These sprinklers may immediately offer a smart safety
system for homes and buildings once they are connected to the cloud.
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Smart sprinklers can also assist with the cleanup after a fire; some businesses are adopting
cutting-edge sprinkler systems to communicate with the insurance sector. These sprinklers have
the capability of reporting fire-related behaviour that is then recorded in a "black box," giving the
opportunity to assess the extent and origin of the damage while also considering potential future
preventive measures. All parties can file insurance claims more quickly and affordably as a
result. By analysing the number of "near calls" involving the activation of the suppression
system, technology of this kind might also assess relative customer risk and propensity to have a
fire.

The fire sprinkler is particularly intriguing because, unlike other smart home gadgets that rely on
consumer buy-in, it is a one-time, sunk expense in many homes. In many places, you must have
a fire sprinkler to comply with building codes, and 2999 out of 3000 households that don't
experience a serious fire each year receive little benefit from their sprinkler systems other than
peace of mind. Although there is more value to be had from sprinklers with the advent of fire
safety loT applications, fires are still more common in higher risk demographics and building

categories. [22]

9.1. Fire Technology in Smart Cities and Beyond: How 10T Helps Fight Fires

[18]The First Responder Network Authority (FirstNet) public safety broadband network and
other recent improvements in safety technology, such as Next Generation 911, are helping first
responders.
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Another technological advancement that is having an impact on a crucial aspect of public safety
is the Internet of Things: firefighting. Fire departments gain many advantages from loT
solutions, which are supported by evolving fire technology.

loT sensors and devices can improve building monitoring in smart cities to detect fires more
quickly, give incident command centres more information, improve computer-aided dispatch,
improve situational awareness for firefighters once they arrive at the scene of a fire, and aid in
fire suppression through the use of smart sprinklers.

"Rapid access to information is crucial for first responders, including fire departments,
emergency medical services, police departments, and others, who frequently find themselves in
hazardous situations,” "loT solutions enable the intelligent networking of emergency vehicles,
supplying first responders with precise and timely information about an emergency as they
approach the scene, allowing them to cut down on response time and enable them to arrive ready
to react swiftly to developing situations,” says the company.

9.2.  What Are Applications of 10T for Fire Departments?

loT has a wide range of uses in the field of fire safety. According to Analytics Insight, wireless
cellular networks or low-power wide area networks can send a variety of data from loT sensors
to help with fire prevention and response.

According to the article, 10T sensors can be integrated with "items such as alarms, personal
safety gadgets, and fire suit technologies." Additionally, they can be used to track firefighters
and provide incident commanders with more situational awareness and visibility into where
specific firefighters are when they are putting out a fire. Radio-frequency identification trackers,
which may be incorporated into firefighter gear, can provide real-time information on the
whereabouts of firemen.

Additionally, information can be provided through wirelessly connected sensors to incident
commanders and emergency command centres.

According to a blog post by BehrTech, a software firm that creates a wireless 0T connectivity
platform, "Heat-proof sensors can indicate where the fire starts off, its strength, type, and
spreading patterns, as well as whether there are any people in the fire zone." Real-time
information about the situation on the ground allows for more efficient firefighting and
evacuation efforts, which reduces damage and casualties.

According to a blog from ESO, a developer of electronic patient care software, the personal alert
safety system gadget, which can detect firefighter motion, is another loT application in
firefighting.
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According to the site, the apparatus also features a "acoustic transmitter that works as a beacon™
to help locate the fireman when sensors notice they haven't moved for a predetermined amount
of time.
According to ESO, such monitoring devices "may also contain sensors to measure oxygen and
carbon dioxide partial pressure, volume flow rate, heart rate, gas pressure, body temperature, and
exposure to hazardous auditory environments that may damage hearing" in the near future.

9.3. How loT Supports Smart Building Fire Safety

loT technologies can assist make buildings themselves smarter and safer in addition to
safeguarding firemen and giving them additional information.
According to the BehrTech blog, "IoT sensors can be used to continuously monitor electrical
systems and identify any active heat sources that are unseen to the naked eye." In order to
prevent potential disasters, an alarm is promptly dispatched whenever a temperature spike is
discovered. 10T temperature sensors are superior to conventional smoke detectors because they
can identify lit fires even before they start to release smoke. The sooner an alarm is activated in
an emergency when every second counts, the more the consequences can be reduced.
According to Analytics Insight, 10T sensors can also detect smoke or carbon monoxide in
buildings, potentially turning off ignition sources. According to the website, "l10T enables a more
targeted firefighting capability, effectively cutting off tiny flames." "Different procedures might
be deployed for particular rooms using a smart loT-enabled fire system to limit the damage."

9.4.  Smart Sprinkler Systems Aid Firefighting

loT sensors on smart sprinklers can simplify fire suppression in smart buildings.

A dry sprinkler valve can be made "smart" by adding several sensor components, claims the
NFPA Journal, the periodical of the National Fire Protection Association.

The journal states that "two pressure sensors attached below the valve's gauges continuously
collect data on air and water pressure." Cables link the sensors to an interface device that is
attached to the valve's pipe and wirelessly transmits the data to a database where it can be used
by facility managers, inspectors, and others to spot potential issues.

We may inform incident command that the fire should be under control if we know that 500
gallons of water per minute have been flowing on it for the past 30 minutes, according to
Francis. One of our major "aha™ moments as a company was the ability to externally monitor
water flow in a sprinklered structure. We came to the conclusion that deploying firefighters
inside would not be necessary. We are able to wait and enter the area later before using a fire
hose for final extinguishment thanks to laboratory research and testing.

9.5. IoT’s Role in Computer-Aided Dispatch

Additionally, 10T can be utilised to improve computer-assisted dispatch systems.
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As an illustration, in 2018 AT&T and Rapid Deploy jointly announced a deal in which AT&T
will grant PSAPs access to Rapid Deploy's cloud-based CAD platform.

The platform can be integrated with data-rich sources to enhance the situational awareness of a
fire department or emergency operations centre. In a press release, it is stated that dispatchers
"can access near real-time information, like closed-caption video streams or data from Internet of
Things devices." They can improve their decision-making and gain a better understanding of the
required response with the aid of these tools.

In a news statement, Northrop Grumman noted that the system gives PSAPs "access to enhanced
location information and other data from smart devices such as phones, wearables, connected
cars and houses, as well as popular apps for navigation and transportation services."
Firefighters may respond more effectively and safely if they have more knowledge. Imagine
being a firefighter and getting computer-aided dispatch (CAD) data on your smartphone that
includes the address, location of the fire, environmental conditions, location of people who are
trapped, and video, according to the publication Firehouse. "Then, as firefighters arrive, incident
command (IC) staff may monitor their location as they travel to that in need."” [18].

10. Research Methodology:
Review literature as well as qualitative research methodology is used.
A literature review is a comprehensive summary of previous research on a topic. The literature
review surveys scholarly articles, books, and other sources relevant to a particular area of
research. The review should enumerate, describe, summarize, objectively evaluate and clarify
this previous research. It should give a theoretical base for the research and help you (the author)
determine the nature of your research. The literature review acknowledges the work of previous
researchers, and in so doing, assures the reader that your work has been well conceived. It is
assumed that by mentioning a previous work in the field of study, that the author has read,
evaluated, and assimiliated that work into the work at hand.
Qualitative research involves collecting and analyzing non-numerical data (e.g., text, video, or
audio) to understand concepts, opinions, or experiences. It can be used to gather in-depth insights
into a problem or generate new ideas for research.
Qualitative research is the opposite of quantitative research, which involves collecting and
analyzing numerical data for statistical analysis.
Quialitative research is commonly used in the humanities and social sciences, in subjects such as
anthropology, sociology, education, health sciences, history, etc.

11. Paper Analysis:
Analysis of this research paper says that IOT (Internet of things) is a unique field which has
many applications in many fields like defense, health, education etc. It has many applications in
fire safety also as explained in this paper. It protects building from any fire accident as well as
any miss happening. In this paper all applications related with fire safety of buildings explained.
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In this paper IOT based fire alerting system is also explained. All equipments functioning during
fire accidents are also explained. Role of 10T in fire safety is fully explained.

12.Conclusion

The fire sprinkler, which is a device that is a legal and/or insurance requirement in all buildings
and houses, can be used by loT to alter the fire safety business. The well-worn product first
developed in the 1800s will have to adapt as a result of these changes, but maybe we'll come up
with a better solution tailored to the demands and requirements of contemporary homes and
people. As new products in the fire safety sector help reduce risks, assist with insurance claims,
and carry out additional duties to safeguard people and their property, this gets more and more
interesting.
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Abstract

This conceptual study on design thinking provides an overview of design thinking issue in
present perspective as an innovative problem-solving approach and as a business model to
explain design and design thinking concepts from the researcher’s point of view. The
researchers have used descriptive research method to explain this popular concept and
specially chosen this topic due to the increasingly? embraced by the world of business and
business education over the last decade. The researcher has explained the design thinking as
a human-centric problem-solving approach and as an iterative and a customer oriented
approach and emphasized on the fact that how design thinking has captured the
imagination of practitioners and educators in a range of fields in recent years and has been
applied by many successful companies to attain competitive advantage. This paper mainly
focuses on what is design thinking and how various researchers have defined designed
thinking concept and related issues in their research papers. It has also covered a few related
aspects like design thinking as an integrated approach.

Keywords: design thinking, iterative process, wicked-problems, human-centred process,
empathy, design thinking as an integrated approach.

Introduction design community after the 2008

_ o ) _ ] Harvard Business Review article

Design thinking is an innovative
_ ) entitled as “Design Thinking” by Tim

problem-solving process rooted in a
_ Brown, CEO and president of design

set of skills. The approach has been
) company IDEO. Design thinking is that

around for the decades, but it only
o ] _ is how designers think has long been a

started gaining attention outside of the
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topic of research and education in the
field of design (Lawson, 1980; Rowe,
1987; Cross, 1990; Goldschmidt, 1994;
Cross et al, 1996; Dorst, 2010), and
more recently, outside this field too
(Kelley, 2001). It is a phenomenon that
involves observation, collaboration,
fast learning, visualization of ideas,
rapid prototyping, feedback gathering,
and re-design. Design thinking is used
to tackle “wicked problems” or ill-
defined /unknown problems because
they can reframe these in a very
human centric ways and focus more on
what is most important from the user’s
perspective. It may also be considered
as the best process for “thinking
outside the box” and understanding
the target user's and their
requirements, to add realistic contexts
and insights to design processes. This
is also termed as UX Research. The
term design thinking has two current
meanings. One is the study of the
practices of working designers and the
other meaning refers to the human-
centred ‘open’ problem solving process
which decision makers use to solve
real world ‘wicked’ problems.” (Melles,

2010, p.299).

Design Thinking is a comprehensive
customer-oriented approach

Design thinking involves innovation
and creativity to generate and develop
ideas &
business models. Essentially, Design

creative business entire
Thinking attempts to explain the
designers' thinking process, creativity,
approaches, various design thinking
models and methods applied into
different

activities. It supports and deals with a

business processes and
big or a small problem and provides all
to the wicked
problems. These might be related to

possible solutions

new products, services, business
models or social and organizational
concepts. Design thinking is applicable
in a variety of professions, business,
government, education, and in non-
profit organizations. It is also
applicable in sports, research and
development to business, management
and design. Design thinking is widely
used by professionals around the
globe. It is not only confined to a
specific domain but it can be applicable
in diversified areas like literature, art,
science,

music, engineering,

business etc. Now majority of the

organizations and industries have

realised the significance of design
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thinking applications. Multinational

companies like  Apple, google,
Samsung, GE and many others are
already applying design thinking
concept in their products and services,
processes, culture and making their
products ‘unique’. There is no doubt
that design thinking is such an

important part of majority of
organizations and industries that they
are rendering products and services by
using design thinking models by
getting more closer to the end users
and taking their feedbacks. Design
thinking is undeniably a powerful tool
for  various organizations and
industries by which designers try to
gain solutions to the wicked problems
in a human centric manner. There is no
doubt that design thinking is such an
important part of majority of
organizations and industries that they
are rendering products and services by
using design thinking models by
getting more closer to the end users

and taking their feedbacks

The design thinking is an iterative
and a cyclical process

Though, the various phases of design
thinking process include linear steps,
but practically, the process is not

always linear as design thinking is
iterative in nature and some of these
steps may take place several times and
the designer may even jump back and
forth between them. Design thinking is
includes

an iterative process. It

concept modelling, collaboration,
prototype testing and interaction with
users to receive their feedback. In
academic plethora, the discussion
about design thinking has been for
more than 30 years, as it is an
innovative method that has led to its
popularity in various disciplines. As
Goldschmidt (2017) stated, the term
design thinking means different things
to different communities. This
distinguishes two facets: (1)
Descriptive models of the design

process, based on observational
research of real-life or laboratory
design activities by individuals or
teams; (2) a method to be practiced in
industries that strive to introduce

innovative products or services. Design

thinking helps in generating
revolutionary  solutions to  the
problems through innovation,

creativity. In academic plethora the
discussion about design thinking has
been for more than 30 years, as it an
innovation method that has led to its
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popularity in various
(Wrigley & Straker, 2017).

disciplines

Design thinking involves five phases

The stepwise strategies used in design
thinking are: (1) empathize: use a need
assessment process to identify the
problem and opportunities by
observing, engaging, and empathizing
(2) define:
problem in a user-centric manner; (3)

with users; frame the
ideate: identify a broad range of ideas
and potential solutions; (4) prototype:
use an iterative process of testing &
trial scaled down versions of solutions
with users; and (5) test: implement
and refine the chosen solution with
user feedback. This last step includes
the consideration of such issues as
compatibility in a  dynamically
changing PESTEL environment of the
dynamic market.

Objectives of the study

1. To study and give an overview on

design thinking concept& related
issues from the researcher’s
perspective.

2. To study and analyse the design
thinking application in various areas
and fields.

3. To
significance in present context with the

study the design thinking

help of existing secondary data in the

forms of existing journal articles,
existing  secondary data  based
materials.

Review Literature

To a large extent, the design and design
thinking models and approaches in the
business literature have been largely
popularized by stories and case studies
of work carried by design firms such as
IDEO that have been working in new
product development for decades. As
per the interviews of design
professionals conducted by Hassi &
Laakso (2011), the roots of the term
design thinking emerged in the late
1960s. The concept of design thinking
is explicitly used by Lawson (1980)
and was developed by Cross (1982)
and Schon (1983). It became the title of

a book by Rowe, published in 1987.

The term design thinking has two
current meanings-the study of the
practices of working designers—the
other meaning refers to the human-
centred ‘open’ problem solving process
decision makers use to solve real
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world ‘wicked’ problems.”
2010, p.299)

(Melles,

Brown & Wyatt (2010) explained
design thinking as aimed at consumer
insights in depth. Design thinking is
inherently optimistic, constructive and
experiential. Its concept is completely
based on clients and customers' needs.

Design thinking is widely understood
as a human-centered approach to
creativity and innovation that includes
inspiration, ideation and
implementation that appears equally
cyclical and iterative. Understanding
prototyping,
building to think, using stories, and

people as inspiration,

having an inspired and inspiring
culture. Design thinking is a human
based approach to invent and innovate
something,

design and implement

something with the help of new

methods and ways to develop
innovative products, services,
methods, business models and

concepts and processes. It prevails in
all aspects of business functioning of
an organization. Design thinking
comprises of a variety of creative
strategies for managing and
administering various kinds of projects
with

multiple stakeholders and

fostering organizational innovation. It
deals with ambiguities and articulating
the right
identifying and

questions, as well as
formulating
possibilities and potentials (Grots &
Creuznacher, 2016, p. 191). It aims to
address the immediate solution of the
problem and is consisted of a few
important steps to allow the designer
to analyse, synthesize, diverge and
generate insights from different
domains through drawing, prototyping
and storytelling. The design thinking is
a phenomenon where the facilitator
encourages learners to see constraints
as inspiration. The results are typically
directed toward a technological quick
fix but toward new integrations of
actions, and

signs, things,

environments (Buchanan, 1992).

Elsbach and Stigliani (2018) describe
design thinking as an approach to
problem solving that wuses tools
traditionally utilized by designers of
commercial products, processes, and
environments. According to Cochrane
and Munn (2016) the three main
elements of design thinking are
observational research, visual sense
making, and rapid prototyping. The
authors

describe a typical design

thinking process as a cycle of (1)
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empathizing and observing, (2)
defining the problem, (3) creating
ideas, (4) prototyping, and (5) testing

(Cochrane & Munn, 2016).

Renard in 2014 proposed that the
Design thinking has roots in various
disciplines and is frequently, although
not exclusively, associated with
engineering, architecture and related
design. The essence of design thinking
is to put participants into contexts
that make them think and work like
an expert designer, and thereby foster
civic literacy, empathy, cultural
awareness and risk taking (Sharples et

al, 2016).

According to Skaggs (2018) the tools
observation, experience, and inquiry
allow designers to understand
human needs and shape information to
drive the creation of products and
experiences that make human
connections through aesthetics, need-
finding, or making meaning. Airbnb -In
an article “How design thinking
transformed Airbnb from a failing start
up to a billion-dollar business.”-
outlines how the famed start up went
from $200 a week profit to the
“unicorn” it is today. Design thinking is

a part of Airbnb’s success, in particular,

ISSN 2582-2128 (Online)

built a culture of

experimentation.” It was only when

they

they gave themselves permission to
experiment with non-scalable changes
to the business that they climbed out of
what they called the through of
sorrow?. Design thinking is considered
halfway between analytical thinking

and intuitive thinking. Analytical

thinking involves purely deductive

reasoning and inductive logical

reasoning that utilize quantitative
methodologies to come to conclusions.
However, intuitive thinking refers to
knowing something without any kind

of reasoning.

Bross, Acar, Schilf, and Meinel (2009)
describe design thinking as “a human-
centred systems thinking approach
that creates
stakeholders
factors with technological feasibility

experiences for
by matching human

and business viability. The intuitive
thinking helps in invention for the
future endeavours, whereas analytical
thinking is applicable to create
something innovative and creative in
the present, which is replicable. The
willingness to use these futuristic
solutions is what is called abductive
logic. Design thinking helps design
thinkers to develop deep empathy for
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their customers and to create solutions
that match their needs exactly. The
solutions are not delivered just for the
sake of technology.

The design thinking is a phenomenon

where the facilitator encourages

learners to see constraints as
inspiration. The results are typically
directed toward a technological quick
fix but toward new integrations of
actions, and

signs, things,

environments (Buchanan, 1992).

Elsbach and Stigliani (2018) describe
design thinking as an approach to
problem solving that wuses tools
traditionally utilized by designers of
commercial products, processes, and

environments.

According to Cochrane and Munn
(2016) the three main elements of
design thinking are observational
research, visual sense making, and
authors

rapid prototyping. The

describe a typical design thinking
process as a cycle of (1) empathizing
and observing, (2) defining the
problem, (3) ideas, (4)
prototyping, and (5) testing (Cochrane
& Munn, 2016). The essence of design

thinking is to put participants into

creating

contexts that make them think and

work like an expert designer, and
thereby foster civic literacy, empathy,
cultural awareness and risk taking
(Sharples et al.,, 2016).

According to Skaggs (2018), the tools
observation, experience, and inquiry
allow designers to understand human
needs and shape information to drive
the creation of products and

experiences that make human
connections through aesthetics, need-
finding, or making meaning. Airbnb -In
an article “How design thinking
transformed Airbnb from a failing start
up to a billion-dollar business.”-
outlines how the famed start up went
from $200 a week profit to the
“unicorn” it is today. Design thinking is
a part of Airbnb’s success, in particular,
they built a

experimentation.” It was only when

culture of

they gave themselves permission to
experiment with non-scalable changes
to the business that they climbed out of
what they called the through of
sorrow. There are several great
examples of how design thinking has
been applied to the social sector. The
Case study on Clean Team describes
that applied design thinking to provide
in-home toilets for Ghana'’s urban poor.

For millions of Ghanaians without in-
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home toilets, there are few good
options when it comes to our bodies
most basic functions. Working with
Unilever, water & sanitation for the
urban poor (WSUP), and IDEO.org
developed Clean Team, a
comprehensive sanitation system that
delivers and maintains toilets in the
homes of subscribers. Clean Team now
serves 5,000 people in Kumasi, Ghana,
making lives cleaner, healthier and

more dignified.

Taheri, Unterholzer, Holzle, and Meinel
(2016) stated that, “disparities among
experts regarding the general
understanding of design thinking, let
alone its expected learning outcomes”.
Several authors have observed that,
despite its popularity, the concept
lacks  coherent and  consistent
descriptions (Kimbell, 2011; Taheri et
al, 2016; Micheli et al, 2018). The
design thinking approach is applicable
to all kinds of business ideas - whether
they have a product or service
character. The first mouse for the
Macintosh computer was created after
the first

toothbrush with a wider ergonomic

a similar approach, or
shaft. Design thinking involves five
Ideate,
Prototype and Test. Organizations and

phases-Empathize, Define,

ISSN 2582-2128 (Online)

industries in 21st century find design
thinking as a very valuable and
significant means to problem solution
for the users of their products and
services.

Design thinking aims to address the
immediate solution of the problem.
The design thinking process consists of
few important steps to allow the
designer to analyse, synthesize,
diverge and generate insights from
different domains through drawing,
prototyping and storytelling (Brown,

2009).

Renard in 2014 proposed that the
Design thinking has its roots in various
disciplines and is frequently, although
not exclusively, associated with
engineering, architecture and related
design disciplines in early literature
thinking. The

essence of design thinking is to put

focused on design
participants into contexts that make
them think and work like an expert
designer, and thereby foster -civic
literacy, empathy, cultural awareness
and risk taking (Sharples et al., 2016).
IT industry comes up with a lot of
products and services that require
trials and testing of concepts and for

this purpose the industry needs to
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empathize with customers and clients
along with deploying technologies.
Design thinking has been recognized
repeatedly for its contributions to
business and management practices.
This has led to an increase in the
number of higher education programs
that teach design thinking to business
students, managers and executives
(Matthews & Wrigley, 2017). In order
to be marketable and competitive,
students need to understand, embrace
and generate innovation by developing
and implementing new and meaningful
(Wright & West, 2010).
Moreover, even the design discipline

ideas
recognizes that the procedural
knowledge of design thinking might be
more important than the actual design
skills - “the survival of design as a
profession may depend less on
traditional design education and more
on responding strategically to
contemporary changes, influenced by
ethical and environmental issues as
well as technological advancements”
(Cassim, 2013). Many large successful
international firms such as General
Electric, Proctor & Gamble, Sony, and
Philips, IBM use design and design
thinking approach as a problem-

solving apparatus across the company.

ISSN 2582-2128 (Online)

While the importance of design in
business has been well established, the
contributions of design were best
known and valued in innovation and
creativity in developing new products
and new service development
(Utterback et al., 2006). More recently,
design thinking has moved from

product and process design to
becoming a key element in company
strategy (Camillus, 2008; Fleetwood,

2005; Verganti, 2006, 2008).

Thus
approach and models are not only

design and design thinking

used for developing products and
services with new innovative and
creative ideas but also coming up with
more  modifications in  existing
products and services. The drivers that
have largely stimulated interest in
design and design thinking at a
company level are, the growing
recognition of the potential impact of
design and its contribution to
successful business practice and the
popularity of the notion of design

thinking at the business level.

Research methodology

This research paper 1is basically

descriptive and analytical in nature. In
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this paper, an attempt has been made
by the researcher to describe the
concept of design thinking in detail and
describing it's application in various
industries as design thinking is a
problem solving approach, iterative
and customer oriented in nature and
tries to solve the “wicked problems”
through customers feedback. The data
collection is done on the basis of
secondary sources such as research
papers, articles and existing study
material on design thinking according
to the need of the study.

Design Thinking is an integrative
approach

This means that the problem solving is
with its
framework conditions. The problem

considered together
analysis and solution development are
considered systematically and
holistically in the form of a process.
The working environment for this
process is designed to promote
innovative ideas and creativity. One
also speaks here of the three Ps of
Design Thinking i.e. People (the human
being), Process (the problem-solving
process) and Place (the working
spaces) must be considered for a
idea

successful development. The

fourth P can be Partnerships, since a
large number of partners must be
involved in the development and

implementation of ideas. Design
Thinking starts with people (human
centric approach) and not with a
technology or a business goal. The
analysts, consultants, developers and
managers have to brainstorm on
possible ideas for clients problem

This is
thinking helps a lot

solutions. where design
in present
prevailing situations. Design thinking
has been recognized repeatedly for its
contributions to  business and
management practices. This has led to
an increase in the number of higher
education programs that teach design
thinking to  business students,
managers and executives (Matthews &
2017).In

marketable and competitive, students

Wrigley, order to be

need to understand, embrace and
generate innovation by developing and
implementing new and meaningful
(Wright & West, 2010).
Moreover, even the design discipline

ideas
recognizes that the procedural
knowledge of design thinking might be
more important than the actual design
skills - “the survival of design as a

profession may depend less on
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traditional design education and more
on responding  strategically to
contemporary changes, influenced by
ethical and environmental issues as
well as technological advancements”
(Cassim, 2013). The systematic review
of the literature has revealed that
Design Thinking is applied now a days
in every sphere to find out innovative
solutions. This is because the human
Thinking
provides at least two benefits. On the

orientation of Design
one hand, it provides solutions focused
on the users’ experiences. On the other
hand, it provides a good working
environment for finding out creative
solutions. Both aspects are the main
goals of any modern profession.
Designers from various areas use the
design thinking model because of its
simplicity and its flexibility, it has
become established as a standard in
the field. So, there is a vast scope for
the researchers and designers to
introduce more methods, techniques to
be applied to find out solutions.

Discussion & Conclusion

The main issues can be summarized as
many large successful international
firms such as General Electric, Proctor
& Gamble, Sony, and Philips, IBM use

design and design thinking approach
as a problem-solving apparatus across
the company. While the importance of
design in business has been very well
established, the contributions of design
were best known and valued in
innovation and creativity in developing
new products and new service
development (Utterback et al., 2006).
More recently, design thinking has
moved from product and process

design to becoming a key element in

company strategy (Camillus, 2008;
Fleetwood, 2005; Verganti, 2006,
2008). Thus design and design

thinking approach and models are not
only used for developing products and
services with new innovative and
creative ideas but also coming up with
more  modifications in  existing
products and services. The drivers that
have largely stimulated interest in
design and design thinking at a
company level are, the growing
recognition of the potential impact of
design and its contribution to
successful business practice and the
popularity of the notion of design
thinking at the business level. Design
thinking supports and deals with a big

or a small problem and provides all
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the wicked
problems. These might be related to

possible solutions to

new products, services, business
models or social and organizational
concepts. Design thinking is applicable
in a variety of professions, business,
government, education, and in non-
profit organizations. It is also

applicable in sports, research and
development to business, management
and design. It is widely used by
professionals around the globe. It is
not only confined to a specific domain
but it can be applicable in diversified
areas like literature, art, music, science,
engineering, business etc. Thus design
and design thinking approach and
models can be mainly wused for
developing products and services with
new innovative and creative ideas and
also coming up with more
modifications in existing products and
services. The drivers that have largely
stimulated interest in design and
design thinking at a company level are,
the growing recognition of the
potential impact of design and its
contribution to successful business
practice and the popularity of the
notion of design thinking at the

business level.

Recommendation

Design thinking is a process and a
mindset. Nowadays, modern society is
facing huge techno-economic and
social changes leading to new forms of
competitions and various challenges in
all  kinds of

industries. And design thinking is the

organizations and

only appropriate solution for all kinds
of challenges and problems faced by
business organizations. So, there is a
great need to implement and execute
thinking
directed
developing students with a new set of
skill-sets
performance in this new paradigm.

new  design teaching

methodologies, toward

necessary for excellent
These new design thinking skill-sets
include creativity, teamwork, critical
thinking, and the ability to face
complex problems and analyse all
those wicked problems from the
customers perspective and based on
the analysis and discussion with the
customers giving viable solutions to
various industries by expert designers.
Design thinking supports and deals
with all kinds of “wicked-problems”
either big or small and provides all
by the
experts or designers related to new

possible solutions design

products, services, processes,
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strategies business models or social
and organizational concepts. As design
thinking is applicable in a variety of
professions like business, government,
education, and in non-profit

organizations, sports, research &
development so there is an urgent
need to know and explore new facts
and figures about design thinking by
the research scholars. Design thinking
is the need of the hour to get success as
designer experts identify and address
the main problematic causes that
plague the whole business process and
affect customers too as well. Design
thinking being a customer-centred
process based on customer’s feedback,
helps producing customer friendly,

desirable products and services at a

very economic price so now majority
of the organizations and industries
have realised the significance of design
thinking applications. One stands out
for its resounding success among all,
known as Design Thinking. Design
thinking via applying its various
phases and observing and empathizing
with people by listening their issues
tries to gain innovative solutions to the
problems. There is an urgent need to
create more and more design thinkers
according to the demand in various
industries and the dynamic market so
there is an urgent need to introduce
design thinking as a subject in majority
of the
institutions.

universities, colleges and
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ABSTRACT

Pandenic COVID-19 has accelerated the emereence & adoption of digital technology & digital transtormation i all spheres of hte
Techeeleration 1s in full swing and organizations adopted new digital plattorms and applications. automated und updated worklows
Technology 1s transtorming leaps and bounds and so 1s the business ol technology. Sustamabihity has always been the mnost universa
concern for business organizations. The unification of digitalization and business practices posed a great challenge for everyone and the
sustainability of all business practices. The Digital Masters like Nike and Asian paints are successtul i terms of mnovation. creainvity,
design. customer engagement & managig ther iternal operations. This paper has highlighted on two very important aspects of digital
masters 1e. the digital capabilities & the  leadership capabilities. The digital transformation has become siznificant o cveny
organization to keep up with the competition & survive with agility and competency by combining technology. business and human
capabilities. This paper shall be highlighting on the concept of Digital Master and its constituents like Digital capabihities and Leadership
capabilities & few related sustainability issues. Data collection is based on primary & secondary data sources. The primary duta has
been collected from observation methods and interview techniques.

Keywords: Digital transformation, Digitization, Technology, Digital Master, Digital Capabilities, Leadership Capabilities. Industry
4.0

b [.Introduction

I .Digital transformation in Industry 4.0 era

In last two decades, the world has seen an unprecedented growth in information and communication
technologies along with many challenges like uncertainty, keeping up with the market, using the right systems,
changing patterns of skills and attitudes and changes in the market seenario. Digitalization, availability of right
human capabilities and automation are game changers to meet these challenges on the way to Industry 4.0.
Industry 4.0. is also referred as 4th industrial revolution and is characterized by the digitalization and integration
of industrial manufacturing and logistics processes, the use of internet and smart objects i.e. machines and
products and combining physical and the virtual worlds by the adoption of information and communications
technology (ICT) leading to shorter operational cycle times and prompt delivery systems , marketing ol new
products and services, improved quality of product & service customization, customer involvement and customer
loyalty. Industry 4.0 helps industrics to introduce new emerging markets by coming up with unique and
differentiation strategy or a new disruptive business model. One of the important clements of digital
transformation is exercising strong leadership, the right human competency and digital capabilities leading to
multiple job opportunities and improvement in job creation along with the required skill enhancement. There will
also be considerable job losses for Employees with low skill levels. Now a days companies need to adopt more
transparent and responsible approaches for the holistic development of economic growth. manpower skill-
enhancement, social progress, cquity, 1c»pcu and awarcness of the environment (Fonseca, etal.. 2016). Industry
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4.0 creates higher value-added chains and changes the classical human and production organization systems. the

. organizational business models, impacting the overall society and the environment (ACATECTH, 2013). The use
of advanced analytics will improve predictive maintenance. avoid cquipment failures and downtime. Human
workers can be used for tasks where they are essential, such as innovation, creativity and product improvement
and quality assurance. The available data can be used to create and deliver 'smart’ products. Employees with low
skill levels risk becoming replaceable unless they are retrained. but those with the right competencics such as
creativity. decision-making skills. and technical and 1CT expertise will have more autonomy and interesting work.,
New Business Models and envisioned potential benefits ol Industry 4.0 The organizations that adopt the industry
4.0 can expect to signiticantly improve thenr present competilive position. mereasing value creation and
minimizing risks. The adoption of more efficient and faster production systems and ot innovative technologies
will allow shorter operations. delivery times and faster time to market of new products and services.

Companies by effective execution and implementation of industry 4.0 and digital transformation. signiticantly
aluc—creation and minimize risks. with the adoption ol more

improve their competitive position, inerease v
ged benetits are

efficient & faster production systems and innovative technologies. Amongsl the main cnvisa
shorter operations cycle times, quick delivery times, faster pace to market new products and services.

1.2 Pandemic COVID-19 & digital transformation
andemic took hold of the world.

Digital transformation is more apparent since 2020, when the COVID -19°P
he lockdown imposition all over

Organizations were having a great challenge of survival during that time due to t
e world. Pandemic COVID -19 has changed the face of human interactions and posed a serious threat on
" sustainability of the organizations. The biggest challenge in industry 4.0 and digitalized era 15 the sustamability

of business oreanizations in terms of sustainable transformation, balancing the need to keep business o motion,

creating new business opportunities and a better future for the people. Technology emerged as a key driver to
ensure business continuity. Organizations implemented and executed new digital platforms. automated and
updated workflows. COVID-19 brought a shock-transition and that’s the world we live in and work now.

Organizations looked up to up-skill, re-skill and digitally skill their employees from top to bottom with more

resiliency to deal with the pace and uncertainty of market developments to characterize market realities. market

volatility & conditions continue to be unpredictable. Supply chain disruption is ongoing. Organizations nced to
be the 'Digital Masters’ to drive significantly higher level of profits, productivity and to better perform.

Organizations need to deploy various digital platforms using automation and analytics for more employee

engagements, and efficiencies. Organizations need to focus on external and internal customers™ needs and

alignment of people, businesses, infrastructure, processes, strategies to achieve organizational as well as
individual goals for organization’s sustainable development. There is need to hire and set-up a multi-disciplined
team 1o solve various organization’s problems with sophisticated solutions and multi-faceted situations. [t requires
more reliance on the part of human capital and human inputs. Nike and Asian Paints represent excellence in two
important dimensions i.¢., digital dimensions and leadership dimensions as part of digital mastery. Digitalized
& mpanies know where and how to invest, and their leaders remain continuously engrossed in guiding the
company powerfully into the digital futurc and exploit all digital advantages to remain in superior competitive

positions.
1.3 Digital capabilities & leadership capabilitics

The two critical elements of digital mastery i.c., digital capabilities and leadership capabilitics are associated with
different type of performance. Digital master companics using digital technologies and leadership capabilities
carn higher profits, productivity and performance but those are very rare and most of the firms tall short ol digital
mastery. [f organizations rcally want to be digital masters, they will have to develop digital capabilities by setting
up a clear vision and mission and work upon it. Because the real success comes when organizations focus on both
the elements. ngltul ma.s.lcr (,"ompn‘mcs excel build digital ICil|).2ll)l|lllL‘5.b“y rethinking and improving their business
processes, engaging their customers by any means and bringing modifications in their business models and also
building leaders.hllp capabilitics (o (lf'l\/c' mmilm'nyltmns. ( George Westermann et al., ™ Digital Transformation: A
roadmap for Billion Dollar Organizations,” white paper ,Capgemini Consulting and MIT Centre for Digital
i ‘ ' < o o
Business , Nov 17,2011, wvw.cupegemmeconsalime com dinal tasnformation o -road-map- for- billion -
ar- organizations, 14-15). Digital masters ir peers a7 ir '
dolla‘r orgamzatlons, I . 15) ) gital masters ()ulpe{lolm Fheu peers. Amazon, Airbnb & Alibaba, Uber and many
multi-national companies, through digital transformation maintain wide range of activities. WALMART.
. itche rb the side delivery wi . ' - . .
TAR.GET cte 's.\mt‘chcd‘to cu b{‘ L I( ¢ delivery with apps and automated messages letting people know when
to plgl\ up their products via digital means. Nespresso, Capital One Clarion Technologies. Takuna Matata
S s. Info Vision Labs, Rapid Acceleration Partners A ; Tecl |
Solutions. Info Vision Labs, Rapid Acceleration Partners. Mphasis, Genpact. Kelton Tech. Cognizant are few
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examples of digital transformation companies. With the rapid digitization due to ('(?V'ID -19. ‘Augmcn@d Reality
(Al) and Virtual Reality (VR) gained prominence. It is predicted that nearly 75%0 of the W()l"ld S pop'ulamm would
be routinely engaged with AR by 2025. Digital Master companies follow the stmtcgy'oi harnessing the recent
waves of innovations, creativity, communication technology and to continuously haymg a close watch on th.c
dynamic market and its patterns. Digital Masters outperform their peers mjd competitors. [}asa;d on a survey it
was found that digital masters are 26 % more profitable than their average industry c'ompctnlolj s and generate Y
% more revenue with their physical capacitics and drive more ci'ﬂcicngx We now live na big d'fu'u. \\'orlq :}nd
digital master companies grow in (wo dimensions i.c.. digital capabilities and lgadcrshlp capabilities. Dlgm\l
technology, AR and VR is now getting evolved in leading brands who are adopting technology and upgrading
themselves. These companies use all these technologies to be closer to customers, employee empowerment and

to transform their internal business processes. According to one report on digital mastery by (jupgcmini Rescarch
Institute “Digital Mastery — How organizations have progressed in their digital transformations processes over
the past two vears™ digital masters are increasing the distance between themselves and their compcm‘ors'zlml peers |
as in 2018, there was a 38-percentage point difference between digital masters and all other organizations. T.hls

gap rose 10 48% in 2020. Over one-third (34%) of digital master’s plan to increase their transformation spending

in the next 12 months because of COVID-19, compared to 28% of all other organizations

1.4 An urgent need to develop human-centric skills and ‘Augmentation of workforce

7~ There is no doubt that future of work is shifting and technology advances are continuously taking place so
changing business and industry functioning pattern as well. Augmentation of workforce refers where humans and
machines work alongside cach other. Human-centric or soft skills are based on human qualities and the knowledge
that is gathered often through shared social experiences and interactions with others and these skills can only be
learnt by human. According to a 2020 study by LinkedIn learning the most demanded soft skills are creativity,
collaboration, adaptability and emotional intelligence. Solving complex problems require creative and critical
thinking, cognitive reflection and the ability to work as a team. In any situations where outcome 1s not known in
advance it takes a skilled human to analyse and explore the right avenues of questioning to go on and solve a
problem. As per the changes in dynamic market environment we need to be adaptable, changing and evolving
ourselves helps us to adapt with those shifts specially evidenced since COVID -19 hit and many businesses moved
to online and remote working ways. A successful way to take our learned technical and soft skills together and
use them all at the same time is the right winning approach. EQ skill is most needed in present and future
workforce. In last two decade we have seen an unprecedented growth in information and communication
technologies. Digital technology brought lot of transparency in government policy framework also. Digital
technology helps in creating high paying jobs and enforcing organizations re-skill and digitally skill therr
workforce. unlearn and re-learn, re-building systems, processes, strategies. People in organizations are to be
skilled in technology, design thinking, analytics, story-telling, and artificial intelligence, robotics as per the need

¢ Pyf the hour. People at grass-root level and working at lower profile are also required to be trained. competent and
multi-skilled in a variety of technological areas.

1.5 Work from Home (WFH)

Though pandemic seems to be far away at the moment but still risks of occurrence is always there. Under all these
crisis situations, organizations had no options except working from Home. As the COVID- 19 pandemic situations
improved, hybrid working started functioning. For many companies working from home (WFH) has been the
most significant innovation to come out ol the pandemic. In 2020, pandemic covid -19 turned 1o be the best year
for new innovative and creative ideas. Companies invested in many new technologies and also enabled their
employee’s leadership capabilitics. A wide spread adoption of remote working during pandemié crisi(s leaded to
further innovation in future. The companies discovered that working from h(;me worked very well andtpeople

became more productive in terms of saving travel expenses., workine {r
ame ‘ p ve 5 g lray digxpunms‘ working from anywhere of the globe and could devote
more time in work bringing positive and productive reports,

Though work from home is more challenging when it comes to time management and striking a balanc

mental and physical wellbeing while performing household chores and workplacﬁ; ami “1 lbim% ‘1{ a ";m“i between
of the biggest advantages of work-from-home is the time saved in commutinco {Ld[hy‘,I,n(,_p&iic‘)l““.\- QHC
advancen.nems support work from home in a significant way. From a macroeb 0O .\\\ dy:\:. 1 gchnulugwul
commuting means a There is an urgent need is to understand the true emotions ()fca‘;?s;:;\‘t&;\x:;l:: ::\:)”‘l;;:;:
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and wellbeing and growth and various kind of developments . In modern hectic lifestyle employee wzm‘ls 4Cs
. f.e.. convenience. comfort, commute-less and cost of living saving time. money and giving more attention on
health and mental wellbeing. On the other hand. employers and managers wanted 4Cs like client’s servicing,
cybersecurity, collaboration and cubicles. Today Indian homes also has grown from an offline comfort zone to
an automated smart home that can be monitored. controlled and scheduled. New technologies like Metaverse are
revolutionizing the space as it is an extension of the real world into virtual reality. communication technologics.

1.6 Digital Masters: Gaining Digital advantage requires leadership

Digital Master firms are those firms who believe in top-down (ransformation. For these firms’ technology 1s just
an  enabling tool. The real source ol digital transformation is to bring changes in working processes and
organizational culture. Digital master companies mainly focus on understanding customers behaviour and then
using technologies to reach out to the customers. They use metrics and analytics to understand product usage to
create personalized experience by harmonizing physical and digital experiences. Digital Master companies not
onlv imvest in technology but how these changes Iead that malkes these companices digital masters. Digital Master
companies excel in two critical dimensions i.e. The what of technology (digital capabilitics) and how of leading
change (leadership capabilities). Each one of them play a very significant role. Digital transtormation’s goal 1s to
use technology as a way to get more closer to customers and understanding their behaviour on a priority basis,
employee empowerment and employee engagement and thus bring transformation in organizations processes and
operations. IUs very essential to identify the right business areas to invest to attain higher revenues Organizations

ad industries are required to re-think again by anticipating what future skills and talents arc nceded. Re-structured
and re-defined work roles coupled with re-skilling of human resources is the need of the hour. It is important for
companies to ensure that the workforce is rebooted by being smarter through virtual acclimatization and virtual
relationship management. Committed leadership is a lever that turns technology into transtormation. Regular
manager and employee communication, provide space and virtual tools to allow employees to teel seen and heard.
In addition to this, organizations are also investing in soft-skills development such as emotional intelligence.
adaptability, and collaboration. Research shows that only 45% of organizations are accelerating sustainability
investments, projects, and commitment and less than half of organizations (49%) are investing in emerging
technologies (e.g., Al blockchain) to tackle sustainability and climate change challenges

1.7 Discovery -Driven Digital transformation

This approach mainly looks deep into the problem and tries to solve & explore the various causes of the problem
and giving rise to innovative solutions with the help of digital technology. Discovery driven planning (DDP).
Digital transformation requires new ways of approaching strategy. A Discovery Driven approach exploits rich
knowledge of the customers and tries to understand their preferences, broad operational scope, deep talent pools

and a new business model. The DDP process translates that challenge into transparent and clear projects goals.
(f

[1.. Objective:

. To develop an understanding on digital transformation, digital technology and various discovery
driven transformation approaches.
. To emphasize the urgent need to incorporate digitalization and digital transtormation in various

organizations considering technology as a key driver for sustainability of organizations and industries and
building human capabilitics.

. To discuss the concept of Digital Masters and its two important elements i.e. Digital capabilities
and Leadership capabilities & its applications in various organization’s activities.

- Embed purpose and sustainability as a core part of the business.

[1I.Research methodology
I This paper aims to present and develop a deeper understanding on digital transformation and sustainable

. Qevelopment in business organizations & other various aspects related to it as well gs its application in various
industries. This research paper is exploratory, descriptive and analytical in nature. Data collection is based on
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primary and secondary data sources. Primary data has been collected from observation methods and interview
techniques.

1V.Discussions and Analysis
Digital transformation especially post-covid helpmg 1o
challenges all across the globe: Successtul companies Should always have a clear-cut vision
towards 1t by finding new opportunitios o digitalize problematic provesses and therr core operations . new metries
to use and new business models o mtroduce and to mnovate new strategies 1o outperform their competitors
Digital transformation is the process of using the digital technology 1o fix various problems of the organizations
by exploiting the rich know ledee of the customers and utilizing the brain and potential of deep talent pools
existing m the company. There was a boundary between taditional companies and markets but now digital

ldress all social. covironmental. and cconomic
and thev should work

transformation has changed everything by making it possible to use markets for lot of work that once was done
within the firms. Alibaba and Amazon outsource many functions like sclection of supplicrs. negotiating Prices.
paviments managements online via UPL and other ways. Digital transformations has also cut out mtermediares
and helped businesses more profitable.pl8
Demonetization announced in India in 2016 has shifted people from physical mukof banking operations to digital
mode and today about 80% of people in India use digital/cashless banking processes. Digital technology is not
only the digitalization’s of communications but an entire plethora ol new processes and instruments. Maintenance
ot all the Governmental and personal records from physicalform to digital mode have amounted to saving of tons
of paper and other resources and saved the environment eloquently. In case of remote working, companies moved
0 times more quickly than they thought possible before the pandemic. Before then, respondents say it would
have taken more than a year to implement the level of remote working that took place during the crists. In
actuality. it took an average of 11 days to implementa workable solution, and nearly all of the companies have
stood up workable solutions within a few months. Organizations and industrics arc requircd to adapt to the
dizzying pace of change in technology innovation and business model disruptions, rising expectations of markets,
emplovees, and customers. The pace of technology innovation and digital disruption has only quickened.
exacerbated by the COVID-19 pandemic forcing large organizations in all sectors to assess their digital
transformation strategies. In last many years & specially during and post COVID-19. digital disruption took place
At its maximum level and shopping trends of the consumes got completely changed from physical platform to
online shopping activities. Libraries now are digital as compared to physical in the past Books in the past were
in the physical form where students had to carry a heavy load of heavier books. but today people only subscribe
10 the online edition and get what they want from different sources. Now a days. Digital transtormation has also
taken place in banking systems. we do not need to visit our bank for anything, and by simply clicking ot'a mouse
from our desktop computers, entire banking process could be handled as per our requirement and comfort. Mobile
banking has further added to making the life simple and casy. Green banking, digital banking and carbon rading
arc the concepts of digital/information age. Today, people talk about ESG norms and standards where companies
~ad businesses are being compelled to adhere to environmental, social and governance efticiency are the outcome
of digitization of business operations.
Today, we hear of driverless cars, trains, pilotless planes, flying cars, robots cte. all are further going to
revolutionize mechanical operations digitally and making human lite more thrilling and tuller ot adventures and
joy. With the advent of internet on January 01, 1983, the digital developments have grown up leaps and bounds.
Some studies observe, the main cause of growth ol digitization is booming technology, constant development of
internet, mobile applications and tcchnologies based upon machine learning, artificial intelhgence (AD.
So, business world has realized this fact very well that to remain relevant and competitive in the market
digitization of every aspect of business is must. Digitalization ol business started very carly but its power was
rea?i;ed during pandcr’ni’c era. As digitalization improved productivity, improved customer c,.\pcricnce .increased
resiliency ,prompt decision making and competitive advantage and ereates @ win -win situation for all the parties:
CUSIOISIS , CIT’lploycbcs and employers (Kaushik & Guleria, 2020).Digital Business Transformation (DBT) is a
process of reinventing and rccngilwcrinp business operations 1o capture the full potential of information
technology across the supply chzu'n management , communication , social networking , collaboration , content
management ,and access to analytics and also stalt and customer satisfaction . )

V.Recommendation

A wide svprea'd adoption of remote working during pandemic crisis leaded to further innovation in future. The
companies discovered that working from home worked very well and people became more productive in terms
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of saving travel expenses, working from anywhere of the globe and could devote more time in work bringing

" positive and productive reports.

int for every organization to keep up with the competition &
hnology, business and human capabilities. So,
ons and transform digitally their

The digital transformation has become significe
survive with agility and competency by combining tec ‘
organizations need to digitalize their processes, and bring forth modificati
organizations processes, strategies and emphasize on digital skilling.

the world has scen an unprecedented  growth inmformation and

I In last two decades. ‘ ' :
uncertainty., keeping up with the market.

communication technologies along with many challenges r.e. ‘ .
using the right svstems. changing patterns of skills and attitudes and changes in the market scenario.
Diui\tulimli\;n. availability of right human capabilitics and automation are game changers to mect these
chSchgcs on the way (0. Industry 4.0 so digitalization and integration of industrial manufucmrmg ;md
loglslic; Processes 1s must. In digllul transformation processes, the use of inlcrnclAund .sgmrt objc.cts Le.,
machines and products and combining physical and the virtual worlds by the adoption of.lnh)rmutlun and
communications technology (1CT) is recommended leading to shorter operational cycle times and prompt
delivery systems. marketing of new products and services, improved quality of product & service
customization, customer involvement and customer loyalty.
2) digital transformation is must now a days for all sectors as it is exercising strong le_adcrship. the
C right human competency and digital capabilities leading to multiple job oppor[uni'tics and improvement
in job creation along with the required skill enhancement. There will also be considerable job losses for
Emplovees with low skill levels. Now a days companies need to adopt more transparent and responsible
approaches for the holistic development of economic growth, manpower skill-enhancement. social
progress, equity. respect, and awareness of the environment 6) The use of advanced analytics will improve
predictive maintenance, avoid equipment failures and downtime. Human workers can be used for bringing
imnovative ideas, creativity and product improvement and quality assurance.

3) The available data can be used to create and deliver 'smart' products. Employees with low skill
levels risk becoming replaceable unless they are retrained, but those with the right competencies such as
creativity, decision-making skills, and technical and ICT expertise. Companies by eftective execution and
implementation of industry 4.0 and digital transformation, significantly improve their competitive
position, increase value-creation and minimize risks, with the adoption of more efficient & faster
production systems and innovative technologies. Amongst the main envisaged benetits are shorter
operations cycle times, quick delivery times, faster pace to market new products and services.

4) Organizations need to up-skill, re-skill and digitally skill their employees from top to bottom with
more resiliency to deal with the pace and uncertainty of market developments to characterize market
£ realities, market volatility & conditions continue to be unpredictable. Organizations need to be the “Digital
Masters” to drive significantly higher level of profits, productivity and to better perform. Organizations
need to deploy various digital platforms using automation and analytics for more cmployee engagements,
and efficiencies.
5) [f organizations really want to be digital masters, they will have to develop digital capabilities by
setting up a clear vision and mission and work upon it. Because the real success comes when organizations
focus on both the clements. Digital master companies excel build digital capabilities by rcll;inking and
improving their business processes, engaging their customers by un\"lnc’.ms and bringing modifications
in their businc»s {n(ﬂcls and also building leadership \‘{lpilhililvl‘k‘.\' o drive transformations. As per the
online and remote working ways. A success(ul w:lS/ to take our an oy ol huchssgs e
‘ 2 WAYE. S : : ake our learned technical and soft skills together
and use them all at the same time is the right winning approach. FO skill is (eoded i mrecent .
fuiturie worktores, - LR skl s most needed in present and
0) wide spread adoption of remote workine dur andemic crisis : : :
future. The conlnpanics dilscovcrcd that \V()l'(lzli:;::]ﬁ'atll:lllll:](i?&:‘”(]&/tlljl“lt 'Ulﬁlh ICf}dcd N f'urthcr s
and people became more productive in lcrmsboi‘ saving travel cx;:ll?:iu?y::;?l Vi\’OJl'l}{ng \\‘"Ol‘ked e ch”
globe and could devote more time in work bringing positive and produc I ¢ n%’ rom anywhere of the
& productive reports.
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VI1.Conclusion

/ ) VI1.Digital transformation helps in disseminating information to anyone and that can be used for many
purposes cnabling individuals and communitics to fully exercise their rights and take the advantage

SN of public programs. So. data and information as a source from digitalization 1‘Clzltc§{ 1o z\ll‘ ficlds.
A Co administration. commerce. education, finance, health, tourism, and lccl‘molo.gy used in shupmg our

. dreams helping us in making some useful decisions. A wide spread adoption of remote working during
ArtiC pandemic crisis leaded to further innovation in future. Digital transformation is now essential for

business can survive and growth. Without effective digitization, no business can survive let along
Article thrive in the future. Digital transformation includes automation. artificial intelligence, and machine
learning is the future so the companies those have adopted early technology shall reap the benefit of
itin future  The companies discovered that working from home (WEFH) and Hybrid working worked
academic literature is most interested. but it stll requires a

ATk very well, DT s the field in which the
but also a strategic

° deeper definition of the coneept, a better understanding of the requirements.
orientation in the long run.
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“Machine learning a boon for modern society”
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Abstract:

The internet has now become an integral component of our daily lives. Our lives are complet
significant contrast between today's life and that of ten years ago. Almost all work was manual ten or twenty years ago, but now it
is automated. We never imagined that in the future, before travelling from one location to another, we would be able to verify the
exact location of traffic on that route. It was tough to conceive ten years ago that we could order food with a single click! We
--ver considered saying "Ok Google" and expecting someorie to respond. I'm not sure what I can do for you.

ar lives have been made much easier by technological advancements. Machine learning is getting more popular as a result of
chnical advancements. It underpins the revolutionary innovations that support our modern lifestyles, from prediction engines to
online TV live streaming. The phiase "machine learning" refers to a collection of techniques and tools that enable computers to

learn and adapt on their own.

Machine learning is a significant advancement in the ability of computers to learn. Machine learning takes data from cameras and
sensors and applies a variety of approaches to extend the life of a network. Machine learning is based on predictive analysis and is

used to anticipate both desired and unwelcome events.

ely reliant on technology. There is a

Machine learning provides strategies for generating large amounts of data, extracting information from it, and using that data for a
specific goal.

People now live in a smart environment thanks to machine learning. Machine Learning (ML) approaches are used to improve the
intelligence and capabilities of a software application. Machine learning offers a variety of strategies that can be applied to smart

transportation.

A survey of machine learning, applications of machine learning, contribution of machine learning in smart transportation, smart
cities, smart homes, data generation capability of machine learning, uses of machine learning to convert human life into smart
human life, and new inventions in this field will be the main focus of this paper.

Keywords: Intelligent Transportation System (ITS), Machine Learning (ML)

micmmet of things (10T),GIS (Geographic Information Systems), Internet of vehicle (I0V)

, tomated Highway Systems (AHS)

1. Introduction:

Our lives are now completely reliant on technology. Our lives would be incomplete without the internet or technology. If we are
to keep up with the times, we must be knowledgf:able of current technglogy. The majority of our tasks have been converted from
manual to automated technologies. This is owing Lo advupcemems in technology. Human life has progressed as a result of
technical improvement. When ancient India and modcrp India are compared, it is clear that modern India is more technologically
advanced. We can now usc an online app 10 purchase food, make reservations, and so on. E-commerce allows us to buy products.
We have the option of reserving a railway seat. We can open a bank account online. These days, there are so many services to
choose from.
o learn and adapt on their own. Al can learn without being explicitly programmed to perform the
hine learning techniques. The machine learning algorithm anticipates and performs tasks complet?ly
based on the learnt pattern, rather than 4 pr_cd'cl’mf:d programme cunmumdt by learning a pattern from sample inputs. Machine
learning comes to the rescue in a variety of situations when rigorous algorithms aren't feasible. It will learn the new procedure

from past patterns and put what it has learned into action.
These days, machine learning is a popular technique. It‘ is slcadil}/ increasing. Machine learning is a set of strategies for teaching
computers to learn. This technology is in high demand right now for creating massive amounts of data.

g in our daily life such as Google maps, Google assistant, Alexa, etc.

Computers have the ability t
required action thanks to mac

We are using machine learnin
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2. Applications of Machine Learning
2.1. Traffic Alerts

2.2. Social Media

2.3. Transportation and Commuting
2.4. Products Recommendations
2.5. Virtual Personal Assistants
2.6. Self-Driving Cars

2.7. Dynamic Pricing

2.8. Google Translate

2.9. Online Video Streaming
2.10.Fraud Detection
2.11.Image Recognition:

2.11.1. Drones

2.11.2. Manufacturing

2.11.3. Self-driving cars

2.11.4. Military surveillance
2.11.5. Forest Activities

2.12. Speech Recognition
2.13. Traffic prediction:

a1 4. Product recommendations:

—-15.Self-driving cars:
2.16.Email Spam and Malware Filtering:
2.17.Virtual Personal Assistant:
2.18.Online Fraud Detection:
2.19.Stock Market trading:
2.20.Medical Diagnosis:
2.21. Automatic LanguageTranslation:

2.22.Video Surveillance

2.22.1. Copper theft prevention

2.22.2. Abnormal event detection

2.22.3. Facility protections

2.22.4. Operation monitoring

2.22.5. Parking lots

2.22.6. Traffic monitoring

2.22.7. Shopping patterns

7 23, Sentiment Analysis
¥ 4. Product Recommendation

2.25.Online support using Chatbots

2.26.Google Translate

2.27.0Online Video Streaming Applications
2.28.Image source — mobile syrup

2.29. Virtual Professional Assistants

2.30.Machine Learning Usage in Social Media
2.31.Stock Market Signals Using Machine Learning
2.32. Auto-Driven Cars

2.33.Real-Time Dynamic Pricing

2.34. Google Translate

2.35.Online Video Streaming Applications

2.36. Virtual Professional Assistants _
2.37.Machine Learning Usage in Social Media
2.38. Stock Market Signals Using Machine Learning
2.39. Auto-Driven Cars

2.40.Real-Time Dynamic Pricing

2.41. Popular Machine Learning Applications & Examples
2.42.Social Media Features

2.43. Product Recommendations

2.44. Image Recognition
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2.45. Sentiment Analysis

: 2.46. Automating Employee Access Control

2.47. Marine Wildlife Preservation
2.48. Regulating Healthcare Efficiency and Medical Services
2.49. Predict Potential Heart Failure
2.50. Banking Domain
2.51. Language Translation
2.52. Commute Estimation
2.52.1. Google’s Map
2.52.2. Riding Apps
2.52.3. Commercial flights to use Autopilot
2.53. Email Intelligence
2.53.1. Spam Filters
2.53.2. Email Classification
2.53.3. Smart Replies

2.54. Banking and Personal Finance
2.54.1. Fraud Prevention

2.54.2. Credit Decisions

2.54.3. Check Deposit on Mobile
2.55.Evaluation and Assessment
2.55.1. Inchecking Plagiarism

> 55.2. Robo-readers

¥ .56.Social Networking

2.56.1. Facebook

2.56.2. Pinterest

2.56.3. Snapchat

2.56.4. Instagram

2.57.Medical Diagnosis and Healthcare

2.58.Personal Smart Assistants

2.59. Statistical Arbitrage

2.60. Learning Associations

2.61. Classification

2.62. Prediction

2.63. Extraction

2.64. Regression

2.65. Decision support

2.66. Customer recommendation Engines
p2.67. Customer churn modelling

2.68. Dynamic pricing tactics

2.69. Market research and

Customer segmentation

2.70. Fraud detection

2.71. Operational efficiencies

3. Contribution of Machine Learning in Smart transportation

Because of the enormous population in modern society, everyone has mobility issues. Because it connects people, transportation
plays a critical role.

Any country's growth is dependent on having the best transportation system. As we all know, the demand for transportation is
increasing as the population grows. This is the age of globalisation, thus maintaining the economy's rate of growth is critical.
Transportation is crucial in this regard. ”” number of VChl‘flcs on the road is increasing every day, resulting in traffic congestion,
delayed traffic, and other issues. A signl{lcarll numb«?r of mudg and highways are required to manage big amounts of traffic.
However, it is an extremely costly and time-consuming operation. However, as the number of automobiles grows, roadways
become scarce.

This is not the ideal method of transportation management. Smart strategies should be used to manage large transportation
systems.
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ficant role in this. Machine learning is a type of Al that is used to generate or
most recent pattern of historical data in order to dcvclup the
The goal of utilising machine learning in transportation is to
ors, mitigate negative environmental consequences, optimise -

. Machine learning has the potential to play a signi
collect massive amounts of data. Machine learning learns the
analytical model building and to build the nature of the system.
reduce traffic congestion, improve safety and eliminate human err

; performance, and increase surface transportation productivity and efficiency.
Prediction methods in transportation, transportation network traffic flows and signals, public transportation, including air fleet,

driving etiquette, electric cars, and car sharing are all discussed here.

tation. 1t explores i
rning model.

d in a number of way

d a variety of other t
ctory, is used to ca

Machine learning is a critical component of intelligent transpor nteractions with highways, transportation traffic,

environmental components, and traffic crashes using a deep lea
s, both directly and indirectly. It can be

echnologies. The assessment of traffic
lculate journcy time indirectly.

ering massive amounts of traffic data and providing
ntelligence and capabilities as the volume
ormalities, and infrastructure applications
strong Intelligent

The amount of t.ime spent travelling is crucial. It can be accomplishe
done directly with a vehicle, toll station data, cell phone tracking, an
volume, speed, and occupancy in point sensors, as well as the vehicle traje

accurate trip tme estimation. Machine Learning (ML) technologies are used to improve an application's i
of acquired data grows. Route optimization, parking, street lighting, accident prcvention/detection, road abn

are all cov‘cmd by smart transportation. Machine learning techniques are extremely

Transportation System (ITS) using ToT applications.

It is clear from the evaluated articles that there is a possible shortage of machine learning coverage for

applications.
Qdditionally, the most prominent ITS applications among researchers are route optimization, parking,

Road traffic management, traveller information systems, public transportation system management, and autonomous vehicles are

just a few of the services and applications provided by ITS. It is envisaged that ITS will play a major role in future smart cities,
contributing to improved road and traffic safety, transportation and transit efficiency, better energy efficiency, and reduced

pollution. ITS is also a good place to generate vast amounts of data.

? In the urban environment, the rise in traffic congestion has become a major worry. Tra
which are plagued by inefficient human resource management, fail to maintain traffic discipline, resulting in increased traffic
density and traffic violations. For Jarge-scale vehicle traffic challenges, however, the intelligent transportation system (ITS) can
bring safety, efficiency, and sustainability. To ensure a smooth flow of traffic, ITS combines machine learning with the available

traffic control force and performs real-time police scheduling.

|

|

|

| . . .

| The origins of traffic data collection technologies (such as GPS) are extremely uscful for gath
|

beneficial in the development of a

Smart Lighting Systems and Smart Parking

and accident/detection.

ditional traffic control systems,

3.1. Data generation sources for building transportation smart

3.1.1. GPS and GIS data

Many new sources for creating
Information Systems). GPS provi
GPS generates. 1. Data from real-time

GPS coordinates.
g'GIS (Geographic Informati

3.1.2. Traffic flow data source
es such as traffic flow, lane occupancy, and average vehicle speed. Traffic data sources assist in the

¢ flow. It relies heavily on sensors and detectors.

-related data, are provided by GPS and GIS (Geographic
travel time, and so on. There are two types of data that
inates of a moving vehicle every second. 2. Recording

transportation data, mostly travel
des data such as distance, vehicle speed,
time tracing: - It records the coord

on Systems) is a system for storing data on maps.

These statistics include featur
collection of data such as traffi

3.1.3. Smart card

The use of a smart card has the advantag
places, the management team forecasts an

3.1.4. Mobile phone

It gives the user's exact positi

¢ of displaying the start, end, and direction of travel. Based on the frequency of various
d prepares traffic flow and schedules. It aids in the reduction of time and effort.

on. It gathers information about the user's location at various destinations. In a smart phone, the
power or battery backup should be'adcquate. ghar'gcrs and ollhcr data collection equipment should be available. It gives a high-
resolution image of the path, including the vehicle-in and vehicle-out sections of the journey. Smartphone displays everything in 2

right manner because to its high visibility power and graphical support,

3.1.5. Call detail record (CDRs)

It's a one-of-a-kind feature that stores
transportation model studies because 1t ¢

all of the device's calls in a database. It's a less expensive option. It is useful for

orrectly captures individual travel itineraries.
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Connected vehicles

3,1.6.

This technology is convenient for the driver because it allows him to profit from increased mobility. Our vehicle is
connected to the internet, and this is referred to as vehicle internet (I0V). Using this car transforms it into a smart vehicle, and it
rransforms transportation into smart transportation. Vehicles are equipped with internet of things (IoT)-based technologies. The
vehicle is a next-generation vehicle with advanced technology.

3.1.6.1. Connectivity in connected vehicles

With complete wireless communication, connected vehicles are smaller. It indicates that all wireless devices in the vehicle are
operational. It can connect vehicles to sensors, vehicles to vehicles, vehicles to the internet, and so on: Apart from other options
like as Bluetooth, Ultra-Wideband, and so on, technology is the most well-known infrastructure in linked vehicles.

3.1.6.2. Intra-vehicle connectivity

Sensors play a critical role in intra-vehicle connectivity. Sensors arc critical for security and dependability. Sensors are utilised to
strengthen the control system. Sensors are also beneficial in preventing vehicle collisions. When there 1s a lot of fog on the road, &
sensors inform the front and behind vehicles. High-speed sensors also trigger 2 warning.

Sensors of various types are now employed in modern automobiles for a variety of purposes.
3.1.6.3. Inter- vehicle connectivity

Inter-vehicle communication (V2V) plays a vital role in improving road safety, as we all know. VANET (Vehicular ad hoc
ﬁitwork) is an acronym for "vehicular ad hoc network." Due to increased construction and high building heights, VANET has
merous issues such as low connectivity and limited V2V communication range.

3.1.6.4. V2I and V2R connectivity

It connects vehicles to ITS infrastructures such as street signs, traffic lights, and road sensors, and so plays a critical role.

The ability to connect to the internet has become a need in modern vehicles.

3.1.7. Safety in connected vehicles

This is an essential component for improving road safety. A vehicle that is connected to other vehicles, the road, and other
infrastructure reduces the chances of an accident occurring. After connecting a car, it is important to be mindful of the speed limit,
weather conditions, and road conditions. Sensors play a critical role in this.

3.1.8. Smart traffic management in connected vehicles

This function is critical for managing traffic on the road and avoiding congestion. It is also concerned with enhancing data quality. ~
The clearest example of this is the AHS (Automated Highway System), in which all cars operate in a designated lane for
automation and connection. It can ensure that the system is clear of collisions.

3.1.9. Clustering analysis in smart transportation

This technology is being used to create a smart transportation system. It's utilised for things like traffic zone division and trip
distribution.

,@.1.10. Trip generation

The primary goal of this project is to analyse traffic in order to determine the number of journeys. Trip generation [8] is the first
stage in the standard transportation forecast model. The purpose of this stage is to estimate how many trips each traffic analysis
zone produces or originates.

Traffic zone division

This is used to make challenging city traffic easier to navigate. It is built on the foundation of big data. It improves the precision |
and reliability of subsequent analyses based on traffic zone division data. It has a significant impact on traffic planning |

In conclusion, we feel that the articles in ll?is special issue contribute to the advancement of the smart transportation sector and
open new possibilities for future research into how machine learning may be used to create more sustainable and safer smart
cities.

4. Machine learning for building smart cities:

The demand for smart cities is growing as the population grows and peoples lives become more hectic. Machine learning and
deep learning are crucial in this process.

The smart city is the necessity of the hour for mgking human existence easier, simpler, safer, and more uniform. Transportation in
a smart city will be smart. Smart technology will also aid in the prevention of crimes and robberies, as well as providing a safe
environment for all citizens. »

Parking is a major issue in metropolitan areas as the popul.ation grows. There are many vehicles on the highways énd in the city.
In train stations, cinemas, shopping malls, and other public spaces, smart parking can help alleviate the pr oblem. Sensor-based
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cant parking space. It will help you save both time and money. Smart cit

arkin ickly locate a va X . P 2
P g can quickly locz a variety of purposes in the city. The distribution ¢

part in solar energy generation, which can be used for
simple.

¥ polling can play
fpower in

a key
A smart city g

Smart cities can help alleviate traffic congestion on roadways by implementing current technology-based traffic
infrastructure. Smart cities can also help to combat global warming. It 1s also effective for 1?ctwor~k congestion, just a
traffic congestion. Machine learning can help provide safe transportation as well as solve a variety of traffic issues,

and road
S ll iS for

Machine learning has the potential to help reduce pollution in the environment, which is a major issue in smart cities, It can

also
make human life easier and better.

Education

Machine learning has the potential to play a significant role in online education. It has the potential to improve student retention in
online learning. This characteristic is also critical for smart cities.

Health

Machine learning and deep learning have the potential to be very useful in the field of smart health. Severgl new technologies in
the field of health are currently being developed, including cytology pictures, MRI image segmentation methods, and an
automated electroencephalogram (EEG) abnormal detection system based on deep learning.

There are a variety of mobile app solutions accessible these days that have gained appeal in terms of assessing diets and |

monitoring overall health and wellbeing-related features. These multi-access physical monitoring systems, which are frequently |

utilised in the form of wearable devices that are coupled with mobile apps, help to identify any anomalies in the body owing to
amvutrient intake inadequacies in people of all ages, resulting in a smart health environment.

security and privacy of smart cities:

Machine learning and deep learning combined with IoT can play a significant role in ensuring security and privacy in smart cities,
which are critical elements. As we all know, everyone is connected via mobile and other gadgets. Unauthorized access is a major

concern in this context. Privacy and secrecy are also crucial. During foggy or gloomy weather, the connection will stay active.
This will reduce network traffic, resulting in minimal data loss.

B e ua

5. Machine learning for building smart homes: ' |

Modern society has a huge need for smart technology, and machine learning can help meet that need. In a smart home, a
homeowner can unlock the lock on his front entrance automatically from the top floor. All tasks are completed automatically or
intelligently by technology. Assume that a person X is waking up with the assistance of a smart alarm clock. Suddenly, this bell |
sends a signal to the kitchen coffee maker to start brewing coffee for you.

Mr. X will shower and drink cotfee until then. Mr. X was not awakened by the alarm clock until 10 a.m. on Sunday since he had
taken a long nap that day. Mr. X left his house one day, but he forgot to turn out the light. With the help of his phone, he can turn

off the light. He also failed to turn off his refrigerator and television, but thanks to connectivity, he can turn off any equipment
using his phone. These are the sole functions that a smart house can accomplish.

How do Smart Home Systems Powered by Machine Learning Work?
f‘here's a lot of misunderstanding about what a smart home is.

A smart home is a Wi-Fi enabled device in which sensors such as temperature sensors, motion sensors, and humidity sensors play
a key role in controlling temperature, motion, and humidity.

Applications of Machine Learning in Home Automation

Although Smart Home solutions are unlikely to master context-based decision making in the near future, machine learning has the
potential to make linked houses much smarter.

Recognition of people's faces

This is accomplished by the use of video cameras that are l@nked together. It recognises facial landmarks such as eyes, chin mole,
nose, cheeks, and so on. This information is gathered from images captured by cameras. It can also prevent any suspicious person
from entering the house.

Access Control Using Biometrics

This is crucial in the development of a smart house. It allows you (o idcm‘i fy a person by looking at his photograph or touching hi's
fingertips. Many businesses, like as Sqmsung, manufacu'u'c‘sma.rt locks' for the house. These locks work by scanning the_owner.s
image, or by using the owner's fingertips or passyvords. T'his will contribute to the security of the home or workplace. Biometric
access control ensures that devices are used without error. In today's world, biometric devices are used to track employee
attendance. Many gadgets contain security features such as fingerprint, pattern, and password recognition.
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ing of Natural Language

i

£rocess .

This is another crucial element of a smart house. Voice recognition technology is used in all of the
subject of numerous studies. This owner exclusively uses his voice to open door locks. Voice re

variet)( of security equipment.. This technology is being developed by a number of companies. T
server's database. When a device recognises a voice, it will take the necessary action.

gadg.er. This technique is the
cogmpon can be utilised in a
he voice will be saved in this

6.  Machine learning and big data generation

Machine learning is a great way to collect a big amount of data. It aids in the creation of a large database on the server of a

specific database. B_ecausp of this database machine, it has learned a great deal and acts accordingly. This is similar to the
programme that we input into a robot, which works as expected.

Machine learning can also aid with large data analytics by improving decision-making algorithms. Machine learning algorithms
are used to collect, analyse, and integrate data for large businesses. '

As we all know, big data is extremely beneficial to advancement in today's environment. Machine learning generates a vast .
amount of data.

7. Future or scope of machine learning

In today's culture, machine learning has provided a plethora of cutting-edge equipment and technology that are extremely
- ,&c}vantageous to human life. These technologies help people save time and effort. It also reduces the amount of manpower
cessary. In numerous industries such as health, education, security, and transportation, machines or devices are now performing
all of the labour. However, many new discoveries are still possible.
In the deployment of deep learning and machine learning technologies in smart cities, there are a number of interesting future

avenues. When the training and testing data have similar feature sets and distribution models, it is recognised that a training model
produces correct results.

Transfer learning is a research area in which the distribution of training and testing is changed or moved from one platform to
another. Researchers should also concentrate on integrating semantic technologies into smart city applications in order to improve
the interaction between smart gadgets and their users. The usage of virtual objects combined with DRL algorithms would aid in
the creation of virtual representations of physical items that could be operated automatically. Finally, the use of smart devices is

quite important. Smart city technologies and equipment are frequently mobile and wearable, requiring users to touch screens in
small places, which might be difficult for less technically knowledgeable users and senior persons.

Speech recognition technology integration A promising study field is allowing smart gadgets to understand natural language. It is
critical to recognise that in the process of developing such intelligent devices, we must not stop there.

8. Conclusion

- Machine learning is a critical piece of technology for living a normal life. Machine learning is an effective method for
_collecting massive amounts of data. From thlS' fiata, a gadget or machine can learn a multitude of things. Machine learning is
/®itical in the creation of smart homes, smart cities, and smart transportation systems. All machine learning applications, such as
speech recognition and picture recognition. Fraud detgctlon, heal{h, education, and transportation are all extremely beneficial in
making our lives easier. Deep learning, machine learmpg, and artificial intelligence are only a few of the technologies that have
been developed to improve human existence. Human life has been influenced by smart technology both directly and indirectly.
This world is now awash in technology thanks to smart tt?chnologies. ITS stands for intelligent transportation system, which has
made our transportation more modern, secure, and convenient.

9. Analysis

In this article a review on application of Deep Learning on seyera! aspects of smart city like smart urban mo deling, intelligent
infrastructures, smart transportation, smart governance, sgstamabllny, smart education, smart health solutions, security and
privacy is presented. Several challenges of using deep learning on smart city data are also highlighted. In the end future research
directions on usage of deep learning on smart city applications are suggested,
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Abstract

In this era of cut-throat competition, organizations are always in search of employees
who can go one step beyond their formal job description in an effort to enhance
productivity. This has drawn considerablg attention among management researchers to
the concept of organizational citizenship behaviour. Despite the fact that there have
been a few studies to understand leadership as a precedent for organizational
citizenship behaviour, literature aimed at studying the impact of sustainable leadership
on organizational citizenship behaviour is relatively inadequate. The present article
aims to analyse and integrate the mediating role of employees’ perceived CSR on the
relationship between sustainable leadership and organizational citizenship behaviour.
Skewness and kurtosis were performed to check the normality of the data, EFA and
CFA were performed to check the validity of the instruments, and path analysis was
done to check the direct and indirect relationships between the constructs. The results
organizations, where sustainable leadership is encouraged and CSR

indicate that in IT

is also performed well employees show increased organizational citizenship behaviour.

Further. sustainable leadership also increases the CSR initiatives taken by IT
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Abstract

The New Education Policy announced by Dr. K. Kasturirangan as NEP 2020, which was approved
» by the Government of India on 29 July 2020, The Objective of this policy is to improve the quality
> of education, credibility of education and addressing the gap in implementation. Education
policy is necessary for a country at school and colleges because education leads to economic and
social development of any country. The changes that NEP 2020 has recommended were HRD
ministry now renamed as ministry of education, GDP investment in Education to increase from
1.6% TO 6% and focusing on gross enrolment ratio it will be increased to 50% by 2035. The
education policy has impacted schools and colleges education equally, this article 21 A mainly

focuses on free and compulsory education for child age group 6 to 14 years and it’s also impact
on Higher Education. This paper highlights the key changes of NEP 2020 and analyses the effect

of the existing education system.

Keywords: new education policy, national policy on education, higher education.

Introduction

The NEP 2020 replaces the First national
education Policy which come in 1968 led by
Smt. Indira Gandhi Government and then in
1986 Shri Rajiv Gandhi Government come
second national education policy which is
modified in1992 by Shri. P.V. Narasimha
Rao. Now after 34 years come new education
policy named as NEP2020. In January 2015
Smriti Irani, HRD Minister formed a new
committee whose chairman is T. S. R
Subramanian started the working for the
New Education Policy, they submit the
report, in June 2016.the objective of this
committee is to improve the quality of

education but this recommendation was not
approved by government later on Dr.
Krishna swamy Kasturirangan formed a new
committee made up of 9 member They
Drafted the national education policy in
2019, this national education policy is finally
released NEP2020by Ministry of Human
Resource Development, followed by a
number of public consultations. T74 Draft

NEP was 484 pages.

29th July 2020, The Government of India
approved the new education policy after a
34 years gap previously it was known as
National policy on education (NPE) in 1986,
after some period of time this educational
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policy modified in 1992. The main focus of
NPE was regarding access and equity of
education, here the meaning of access is
availability and equity means fairness of
education. However today the main focus of
NEP 2020 is about quality education. The
only major improvement since the last
policy of 1986 has been the right of children
age group 6 to 14 years for free and
compulsory education Act 2009 or Right to
Education Act which was an Act of
Parliament of India in Acted upon 4 August

2009.

The main purpose of NEP 2020 is to design a
vision and framework for both school
education and higher education in India. The
main focus of this paper is to explain some of
the key Changes of NEP 2020.

According to the NEP 2020, propose change
the school’s academic structure from (10+2
years) of schooling format to (5+3+3+4
years) format, According to (5+3+3+4 years)
academic format in India first 3 years is your
preschool which consist of KG, LKG and UKG.
After preschool when you go to first class
and thereafter second class together. This
Five years are going to be your Foundation
for your education .After the 3years from
class 3rd to class 5% will be part of your
preparatory or primary schooling, falling by
another 3 years i.e. from class 6t to class 8t
that will be your middle schooling and
finally 4 years from your class 9t to 12t is
going to be your secondary schooling go
together it forms (5+3+3+4 years) academic
structure. If you notice that your first three
years of education (KG, LKG and UKG) have

been included the formal education system
for the first time.

Now coming to under graduate degree
program structure will be available for 3-
and 4-years duration. It now has multiple
Entry and exit options. Here the means of
multiple entry and exit point will explain
you with the help of example like if a student
chooses to leave the degree at any point
during the course of the period, they have
the option to return and start whether they
left. They will not be required to start the
first year of undergraduate course again.
Along with multiple entry and exit options
students will also receive appropriate
certificate for example student will be
first

undergraduate education, advanced diploma

awarded at diploma for year
for second year Undergraduate course and
bachelor degree for 3 years as well as 4

years courses.

As per new policy NEP 2020 the

undergraduate degree program will be

credit based. In credit based academic

system

1 credit = 1 hours of teaching (Theory)
= 2 hours of practical/field work.

It is a new way that will hopefully provide
flexibility in designing curricalum and
assigning credit based on the course content
and hours of teaching. The higher education
institute now will have the option of offering
a one year Master degree program under the
NEP 2020.Previously if you want to do
Master Degree it took 2 years but now the
2nd year of your Master degree will focus on
research based study for those who have
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completed undergraduate degree of 3 years
duration, and for those students who have
completed four years of undergraduate
degree program with research they will have
their Master degree in one year. So basically
if you did three year undergraduate course
like BBA, B.Sc., B.com etc. so your Master
degree will be for two years but in that
second year will focus on research so this is
an (3+2 years) academic structure and if you
did four year undergraduate course like
B.Tech so your Master degree will be for one
year and that one year will be focus on
research so this is an (4+1 year) academic

structure.

The NEP 2020 has decided to discontinue
M.Phil. (Master in Philosophy) Program.
According to NEP 2020 there will be no hard
separation between arts and
between

science,
curricular and extracurricular
NEP 2020 eliminate the
harmful barrier between Arts and Science or
many different areas of learning. so these
are some of the new key changes of the New

Educational Policy (NEP) 2020.

activities etc.

Salient Features of NEP 2020: Higher
Education

The Fundamental Principles of the Policy

1. Bracketing the unique capabilities of
each student, by sensitizing teachers as

well as parents to promote each

student’s holistic development in both
academic and non-academic spheres.

2. According the highest priority to
achieving Foundational Literacy and

Numeracy by all students by Grade 3;

7. Creativity and

8. Ethics

9. Promoting

3. Flexibility, so that learners have the

their

programmes, and

ability to  choose learning
trajectories  and
thereby choose their own paths in life

according to their talents and interests;

4. Hard separations between arts and

sciences, between curricular and extra-
curricular activities, between vocational
and academic streams, etc. in order to
eliminate harmful hierarchies among,
and silos between different areas of

learning.

5. Multidisciplinary and a holistic education
across the sciences, social sciences, arts,
humanities, and sports for a

multidisciplinary world in order to

ensure the unity and integrity of all

knowledge;

6. Emphasis on concept clearing rather

than mugging up.

critical thinking to

encourage logical decision-making and
innovation;

and human & Constitutional
values like empathy, respect for others,
cleanliness, courtesy, democratic spirit,
spirit of service, respect for public
property, scientific temper, liberty,

responsibility, pluralism, equality, and
justice;

multilingualism and the

power of language in teaching and
learning;

10. Life Skills such as communication,

cooperation, teamwork, and resilience;
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11.Focus on regular formative assessment
for learning rather than the summative
assessment  that encourages today’s

coaching culture.

12. Extensive use of technology in teaching

and learning, removing language
barriers, increasing access for Divyang
students, and educational planning and

management;

13. Respect for diversity and respect for the
local context in all curriculum, pedagogy,
and policy, always keeping in mind that
education is a concurrent subject;

14. Full
cornerstone of all educational decisions

equity and inclusion as the
to ensure that all students are able to
thrive in the education system;

15. Synergy in curriculum across all levels of
education from early childhood care and
education to school education to higher
education;

16. Teachers and faculty as the heart of the
learning process - their recruitment,
continuous professional development,
positive working environments and

service conditions;

17.A ‘light but tight’ regulatory framework
to ensure integrity, transparency, and
resource efficiency of the educational

system

through audit and

public
disclosure while encouraging innovation

155N 2581-7574

ideas through

and  out-of-the-box

autonomy, good  governance, and

empowerment; Outstanding research as
a co-requisite for outstanding education

and development;

18. Continuous review of progress based on

sustained ~ research and  regular

assessment by educational experts;

19. A rootedness and pride in India, and its
rich, diverse, ancient and modern culture
and knowledge systems and traditions.

20. Education is a public service; access to
quality education must be considered a

basic right of every child.
Conclusion

Education is an essential and indispensable
element for the all-round development of
any society and  country and a
comprehensive national education policy is
formulated by a nation to fulfill this
requirement. The New National Education
Policy, 2020, approved by the Government
of India, is an important initiative in this
direction. The success of this new education
policy will depend on how itis implemented.
Therefore, it can be said that India is the
country with the youngest population and
India’s future will depend on providing high-
quality educational opportunities to these

youth.
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ABSTRACT

This article explores the twofold effect that blockchain advancements and smart agreements have on debate

goal. From one viewpoint, these advancements empower private gatherings to devise arbitral frameworks

that are self-upholding and, consequently, generally sidestep the acknowledgment and authorization

methodology through which State courts customarily apply a specific command over arbitration. This marvel

may in the future permit arbitration to turn out to be totally independent, hence prompting the minimization
of State courts. Then again, nonetheless, such a minimization has not occurred at this point; unexpectedly,
the new blockchain-related wonder of introductory coin contributions has led to some conspicuous legal
disputes. These cases bring up especially fascinating jurisdictional issues, particularly considering the trouble
of accommodating the decentralized idea of the blockchain with the regional methodology whereby ward is
commonly designated among public courts.




(i

B LA e TR AR AL ol o i L0k & o Msa, 1 1

b a3 N b

b h ? 4 11% i e i

G (e e g Ak

sl il i 45 : .
{1l Mt ;

i @1\ RE LR astthomgl bt i » Dol
mﬂl‘ ;\ﬁ‘ Lt : i it b ’ ¥

GRLATER NOIDA

Atfibated 10 GOSN (Gora Golimd Singh indraptastia University), Hew Oethi

CERTIFICATE

OF PARTICIPATION

(PROF/DR/MR/MS) ... TARLVSHI ACHARYA

....................................................................................

FOR PARTICIPATING AND PRESENTING RESEARCH PAPER TITLED
POST MODERN SOCIAL MPACT OF INTERNET ADDICTION ¢

..........................................................................................................................

THE PENOLOGICAL CONULUNDRUM
IN

THE NATIONAL CONFERENCE ON

SOCIAL IMPACT OF DIGITIZATION
(NCSID-2022)

24TH JUNE, 2022

ORGANIZED BY
SCHOOL OF INFORMATION TECHNOLOGY,
KCCILHE, GR, NOIDA

(>

Dr. Deepti Sharma
CONVENER

Prof.(D Wh?wal\/garwal
DRECTOR

R T




